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Abstract
The local caste community of chhipa printers and rangrez dyers in the town of Sanganer,
outside of Jaipur, India, are famous for hand block printing. The centuries-old craft uses natural
dyes to stamp intricate designs on fabric. Over time, to keep pace with international demand, many
printers switched to chemical dyes and screen printing, and upper-caste entrepreneurs have set up
shop in town. As production output skyrocketed in the 1960s, so too did pollution of the city’s
water systems. In response, a group of elite exporters partnered with the state and central
government to construct a formalized, industrial textile park on the outskirts of the city. The park
has increased production output of member firms and recycles 90% of its wastewater, however,
the challenge of pollution within the original town of Sanganer still exists. This thesis is a case
study of formal and informal textile clusters and interconnected social systems and forms of
organization

that

contribute

to

economic

productivity,

technological

modernization,

environmental pollution and social discord within the hand block printing industry of Sanganer,
India.

Introduction
Indian textiles have long held a leading role in trade, commerce, and economic
development within India and around the world, coveted for their unique qualities in design and
aesthetic beauty. Indian textiles were influential in the British colonization of India and played a
major role in India’s international trade and economic success post-independence. While produced
locally, Indian textiles have had a global impact on commerce and trade with resultant gains and
pressures experienced at the site of production. The process of production and distribution of these
textiles has evolved over many centuries, triggered by adaptive responses from the economic and
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political structures involved in the manufacturing process, as well as their communities, families
and artisans. Presented here is an examination of the historical structures influential in these
iterative processes and an analysis of current theoretical constructs of modern-day production. The
aim is to better understand the social, political and economic impact of textile production within
Jaipur—a recognized leading center of textile production in India and around the world.
This study will examine how cultural realities related to the caste system interact with
textile production, and how global market forces operate within the industry on a local level. The
local caste community of chhipa printers in the town of Sanganer, outside of Jaipur, India are
famous for their craft, a centuries-old technique using natural dyes to stamp fabric. Over time, to
keep pace with international demand, many printers switched to chemical dyes and screen printing,
and upper-caste entrepreneurs have set up shop in town. As production output skyrocketed in the
1960s, so too did pollution of the city’s water systems. In response, a group of upper-caste
exporters in partnership with the Government through the Scheme for Integrated Textile Parks
constructed a formalized industrial zone on the outskirts of the city. The park successfully
increased production output of member firms and recycles 90% of its wastewater through a
common effluent treatment plant. However, the challenge of pollution within Sanganer persists.
This thesis is a case study of formal and informal textile clusters, and the interconnected social
systems driving industrial co-location and adoption of new technologies.
This thesis will analyze the changes within formal and informal textile clusters, and the
interconnected social systems that drive industrial co-location and adoption of new technologies.
The toxicity and pollution of the textile industry have resulted from increased production,
technological changes and the breakdown of social systems that facilitate cooperation among
producers. Thus, pollution is not a challenge that can be addressed only by constructing new
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technologies, but rather must be situated within the social context of production. The hand block
printing clusters of Sanganer are a case study of the industrial clustering and the challenges that
technological modernization presents to the industry, community and its residents.
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Methods
Presented here is a mixed-methods account of the status of the hand block printing industry
of Jaipur, specifically in the town of Sanganer. Using mixed methods this study draws from
ethnography, observational study, desk research and quantitative analysis of publicly available
2015 survey data of Sanganer textile producers. The study will investigate the industry during
three critical periods: (1) the period of royal patronage, (2) immediate post-Independence period
through the early 2000s, and (3) the present day. The study will examine the relationship between
three distinct social groups engaged in the textile industry in Jaipur, traditional artisans, Muslim
dyers, and elite entrepreneurs. Finally, using survey data this study will investigate the social
determinants of market segmentation, technological modernization, and pollution control methods
among Sanganer’s textile producers today.
With approval from the Institutional Review Board at Georgetown University, this study
was conducted over the course of five weeks, from June 1st, 2019 until July 6th, 2019. I had the
distinct honor of utilizing dep local networks of entrepreneurs, artisans and firm owners, facilitated
by my thesis mentor Shareen Joshi. Throughout the study period, I engaged in participant
observation and in-depth interviews with three prominent textile firm owners, each representing
distinct social groups and roles in the production process within Sanganer. I was granted
unprecedented levels of access to people engaged in every aspect of textile production in Jaipur,
for which I am extremely grateful. Ethnographic case studies were created of three uniquely
structured textile firms. Interviews were recorded with extensive field notes during interviews and
site visits, which were transcribed and digitalized.
An extensive search was conducted using archival documents collected by one of
Sanganer’s prominent firm owners. These were also systematically cataloged and digitized.
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Relevant documents include newspaper clippings, communications between firm owners, draft
responses to legal proceedings, articles documenting traditional textile printing and dying methods,
United Nations Industrial Development Organization pamphlets and flyers, and materials obtained
from conferences and workshops. These sources are supplemented with desk research, literature
reviews, and official publications from the Government of Rajasthan, the Government of India and
the Ministry of Textiles. Photographs used throughout this thesis were taken by this author, unless
otherwise noted.
A representative door to door survey of all firms in Sanganer was prepared in 2015 by an
independent consulting firm, IL&FS, for the government of Rajasthan. The survey was conducted
per the High Court of India’s mandate to construct a Common Effluent Treatment Plant (CETP)
in Sanganer. IL&FS acted as a liaison between textile industry associations the Rajasthan State
Government, and the Rajasthan Pollution Control Board to develop baseline information required
for CETP construction. Official government reports cited this survey and presented aggregate data
summarized from its findings, however, the underlying firm-level data was not made public.
Through direct communication with IL&FS, the firm-level survey data was made available for
statistical analysis as part of the present study. Data was provided in 14 files in PDF format. These
were converted into Excel data files using online processing software manually checked for
accuracy. Excel files were converted into Stata files for data analysis.
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India and Its Textiles
The Indian textile industry draws on both strong agricultural productivity and
manufacturing strength leading to significant economic importance. Today, India is the secondlargest textile manufacturer and exporter in the world preceded only by China. The textile industry
accounts for 12.4% of India’s exports, earning $39.7 billion, or 2% of GDP (Ministry of Textiles,
2018). Over 45 million people are directly employed in the industry, the second-largest source of
employment in India after agriculture (Ministry of Textiles, 2018). India commands a 5% share in
the global trade of textiles and apparel according to World Integrated Trade Solution, a World
Bank data repository of comparative trade statistics. India exports textiles and handicraft products
to over 100 countries, with over 47% destined for western markets in the United States and Europe
(Ministry of Textiles, 2018). The strength of India’s hand-woven and mill textiles can be expressed
in terms of their overall economic contributions. These economic indicators bear testament to the
strength of India’s hand-woven and mill textile industry within global, national, and local
economies.
Despite high aggregate output, the returns to scale for production for India’s textile industry
remain relatively low. The textile sector is “highly fragmented and unorganized, comprising
mostly Micro, Small and Medium Enterprises,” (Kabir, Singh, & Ferrantino, 2019). This leads to
disparate outcomes in terms of production output and revenue earned across the four subcategories of the textile industry—spinning, weaving, fabric processing and apparel manufacturing
(Kabir et al., 2019). The highly competitive nature of India’s textile industry is not uniform across
sub-sectors of production, nor firms of different sizes. The fragmentation of India’s textile industry
presents unique barriers to the competitive capability of smaller firms, which in turn affects the
economic gains for the country as a whole. For this reason, an analysis of the factors affecting
9

economic productivity for small- and medium-sized enterprises is essential to understanding the
Indian textile industry as a whole.
The Indian textile industry’s success in Rajasthan was born of the marriage between India’s
geography, vegetation, and its inhabitants. The Indian textile industry dates back likely to 3000
BC as the country was “blessed with a diversity of fibres,” (Pande, n.d.). Gossypium herbarium
and G. Arboreum, two cotton species to India flourished in the sub-tropical climate of Rajasthan
(Beckertt, 2014). Rajasthan is home to native plant species used for natural dyes, including harda
flowers, kesula flowers, and babool gum (Hada, 2016) According to the Cotton Advisory Board
of India, an organization overseen by the Ministry of Textiles, in 2016, Rajasthan farmed 448,000
hectares of cotton and cultivated 255 million kg of cotton. The state ranks 8th in the country in
terms of cotton production (Board, 2017). As of 2010, 13.35% of Rajasthan’s manufacturing
workers were employed in the textile industry, and the state contributed 2.8% of India’s overall
textile workforce (Pandey & Mathur, 2013). Rajasthan’s geographic and human-centered
attributes have allowed cotton production and textile manufacturing to flourish in the state.
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Rajasthan, Jaipur and Sanganer
Jaipur is the capital city of Rajasthan, a state located in the Sutlej-Indus river valley in
northwest India, sharing a border with Pakistan as well as five other
Indian states: Punjab, Haryana, Uttar Pradesh, Madhya Pradesh and
Gujarat. Rajasthan is the country’s largest state by geographic area
and is often referred to as “the desert state,” because it contains the
Thar Desert. Today, Rajasthan is India’s largest state by geographic
area and covers 132,180 square miles (Deryck Lodrick & Indra Pal,
2019).
The sub-national administrative units of India in decreasing

Figure 1: Map of India (Deryck
Lodrick & Indra Pal, 2019)

size are as follows: state, division, district and lastly thesil (village). The district of Jaipur is the
most populous, and most densely populated in Rajasthan (Jaipur, 2011). According to the 2011
Census, the total population was 6,626,178 people. The estimated population growth rate, 26.19%
has outpaced that of the state as a whole, 21.31% (Jaipur, 2011). Within the district of Jaipur is
Jaipur City, the original site of Maharaja Jai Singh’s rule, and now Rajasthan’s state capital.
Rajasthan and Jaipur in particular draw an impressive number of tourists each year, traveling
India’s “Golden Triangle,” between Jaipur, Delhi, and Agra. Jaipur, the “Pink City,” is famous for
its unique pink-hued architecture, royal palaces, and vibrant arts and crafts industries.1 Tourists,

1 One of the most prevalent myths about Jaipur was that the buildings were first painted pink in 1873 to welcome
Queen Victoria’s royal consort, Prince Albert. Rather, to reduce the time and cost of construction, buildings in Jaipur
were constructed out of rubble, on a foundation of local quartzite. A cosmetic plaster called guru was then applied to
the rubble mined from adjacent hills, giving the buildings their pinkish color reminiscent of the region’s sandstone
and Mughal imperial cities such as Delhi and Agra. The state’s building department records indicate that buildings
were given fresh coats of color ahead of visits by dignitaries, including Prince Albert. Planning regulations today
“ensure the maintenance of pink facades but leave it to individuals to determine the precise shade (Mathur et al., 2005).
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travelers, historians and artists alike are drawn to Jaipur to celebrate the artistic cultural legacies
of Jaipur’s famous rulers.
Before India’s independence from British rule
in 1947, Rajasthan was comprised of 21 princely
states, and formerly known as Rajputana. During the
period of British colonial rule from 1858-1947, no
area of Rajasthan except for Ajmer, to the south-west
of Jaipur, was directly ruled by the British but was
rather in the control of princely rulers overseen by the

Figure 2: Map of Rajputana (Pope, 1979)

British (SHRADER, 1968). The British took two approaches to rule over princely states in India,
often characterized as direct rule and indirect rule. Direct rule occurred through annexation,
whereby the British forcibly absorbed princely states into the Empire. Indirect rule consisted of
British paramountcy over princely states, but princes maintained varying degrees of internal selfgovernment (Ramusack, 2004). The Maharajas of Jaipur maintained rule over Jaipur but entered
into treaties with the British.
During the period of princely rule, each state was led by a royal court serving as the center
for political and cultural life. The rulers of most states in Rajputana, including Jaipur, were
members of the Rajput caste of warriors. In addition to overseeing the administration of the state
and its protection, rulers supported artistic forms and creative endeavors through a system of royal
patronage. The distinct preferences of individual rulers and their courts significantly shaped the
cultural forms and social customs of the state during their respective rule. Two rulers known to
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have the most significant influence on the hand block printing
tradition of Jaipur were Maharaja Jai Singh II and Maharaja Man
Singh II. The former for the creation of Jaipur city and the
development of the textile industry in the 17th century and the latter
for revitalizing it in the 20th century.
Maharaja Jai Singh II, born in 1686 succeeded to the throne
Figure 3: Maharaja Jai Singh,
Jaipur City Palace

of Amber in 1699, faced with worsening relations between the

kingly authority of the Kachhwaha people and the Mughal empire following the death of the
Mughal emperor Aurangzeb (Asher, 2014). The new Maharaja was known for his study of ancient
literature, medicine, mathematics and astronomy. This passion for astronomy and study of the
world led Jai Singh to commission maps of Amber and Jaipur, at a time when no other court
collected maps from Europe or produced maps of their court (Asher, 2014). Much of the urban
planning of Jaipur city reflects the influence of Jai Singh’s religious beliefs and scientific ideas of
the time (Funo, Yamamoto, & Pant, 2002).

Figure 3: Amber Fort

Figure 5: View of Jaipur City
from Amber Fort

Figure 6: Main Gate, Jaipur City Palace

In 1727, the city of Amber, the seat of Jai Singh’s rule faced rapid population growth and
increasing water scarcity. This prompted Jai Singh to shift the capital of his kingdom from Amber
south to Jaipur. Under his stewardship and with the assistance from renowned architect Vidyadhara
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Battacharya, Jai Singh developed Jaipur applying principles of Vaastu Shastra. The principles of
Vaastu Shastra aim to maximize the benefits of panchbhutas, the five elements of nature, earth’s
magnetic field and the rotational influence of the sun moon and planets (Patra, 2009). The
teachings of the Vaastu shashtra as it relates to urban planning detail the ideal orientation, site
planning, proportionate measurement of buildings, and aesthetics of building architecture (Patra,
2009). In Jaipur, planner Vidyadhar implemented housing and building plans with an emphasis on
symmetry and proportion in elevation. To beautify the city, Jai Singh constructed palaces, havelis,
bazars, temples, gardens, gates, and an astrological observatory called Jantar Mantar in line with
these architectural theories. While there are no written records left by Jai Singh II and city planner
Vidyadhara, numerous theories and interpretations, highlight “the idea for the city form of Jaipur
was informed by ancient Hindu cosmology,” (Funo et al., 2002, p. 262). In essence, the
fundamental principles of Vaastu Shastra employed in Jaipur were meant to bring a balance
between human settlement and nature through architecture. Maharaja Jai Singh II founded Jaipur
City on religious and astrological principles which extended to surrounding townships such as
Sanganer.

Figure 7: Home of the Royal Family,
Jaipur City Palace

Figure 8: Jantar Mantar Astrological
Observatory, Jaipur City

Figure 9: Hawa Mahel "Wind Palace,"
Completed 1799, Jaipur City
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The town of Sanganer, the central focus of this
thesis, is one of 13 sub-division of Jaipur District and
is situated 15 kilometers southwest of the walled city
of Jaipur. Sanganer covers 451.81 square kilometers
(R. Jain & Hada, 2012) and has a population of
969,696 (Jaipur, 2011). Within Sanganer, there are
147 tehsils (villages). Sanganer reported the largest
decadal variation in the district of Jaipur, indicating
that its population was the fastest growing in the
region from 2001 to 2011 (Jaipur, 2011).
Figure 10: Jaipur District Map with Sanganer in
Peach (Jaipur, 2011)

Figure 11: Reproduction of Map of Original Sanganer
Town (Maharaja Sawai Man Singh II Museum Trust,
City Palace Museum)

Figure 12: Map of Sanganer Town (Mathur, Bhatnagar,
Nagar, & Bijarnia, 2005)
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To the average observer, the extent of
industrial

activity

within

Sanganer

is

not

immediately apparent. Shops of all sorts line the
busy streets. Corner shops sell strings of potato
chips, chai stalls smell spicy and sweet and fill with
people during break hours, and banks boast a steady

Figure 13: Sanganer, Near New Sanganer Road

flow of customers. Everywhere small to mediumsized stores with large glass windows display fabric
on mannequins and outward-facing shelving units.
Nearly every fabric showroom window advertises
“authentic Sanganeri block prints.”
During the morning and evenings, when the

Figure 14: Sanganer Town

hot, Rajasthani heat dies down, people move with much greater fervor. Motorbikes zip through
the narrow streets, piled high with fabric—either plain white on its way to be printed, printed and
stiff heading to be washed, or stacked and folded ready to be sewn into garments. Very few firms
in Sanganer carry out the entire production process. One
garment may go through any number of firms on its way from
blank fabric to a completed piece of apparel ready to be worn
by someone near or far. Sanganer is transformed into a beehive
of movement linking people together in a complex web of
relationships.
From the main road, Sanganer appears to be a bustling
commercial town, but not one of immense industrial
Figure 15: Tripolia Gate, Sanganer
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productivity. The massive scale of textile production within
Sanganer is unmasked through Tripolia Gate and the original
wall of the city. During the early morning hours, starting around
7 am until 11 am, the town is awash with movement, noise and
color. A few large workshops open up to the street, each having
approximately 10 printing tables. However, the vast majority of
printing workshops within Sanganer are located inside the
printer’s homes, out of view from the street. While workshops
are unseen from the street, their work can be heard in the thumpthump-produced when artisans smack their hand on the back of
thick blocks to set the color deep into the fabric’s fibers. Looking

Figure 16: Drying Outside Home

up, fabric can be seen streaming down over the walls of buildings or flowing in the breeze on
rooftops.

Figure 17: Large Factory

Figure 18: Home Workshop
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A short trip down the main road leads to the kagazi basti
neighborhood, home to five original families of papermakers. The
handmade paper factories utilize recycled textile scrapes. However,
fabric produced in Sanganer using synthetic pigments and dyes is
rarely used because the synthetic pigments and dyes used bleed

Figure 19: Textile Scraps for Paper

together, creating a bleak, mucky color. In the factories, imported
textile scraps 2 are finely shredded into a lint-like consistency, and
mixed with immense amounts of water to create a pulpy sludge. Once
thoroughly pulverized, dyes and other additives including flowers,

Figure 20: Pulverizing Machine

leaves and glitter are added to the mixture. Two men pour the
substance over a mesh screen, to create the paper leaf. The sheets are
stacked and pressed to remove excess water, then lifted by elevator
to the rooftop to dry in the sun. Dry sheets are then flattened, cut, and
shaped into the final products. Despite the benefit of recycling textile
scraps, the vast quantities of water used and the fibrous waste

Figure 21: Papermaking Screen & Pulp

produced when water is extracted both complicate the environmental issues within Sanganer.

Figure 22: Preparing Paper Sheets

Figure 23: Paper Sheets Before Drying

2 At one particular handmade paper factory, scraps are brought from Andhra Pradesh, in southern India.
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The main roads of Sanganer provide evidence of the many industries that support textile
manufacturing. Small road-side shops advertise chemical dyes. Groups of elderly men sat in chairs
next to wooden gates that opened into large fields filled with wooden poles. There, they craft the
wooden structures and ladders used to hang fabric to dry. In workshops filled with rows of sewing
machines, tailors stitch final garments from the printed fabric. Sanganer is home to complementary
industries that support the textile markets.

Figure 24: Wood Supplier

Figure 25: Garmenting Factory

The process of turning raw cotton into a finished, printed garment, involves a plethora of
processes, workshops and people all working within the town of Sanganer. The specific
geographies of textile production within the town have been created and transformed over time as
new actors establish industrial workshops, printers balance working in their homes, and new
government regulations restrict where work can be carried out.
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The Craft of Sanganeri Hand Block Printing
The process of Sanganeri style hand block printing is spectacularly complex and has always
involved producers from a wide range of social groups, each carrying out a specific task. The
chapter that follows describes the techniques used for hand block printing, which provides the
foundation for understanding the social nature of such work.

Block carving
Within the walled town, houses
are packed closely to each other and
from them comes the ceaseless tap-taptap of block carvers cutting away excess
material

to

make

their

intricate

stamps—the first step in the block
printing process. Radha Vallabh marg

Figure 26: Row of Block Carver Shops

road crosses the length of the town and is home mostly to block carvers. Their dwellings and
workshops are recognized by large garage-like doors that open to the street. Men sit cross-legged
in the front doorway, with their feet touching large wooden stumps. Behind the men are cots and
small cooking appliances, signaling the small buildings are both workshop and residence.
The blocks used for printing are carved from shisham, a type of tough teak wood common
in India. Carvers first conduct the ahisai step, where they sand the wood and coat it with titanium
dioxide and an adhesive. Next, the design is transferred to the wooden surface from a design on
tracing paper with needles, in the chakai step (R. Jain & Hada, 2012). The main stage in carving
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blocks is called khudai, which involves repeatedly hammering away unwanted bits of wood using
wooden blocks and iron nails (Joshi & George, n.d.).
A hatha handle is then added to the back of the block to provide a grip for printers (R. Jain
& Hada, 2012). The handle is typically made of cheaper wood, and it is an important signifier of
which carving family produced the block. Each family uses a special effect in the block handle
and to most Sanganer residents, “one has only to look at the handle to identify the block maker,”
(Joshi & George, n.d.).

Figure 27: Shisham Wood

Figure 28: Tracing Design, Chakai

Figure 30: Carving Block, Khudai

Figure 31: Printer’s Block Collection

Figure 29: Carving Block, Khudai

Figure 32: Detailed Rare Block With
Handle (Vikram Joshi)

Preparing the fabric
Fabric arriving from mills or handlooms typically contain natural or added impurities
including starch, oil and dust. To prepare the fabric to receive the dye, it is boiled with soap and
desizing agents to remove chemicals and impurities. A process called hari sarana, or scouring,
involved soaking the fabric overnight in a paste of water and cow dung, a high alkali substance to
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breakdown natural oils, fats and waxes, and emulsify and
suspend these impurities in the scouring bath (Joshi & George,
n.d.; Sharma & Sikha, 2015).
Bleaching is used to remove unwanted colors from the
fibers before printing and generally results in bright white fabric.

Figure 33: Pretreated Cotton Fabric

Traditionally, this process called tapai was carried out on the banks of the river (Ronald, 2012).
To make the background pure white, the fabric is laid flat on the ground and sprinkled with a
mixture of water and cow dung. Throughout the day the mixture is reapplied. When the alkali cow
dung reacts with thermal heat from the sun, the effect is to bleach the background bright white.
The process takes approximately 3 to 4 days (Joshi
& George, n.d.). Today, bleaching is achieved
using chemicals including sodium hypochlorite,
sodium hydroxide, sulphuric acid, and hydrogen
peroxide (Sharma & Sikha, 2015).
Figure 34: Fabric Bleaching in Sun

There are two categories of dyes, substantive dyes that require no additional additives for
the color to adhere to the fabric; and mordant dyes which require pretreating fabric to ensure colors
saturate the fibers. Mordants are metal salts or positively charged metal ions that form a bridge
between the fiber and the dye molecules (Joshi & George, n.d.). The word “mordant,” comes from
the Latin word modrers, which means “to bite.” Early dyers named the salts mordants because
they bite into the fiber to permit the dye to penetrate the fabric (Author’s interview, Subject A,
June 2019). Alum, copper sulfate and ferrous sulfate are commonly used mordants (Hada, 2016).
While the fiber may be subjected to mordants at the time as the dye, or even afterward, the usual
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procedure is to treat the fiber with the mordant before it is dyed (Joshi & George, n.d.). To
accomplish this task, fabric is dipped in a bath of water and harda powder, or its synthetic form,
myrobalan. The fabric is then dried and beaten with a wooden mallet to remove the excess powder
(Joshi & George, n.d.).
Dyeing
Dyeing is the process of adding basic color to the fibers
and requires large volumes of water to dilute the dyeing agent.
Fabric is dyed in large copper vessels called tambri, which are
headed over a wood fire for half an hour to an hour. Depending on
Figure 35: Vat Dyeing

the dyeing process, and the desired color, different ingredients
such as metals and salts are added. Traditionally, these colors were
extracted from local vegetation. The exact measurements of
additional dyes to be added and the boiling time are determined by
the expertise of the dyer (Joshi & George, n.d.). Color is deeply
important to Sanganeri textiles and their chhipa producers. Colors

Figure 36: Wood Fire for Dyeing

are used to signify one’s community, marital status, parental status,
and emotions (Farhat, 2016). Figure 1 describes the traditional
ingredients used to achieve various colors.

Figure 37: Dyeing

Figure 38: Dyeing

Figure 39: Dyed Fabric Before Washing
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Figure 40: Traditional Dye Ingredients
Color
Red
Orange/Vermillion
Black
Blue
Yellow
Mordant

Traditional Ingredient
Madder, keshu flowers
Ochre and keshu flowers
Harda + iron from horseshoes + jaggery (natural gum)
Natural fermented indigo
Turmeric, pomegranate rind, flower of marigold
Myrobalan

India is famous for indigo dyeing, which produces a
bright blue color on fabric. In Rajasthan, indigo is known as
neeli, neel, and guli (Joshi & George, n.d.). This gave way to
the terminology “neelgar” to describe specialized indigo
dyers. Indigo dye is a notoriously finicky substance produced
by fermenting indigo leaves with lime and jaggery. Indigo

Figure 41: Natural Indigo Plant

dyers learn their recipes over time through experimentation, and every family has their own recipe.
Indigo oxidizes when exposed to atmospheric oxygen, which is why indigo is never directly
applied to the fabric (such as through stamping), but rather dyed in a dyebath. The indigo solution
is kept at a consistent temperature in a vat sunk into the ground. Fabric is dipped into the vat, and
when taken out appears yellow. Only through contact with the atmosphere does the blue color
reveal itself. To achieve darker blues, the
process is repeated until the desired color is
achieved. The fabric is then laid flat on the
ground to dry (Balfour-Paul, 2004). Today,
the temperamental natural indigo has
Figure 42: Indigo Dyeing in Underground Vat

largely been replaced by synthetic indigo.
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Mechanized Dying Variation
Outside several large, warehouse-sized factories sit large machines, called jigars. Fabric is
spun from one spool, through a liquid and wrapped around another spool. A faint smell of gasoline
hangs in the air from the generator powering the process.
At both sides of the enclosure are drains that carry multicolored liquid down beneath the enclosure walls, to an
indeterminant location. This is a mechanized process
characteristic of many contemporary dyeing and bleaching
methods.

Figure 43: Jigar Dyeing Machine

Printing
Inside home-based printing workshops, the first floor is dedicated to living space. Here
women in brightly colored sarees perch behind peddle-operated sewing machines, embellishing
fabric, sewing hemlines and finishing the garmenting process. Children sit at their feet playing,
eating, and helping with small tasks like snipping loose threads. Upstairs in the middle level of the
homes sit on average two printing tables, of 6-10 meters in length.3 The male family members,
often the father, grandfather and older sons mix pigments and print designs on fabrics. In some
homes women are involved in the printing process; however, this is the exception rather than the
rule. In Hindi, the term for work carried out in homes is kuteer udyog, or cottage industry, and is
a key characteristic of traditional hand block printing in Sanganer.

3 6 Meter tables are used for printing sarees, while 10-meter tables are used to print other fabrics.
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In preparation for printing, tables (pathiya) are
covered with ten layers of burlap (taat), five to six layers of
a coarse fabric called reza, five to six layers of muslin cloth
and lastly the pretreated fabric. A trolley called a gadi is a
standing tray with wheels that printers fill with pigment.

Figure 44: Pathiya Table Covered with Cloth
(Dhall 2014)

Standing at the printing table, the printer dips a block into the
tray to coat it in paint. They apply the block to the fabric,
perfectly aligning the corners, and then gives a hard, swift
smack with the back of their hand to the center of the block
to ensure even distribution of the dye (Author’s Interview,
Subject D, June 2019).

Figure 45: Gadi Trolley (Dhall, 2014)

Blocks are classified into three categories, rekh (outline), gudh (background), and datta
(filling). Depending on the design, the gudh block can be printed first. This is the least skillintensive process because imperfections can be masked by later blocks. Next, the rekh block is
applied, derived from the Hindi word Rekha meaning “line.” The rekh is considered the “key block”
as it is typically the first to be printed and defines the form of the pattern. The most skilled workers
stamp the outline, as its near-perfect alignment is essential for high-quality printed pieces. In some
cases, the rekh is split into two blocks, which allows for two-colored outlines.4A separate block is
used for each color to be printed, with typical designs requiring three to four filling blocks. Lower
skilled workers, who are in the process of honing their craft, are tasked with printing the design
filling (Author’s Interview, Subjects A, B and C. June 2019). Printers repeat the process until all

4 The split-outline blocks are known as chirai, meaning “splitting” in Hindi. The remaining filling blocks, datta, are
then stamped in succession.
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blocks have been stamped on the fabric. The time it takes to complete the printing process varies
significantly by the intricacy of the design and the number of colors involved.

Figure 46: Background gudh (1), outline rekh (2), filling datta (3, 4, 5) blocks

Figure 47: Printing gudh background

Figure 48: Printing rekh outline

Figure 49: Printing datta filling

Every Sanganeri pattern has a different name according to their shape, motif and societal
function. Sanganeri block prints are most known and appreciated for their use of motifs of flora
and fauna (R. Jain & Hada, 2012). These are commonly referred to as buta (big flower), buti (small
flower), jaal (continuous flower) and Bel (border) (Author’s Interview, Subject A. June 2019).
Today, many fabrics are stamped with geometric designs as well.
Buta: The buta design stands on its own and is derived from the Persian word “butteh”
which means “complete tree.” The print is traditionally no larger than 3”x5” while pacing between
impressions can vary at the discretion of the printer, and (R. Jain & Hada, 2012).
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Buti: Buti pattern blocks contain multiple motifs at a predetermined spacing and create a
repetitive pattern effect. Traditional Sanganeri prints are often buti motifs.
Jaal: The jaal pattern creates a continuous interconnected surface covering the entire body
of the cloth. While traditional Sanganeri prints did not frequently use the jaal pattern, they have
become increasingly common in recent years.
Bel: Narrow borders of approximately 2”-4” in width are used to outline fabric.

Figure 50-54: Clockwise
from top left: rare buta,
rare buti, rare bel, rare
jaal (Vikram Joshi)

The steps listed above for dyeing and printing are common for Jaipur’s textile producers,
with two notable specializations in the towns of Sanganer and Bagru. Sanganer printers are known
for mordant printing, described above, where the bleaching of the fabric came before mordant
printing, and the fabric was only washed after all colors had been stamped onto the fabric. This
proves is valued for the colorful patterns on a bleached white background. In Bagru, printers
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conduct a process called dabu resist printing. For resist
printing, a thick, sticky mud paste is made, according to
each family’s closely guarded recipe. The mud is stamped
over the fabric using wooden blocks. The fabric is then
sprinkled with sawdust to absorb the excess water from the
paste and to form an additional layer of resist. Wherever the
Figure 55: Preparing dabu mud

mud sits, the fabric becomes impermeable to the dye, and
remains white or the color that was previously dyed. To print
each successive component- background, outline, filling- the
fabric is washed, dried, stamped, dyed, and washed again
Figure 56: Bagru dabu resist print

(Author’s Interview, Subject D, June 2019). Layering dyes
successively (for example, blue than yellow creates a green), allows printers to achieve a wide
variety of finished colors. The repeated, multi-stage process of dhabu resist printing is much more
water-intensive than Sanganeri mordant printing. Textile producers in the towns of Sanganer and
Bagru utilize similar tools and methods for printing and dyeing but alter their steps to produce two
distinct print results.

Figure 57: Bagru mud resist print

Figure 58: Sanganeri print, natural dye on white background
(Ronald, 2012)
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Screen-printing Variations
Further down the main street along the river, there is a
gravelly road leading to a row of warehouse-sized buildings,
some of which have small outside enclosures covered with tin
roofs. Large screen-printing tables and dyeing machines can

Figure 59: Screen printing factory

be glimpsed from the street, a noticeable marked contrast to
the home-based factories in the older parts of town. Inside,
extremely long tables, approximately 100 meters, run the
entire length of the building. The tables are coated in a white,
sticky wax to hold the fabric in place and are lined with metal
pegs. Two men, one on either side of the table, align a
rectangular metal frame over these pegs. One man dumps a
bucket of pigment onto one edge of the frame, then both take
turns passing a rubber squeegee over the frame, before
Figure 60: Screen-printing table, wax coating

moving the screen down the table to the next peg. This
process is repeated down the entire building-length of fabric in an audible rhythm: one swipe
forward, one swipe back, move, repeat. They then take the screen to a small cement slab and hose
it down with water flowing through a drain to an indeterminant destination. For every color of the
design, this process is repeated with a new screen.

Figure 61-62: Manual
screen-printing (left),
screens outside factory
(right)
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Drying
After the fabric is printed, men and women together carry the fabric to the roof of the home,
where it is laid out or hung up to dry in the sun and allow the pigments to fully adhere to the fabric.
Fabric is either hung to dry over the printing table downstairs, outside on a drying truss or
clothesline, or laid flat on the ground.

Figure 63: Fabric drying truss

Figure 64: Fabric drying near river

Washing
Adjacent to the warehouse-sized factories by
the river is a gated, outdoor facility with a series of
cement vats. In the past, the process of washing fabric
happened within the printer’s homes or in the flowing
river. Today, due to water shortages and pollution
control issues, the washing process has largely been

Figure 65: Fabric Washing

outsourced to industrialized factories or carried out at centralized wash sites close to the river
(Joshi & George, n.d.).
Men, traditionally members of the dhobi caste, stand in and around large cement pools.
One man stands on the edge and feeds the fabric into the water, where it is swished around and
then folded to remove excess mordants, pigments and chemical additives. Another man beats the
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fabric on the edge of the pool or a flat stone slab to remove any remaining excess. If mordants are
removed from the fabric, but not fully washed away, it produces a “bleeding effect,” (Joshi &
George, n.d.).

Figure 66: Beating fabric to remove excess dye

Once washed, one or two women working together carry the fabric from the pool to a
drying stand. Long lengths of fabric are strung up on wooden trusses, approximately 20 feet high.
The fabric is pulled off the ground and draped over the structure’s wooden cross-sections, creating
loops that nearly reach the ground. Smaller pieces are hung over clotheslines or laid flat on the
ground. The fabric rustles and sways in the breeze creating an illusion of one solid wall; a
symphony of colorful fabric.

Figure 67: Fabric drying clothesline

Figure 68: Fabric drying truss
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Garmenting
The final stage in the textile production process is garmenting. Printed fabric is cut
according to the product’s pattern, and the pieces are sewn together. Embellishments such as beads
and metals are added, and embroidered designs are stitched into the fabric. The final products are
inspected to identify imperfections in the printing and sewing process and remove excess thread.

Figure 69-71: Clockwise from top left: Stitching final product, Final
inspections, Adding embellishments

Creating hand block printed textiles involves a plethora of processes and production firms
to get from raw fabric to wearable garments. Understanding the way firms are organized in relation
to each other is critical to understanding the productivity of the industry as a whole.
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The Theory of Industrial Clusters
The framework by which industrial clusters function was first described by Alfred Marshall.
He argued firms center in specific geographic regions to have access to a specialized pool or labor,
capital-intensive inputs and infrastructure, and the maximum flow of information and ideas
(Krugman, 1991; Marshall, 1920). In recent times, Marshall’s original ideas continue to be
emphasized by Michael Porter. Porter defines clusters as “geographic concentrations of
interconnected companies and institutions in a particular field,” (Porter, 1998, p. 78). They
encompass linked industries and other entities important to competition, including suppliers of
specialized inputs and infrastructure, manufacturers of complementary products, and companies
related by skills, technologies, or common inputs (Porter, 1998). High labor market mobility means
that firms can hire workers and adjust their employment levels in response to market conditions.
Economies of scale are achieved by the presence of multiple firms requiring similar resource inputs
and capital-intensive infrastructure, thus allowing firms to communally construct shared facilities
or negotiate lower prices for production inputs. Firms in close proximity are more easily able to
share information and ideas across firms. These effects are cumulatively known as “agglomeration
economies,” (Ellison, Glaeser, & Kerr, 2010).
Rigorous academic debate has taken place between “classical” economists like Marshall
who argue that key to geographic concentration is information-sharing, and “institutionalist”
economists such as Philip McCann who argue that cost-minimization is the primary driver of colocation (McCann, 1995). McCann argues that geographic space is not based on new forms of
exchange, but rather minimization of costs (McCann, 1995). This argument stems from two
paradoxical phenomena increasingly observed as international trade transcends geographic
barriers. First, a large proportion of firms have no or few trading links even when they are clustered
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or in close geographic proximity, yet have trade linkages with firms across the world (McCann,
1995). This theory posits that firms’ linkages will develop only as a result of rational economic
decisions that drive cost minimization.
The neo-institutionalist school of economic thought, however, suggests that firms will
cluster in part to reduce costs, but also because new forms of organization support cooperation,
coordination and trust among actors. Porter argues that repeated exchanges between firms,
originally spurred to minimize costs and maximize agglomeration activities will develop into
organized forms of cooperation (Porter, 1998, p. 80). He argues that the benefits of geographic
proximity extend beyond simply achieving economies of scale for production and access to inputs,
making the cluster itself a mechanism of societal trust-building. The “neo-institutionalist,” school
of economics argues that organizations and institutions area rational response to challenges of
transaction costs, which allow coordination among firms (Gordon & McCann, 2000, p. 520).
The social-network model of industrial clusters was developed in response to the “neoinstitutionalist” school of economics and argues that clusters persist because of inter-firm linkages,
social networks and interfirm-innovation (Granovetter, 1985). The embedded social networks
within a cluster depend on interpersonal trust, which alters the decision-making power in a group
to produce individual and collective actions that differ from purely rational individual decisions
(Granovetter, 1985). This trust-based behavior is based on three key elements: willingness to
undertake risky cooperative ventures without fear of opportunism, willingness to reorganize their
relationships without fear of reprisals and willingness to reorganize their relationships without fear
of reprisals (Granovetter, 1985). The interpersonal networks and social relationships among firms
affect decision making within and across firms.

35

Boschma mediates the neo-institutionalist and social-network models of clustering by
arguing that geographic proximity is neither necessary nor a sufficient condition for learning to
take place, but rather strengthens other dimensions of proximity that facilitates interactive learning
(Boschma, 2005). Maskell and Malmberg have written extensively on the role of geographic
proximity that facilitates an interactive learning process between firms, which is often called the
“innovative millilux,” (Maskell, Malmberg 1999). Clusters form as a result of both geographic
proximity and rational decision-making on the part of firms to minimize costs, however over time,
interpersonal relationships build systems of organizational trust amongst firms that can lead to
collective decision making and benefit all firms by innovating on the product life cycle.
Technological modernization and uncertainties in markets for production introduce a
unique challenge to established clusters. Morgan argues that firms will increasingly rely on social
institutions, and co-locate when they face a greater degree of uncertainty and instability (Morgan,
1997). Douglas North presents a framework to understand the institutional changes that take place
in response to technological modernization. He argues that within small-scale villages, people are
very familiar with each other within a dense social network of informal constraints, which keeps
the monetary costs of transacting low. As trade expands and new actors enter trade agreements,
the cost of transacting increases. Social networks begin to break down, as institutional
arrangements are devised to enforce transaction agreements. Transaction costs initially increase as
nascent institutions develop, but over time transaction costs decline (North, 1991). For this reason,
the concept of industrial clusters has motivated a “re-awakening to the possibilities for a renewed
public-policy role in local economic development issues,” (Gordon & McCann, 2000, p. 514,
Castells & Hall, 1994).
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The hand block printed textile industry in Sanganer is a prime example of Marshallian
clustering which has spurred technical modernization and innovation and has undergone the stages
North describes as institutional change. In the early period of the hand block printing industry,
caste-based social networks and royal patronage drove geographic proximity as family-based firms
established units within their homes. Groups of firms together—chhipa printers, rangrez dyers,
suppliers of raw materials, and traders were dependent on each other for the industry to function
as a whole. In response to new methods of production including synthetic dyes and screen-printing,
new actors established firms in the cluster and existing caste-based printers altered their techniques.
This sparked friction among actors as former social networks and inter-firm trust that sustained
the industry broke down and simultaneously increased environmental pollution. To address the
issue of pollution, a group of elite exporters formed a new industrial cluster, based on
institutionalized cooperation and contractual obligations implemented through the Government of
India’s Scheme for Integrated Textile Parks. The park represents the opposite end of North’s
spectrum, where formalized institutional arrangements have taken the place of social network
connectivity and allowed for increased production and decreased pollution.
The traditional cluster of printers and dyers still exists within Sanganer but has yet to
overcome the societal frictions sparked by technological modernization, as the transaction costs to
cooperation as it relates to pollution mitigation remain high. This thesis will utilize the analytical
framework of industrial clustering theory and institutional change to probe the various stages of
growth at Sanganer, underlying social networks, and customs and forms of organization that
contribute to economic productivity, environmental pollution and social discord within Sanganer’s
hand block printing clusters today.
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Early Sanganer: An Organic Cluster
Origins of hand block printing at Sanganer
The exact origins of the printing craft in Sanganer are disputed, however, most printers
date its appearance in Sanganer back approximately 500 years. Printers and historians credit the
location and climate of Sanganer as the main draw for printers to settle in this particular location.
Sanganer sits at the bend of the Aman-i-shah river, referred to as the Saraswati Nadi by older
residents (Dhall, 2014; Ronald, 2012). The river’s wide, sandy banks offered ample space to lay
out the cloth to dry under the direct sunshine, with ideal atmospheric humidity. The Saraswati’s
clean, mineral-rich water was required to process natural dyes made from local herbs and flowers
(Author’s Interview, Subject B, June 2019; Sharma & Sikha, 2015).
Prior to the 17th century, historical accounts mention Sanganer as a source for finely dyed
cloth or bleached cotton, rather than printed fabrics (Dhall, 2014). Many Hindu printers claim that
social upheaval during the wars of Mughal Emperor Aurangzeb during the mid 17th century forced
printers to flee Gujarat, and settle in Sanganer (Farhat, 2016; Sharma & Sikha, 2015). These newly
arrived printers may have found refuge in Sanganer and began practicing their craft.
Other printers trace the origin of Sanganeri printing to 1727 when the Maharaja Jai Singh
II was building Jaipur city. He reportedly invited several families of Chhipa printers from Gujarat
and Madhya Pradesh to settle at Sanganer. Textile historians John Irwin and Margaret Hall note
many artistic and aesthetic similarities between the printed textiles of Sanganer and Gujarat
including clear, bold lines that indicate that there was likely a flow of people and ideas between
Gujarat and Rajasthan (Gordon & McCann, 2000). While the origins of the hand block printing
craft are disputed, by the middle of the eighteenth century, records indicate that the industry had
established a foothold in Sanganer.
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Royal Patronage: Symbiosis and Competition
Once the tradition of hand block printing was established at Sanganer, the proliferation of
Sanganeri fabrics was due in no small part to a system of royal patronage whereby the royal family
commissioned printers to produce regal cloths and garments. In 1727, when Maharaja Jai Singh
constructed Jaipur City utilized the tenets of Vaastu Shastra architecture to bring balance between
human settlement and nature through architecture, and to support artistic endeavors as a
representation of religious devotion.
The Shilpa Shastras, are a collection of sacred texts on Hindu art and architecture that
establish rules for creating various art forms in line with divine ideals (Garcia & Grau, 2020). The
concept of Shilpa Shastra is best described by historian of Indian art, Stella Kramrisch, as “the
name for any art or craft [which comprises] art, skill, craft, labor, ingenuity, rite and ritual, form
and creation,” (Kramrisch, 1958, p. 224). The cultural connotations of Shilpa do not directly
translate to the English vernacular, as “neither the word ‘artist,’ nor ‘artisan,’ nor ‘craftsman’ are
adequate translations…for the arts and crafts in India partake in the nature of rites whose technical
performance had magic power,” (Kramrisch, 1958, p. 224). The creation of such art is imbued
with meaning beyond the physical artifact, it is an embodiment of the artist’s religious and
philosophical place in society, passed down through generations.
The communities formed around Shilpa crafts were both hereditary and based on the
occupation and skill of the craftsmen, unique from their caste status. The “members of a craft share
their traditional occupation and the belief in a common origin or mythical ancestor,” (Kramrisch,
1958, p. 224) similar to the caste definition. In Sanganer, chhipas are followers of the Marathi
Saint Namdev, who was born into a lower-caste family of tailors (Dhall, 2014). The Shilpa craft
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community departs from characterizations of caste, however, because one’s caste status “remains
hereditary even if a man leaves the special occupation which is the traditional work of his caste,”
(Kramrisch, 1958, p. 224). The craftsman was trained from childhood in the workshop of the
master, learning the “technique and dharma, the culture to which he belonged…He learned the
trade secrets. With devoted receptiveness, he prepared colors and tools and learned the form and
theory of his branch of the Tradition,” (Kramrisch, 1958, p. 224). The craftsmen formed selfsufficient communities and guilds, comprised of all the practitioners of a craft, irrespective of their
caste. When a son mastered his father’s craft through apprenticeship, he became a member of the
guild. Indian craft guilds established standards for the hours and amount of work, living standards
and quality of design. In the event a guild member faced hardship, the guild would support the
member. The craft-based communities represent a form of social and professional organization
unique from individual caste identity, that supported the work of artisans.
The philosophy of Shilpa crafts was integrated into the economic system of royal patronage
through the karkhana system of production (Farhat, 2016). Through the karkhana, the royal family
appointed a darogha, who served as a liaison between the artisans and the marketplaces. The
darogha was responsible for procuring the raw materials required by the artisans, and for
depositing the finished materials in the office of the tahbildar (storekeeper) (Farhat, 2016; Vibhuti
Sachdev, Giles Henry Rupert Tillotson, Giles Sachdev, 2002, pp. 51–52). The workers in the
karkhana benefit from the financial support of the state, provision of raw materials, and elevated
status as compared to individual artisans (Farhat, 2016). In this way, the royal family served both
as the supplier of raw materials as well as the consumer of the artisan’s final product.
In the mid 1700s, Maharaja Jai Singh established a separate karkhana at Sanganer called
the chhapkhana exclusively for the task of hand block printing. Many refer to when the Maharaja
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invited chhipa printers to begin work as the origin of hand block printing at Sanganer. The
Sanganer chhapkhana fulfilled requests from the royal family, and sold surplus product in the local
market (Kramrisch, 1958, p. 224). Art historians Ruskin and Hendley describe the system of
production as both an economic and political system. Artisans carried out their craft with “each
man taking a part, not as a mere machine, but as a creator bound down only to work on a certain
framework… but with the liberty to exert the whole of his skill in building or decorating the special
portion of the structure allotted to him,” (Choi, 2013, p. 210). Hendley reads the system of royal
patronage as a feudal system and “these products of artisanal labor circulated as elements in a
symbolic, precapitalist economy, one in which such objects and edifices functioned as signs of
mutual secular devotion: just as the workers expressed their fealty through an aesthetic labor that
glorified the state, so their lord expressed his loyalty and patronage by employing their services,”
(Choi, 2013, pp. 210–211). Implementing the principles of Shilpa Vaastu created the economic
and political structures of the karkhana and chhapkhana, through which the state and all artisans
became inextricably linked.
The chhapkhana represents a system of task and skill-based job specialization. Among
chhipa printers, wages varied likely based on the printer’s skill and experience and difficulty of
work product. Sumit analyzed chhapkhana records and found that one chhipa printer named Ramu
was pad 10 RS per month for printing a special type of garment, while another printer, Higdas,
was paid only 7.5 RS per month for printing the same type of garment (Sumit, 2012). This indicates
that there was a hierarchical structure of wages instituted in the chhapkhana. However, printers
further specialized in specific patterns and motifs. One example from the Jaipur chhapkhana
reports that artisans were brought from Agra to print a small saffron booti (Sumit, 2016). Printers
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honed their skills and became specialized producers of specific patterns, use of natural dyes, and
printing methods, which differentiated them within the chhipa caste.
In Sanganer’s chhapkhana, job specialization extended beyond just the printers themselves.
Many Hindu cultural deem dyeing as impure and the task was given to Muslim dyers (Dhall, 2014).
To fill the need for fabric dyers, two Muslim communities- the rangrez dyers and the neelgar
indigo dyers- also established residences and workshops in Sanganer. They were joined by the
kharadivas who carved the wooden blocks required for printing, and the dhobis who washed and
processed the finished products. The job differentiation and technologies of production involved
many intermediate stages, each carried out by a specialized group of workers, based on their social
identity.
One of the important characteristics of hand block printing under the system of royal
patronage was that it was a “cottage industry,” which denotes a craft done in the home, not for
industrial production. Production was inherently small-scale, with each printer having only one or
two printing tables in their homes. This co-location of work and living allowed information to be
passed down from generation to generation and shared within the familial network. The craft of
mixing dyes and printing fabrics was highly protected during this time, and the secrets of the craft
were guarded against individuals outside the artisan’s social group. One printer reported that the
art of color mixing was so protected that it was only taught to daughter-in-law, not even the
family’s own daughters, to keep the knowledge of the craft within the patrilineal family network
(Sumit, 2012).
The organic cluster at Sanganer was a cohesive community of socioeconomic
communities- washers, dyers, block printers and papermakers- all working together in harmony.
The product develops and the social customs of its producers evolved to complement the skills of
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workers involved in other aspects of the value chain. In this way, each social group “developed a
supplementary or complementary dependence on one another and this inter-dependence helped in
the survival of this special skill,” (Joshi & George, n.d.). The social networks within and across
social groups provided critical industry linkages, a supply of raw materials and a consumer for
their products. The community of chhipa printers, rangrez and neelgar dyers and kharadiva block
carvers who depended on commissioned fabrics by the royal family represent one model of organic
industrial cluster in which the state, artisans and the royal family were dependent on each other for
economic and political stability.
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East India Company: A System Ruptured
Market economies in England and the desire for luxurious fabrics were influential in
establishing British colonization in India. At the time of founding in 1600, the East India Company
enjoyed large privileges from the English monarch to engage in trade on behalf of the Crown. India
was “a cornucopia of textiles, in colours, patterns, and qualities unrivalled in Europe,” (Lemire,
1991, p. 12). To accommodate British desires, “the East India Company launched an aggressive
and determined promotion of Indian cottons,” which “required that the goods made in India
conform to the fashions in Europe, while still retaining that aura of oriental exoticism,” (Lemire,
1991, p. 12). British buyers consumed vast quantities of Indian textiles, including those produced
at Sanganer. By 1664, “over a quarter of a million pieces of calico were imported into England,
equaling 73 per cent of the Company’s trade,” (Lemire, 1991, p. 13). Demand for Indian textiles
in India drove the East India Company’s acquisitions and trade in Indian textiles destined for
British markets.
Within four years, Indian cotton fabrics had become “the Ware of Ladyes of the greatest
quality, which they wear on the outside of Gowns… and which they line with velvet and Cloth of
Gold,” (Chaudhuri, 1978, p. 281). The popularity of these fabrics extended beyond the British elite
to the population at large. Indian textiles “crept into our houses, our closets and bedchambers;
curtains, cushion, chairs, and at last beds themselves were nothing but Calicoes or Indian stuffs”
(Lemire, 1991, p. 16). Lemire notes “the popularity of calicoes among almost all ranks of the
people blurred the boundaries in the social hierarchy to an intolerable degree, to the detriment of
the health, order, and prosperity of the kingdom,” (Lemire, 1991, p. 16). Cotton textile fabrics had
saturated the market in England at all levels of socioeconomic status and had upended the social
hierarchy of the time.
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Following Ely Whitney’s invention of the cotton gin, in 1770 English production of cotton
cloth became more productive and cost-effective. English traders purchased hand block printed
fabrics, then co-opted the fabrics, techniques and designs of the chhipas, making them on their
own printing machines. By the 1790s, the British recognized the Indian climate was ideally suited
for cotton fabrics and began exporting the British-made textiles to India (Lemire, 1991, p. 22). In
the 1790s, England surpassed India as the largest exporter of calico fabrics, establishing a “primacy
in the world market which it lost only in 1933 to Japan,” (Farnie, pg. 82). In the 1790s, England
surpassed India as the largest exporter of calico fabrics, establishing a “primacy in the world
market which it lost only in 1933 to Japan,” (Farnie, pg. 82). This made possible an astonishing
reversal of roles whereby the British mass-produced textiles for consumption in India.
In stark contrast with other items brought to England through trade, such as sugar and
tobacco from the Americas, the cotton trade from India threatened vested interests in British
society, namely England’s textile producers. Throughout the 1700s, the British increasingly
prohibited imports of Indian textiles through legal measures such as the Calico Acts, which
“prohibited the retail and consumption of India’s dyed, stained and printed cotton calicoes,”
(Eacott, 2012, pp. 732–733). By the mid-1700s, the British House of Lords requested the Board
of Trade to “prepare a scheme to prevent the wearing and using of calicoes, while better enabling
the East India Company to carry on a trade so beneficial to the Kingdom,” (Eacott, 2012, p. 757).
The British implemented new rules and regulations which attached textile producers legally to the
East India Company, and prohibited Indian producers to sell cloth in the open market enforced
through taxation (Beckertt, 2014, pp. 44–45). These measures were intended “to replace England’s
imports by an indigenous product, and thereby transform the re-export trade into an export trade
in domestic manufactures,” (Farnie, 1979, p. 86). Legal and economic imperialism sought to
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prohibit Indian textiles like hand block prints to protect the trade in inferior products massproduced in England.
By 1880, India had “transformed from a leading textile-exporting country to a textileimporting one,” (Cohn, 1988, p. 338). By the late nineteenth century, there was increasing
documentation of decreased production of fine cotton textiles in India (Farnie, 1979, p. 86). The
“commercial conquest of the subcontinent was, however, no mere response to the reduction of
comparative costs or the expansion of market opportunities: it was a product of the transformation
of the political structure of trade and it was buttressed by the maintenance of a political balance of
power in favour of British industry,” (Pande, n.d.). Mechanization of textile production paired with
protectionist trade measures decimated Indian textile industries.
The introduction of British-made textiles vastly altered consumption patterns of hand block
printed textiles produced in Sanganer. The British influenced the affluent and educated strata of
Indian society, but “the rural population by and large stuck to their own traditions and tastes and
continued to patronize products manufactured by the hand printers,” (Rangotri, n.d.). One of the
chief reasons chhipa-produced textiles were able to withstand competition with British products
was the fact that “the textiles and clothes made by Indians did indeed have a market and a practical
value, but there were many other significations involved in the production and use of these
products, which the British defined [solely] as commodities,” (Farnie, 1979, p. 96). The cultural
and social functions of fabric produced in India, and Sanganer by the chhipas, met the needs of
domestic consumers beyond a mere price comparison, and allowed the industry to stay afloat
despite competition with British-made products.
The desire for Indian fabrics in England was an influential force driving British
colonization of India. The textile trade between the two locations grew significantly and flooded
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the British market with Indian textiles, including calico cottons produced in Sanganer. These
designs were then replicated on British machines for a fraction of the cost and re-exported to India.
The harmful effects of international consumption were matched with strong domestic demand for
locally made products, based on an understanding of the societal function of textiles and their
production.
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Print Revival
By the early 1900s, Sanganer was still a prominent source of textile production within India.
In 1903, George Watt wrote his seminal work, “Indian Art at Delhi, 1903,” in which he stated that
Sanganer “must be regarded as the very metropolis of the calico-printing craft of India,” (Cohn,
1988, p. 311). Watt notes the artistic excellence of the Sanganeri printers was alive and thriving.
He describes, “the nature, feeling and colour reciprocity, as also the technique in printing, are all
perfect, while the absence of machine regularity gives a charm that places these goods above and
beyond anything as yet accomplished in Europe,” (George Watt, 1903, p. 111). The Sanganeri
hand block printers had withstood the forces of international competition from British products
and retained their aesthetic characteristics. However, he noted that in the formerly, “large and
prosperous town…now there stands but a number of dilapidated hovels, occupied by a few poorly
paid calico-printers,” (George Watt, 1903, pp. 111–112). The designs of the printers “have been
stolen and imitated and prints at a tithe of the old prices are being thrust on the markets that
formerly afforded the means of existence for the Sanganer calico-printers,” (George Watt, 1903,
p. 111). While the textile industry of Sanganer still existed, as of the early 1900s, it was not of the
same stature as it once was.

Swadeshi Movement
In the span of 100 years, the British flooded the Indian market with cheaply produced
fabrics imported from England and by the 1890s the hand block printers could barely compete
with the influx. Struggling for their survival, textile workers across India, sparked mass protest
and galvanized a political movement to liberate India from British control. C.A. Bayly notes that
among those who resisted the British during the Great Revolt of 1857 were “local villagers who
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claimed that the livelihoods of artisans had been destroyed by the forced importation of British
goods,” (Bayly, 1986; Choi, 2013). Disillusionment with British colonial rule manifested itself in
the swadeshi nationalist political movement advocating for boycotts of foreign goods, and the
purchase of Indian-made goods, including textiles. Swadeshi is a “philosophy that celebrated the
handcrafted object as a symbol of Indian self-sustenance and autonomy,” (Choi, 2013, p. 212).
Traditional

objects,

especially

textiles,

“assumed an important symbolic role in a range
of sporadic anti-British political protests at the
turn of the century,” (Bhattacharrya, 2007; Choi,
2013; Trivedi, 2007).
The most prominent supporter of the
swadeshi movement was Mohandas Gandhi,

Figure 72: Swadeshi Movement pamphlet cover, 1931 (Trivedi, 2007)

who advocated for the principles of self-reliance
to advance the independence movement. Gandhi
encouraged employment by calling Indian
people to spin, weave, and wear hand-spun
cotton produced in India. While these early
movements emphasized economic solidarity

Figure 73: Ghandi at spinning wheel (IndiaToday, 2015)

among participants, they developed an increasingly political and nationalist tone as the century
came to a close. By the 1890s, early nationalist Bal Gangadhar Tilak publicly advocated for the
embrace of traditional crafts as a form of protest (Choi, 2013; Metcalf & Metcalf, 2002).
Throughout the late 1800s, textiles became an important symbol of Indian identity, and a rallying
call for the burgeoning group of nationalist leaders. In 1921, the Indian nationalists officially
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adopted khadi cloth, a hand-spun cotton, as a symbol of their resistance, and adorned their flag
with the spinning wheel (Sumit, 2012). Handicraft revivals were promoted as a counter move to
the ‘modern vulgarity’ of ‘cheap city products.’

The Last Maharaja
Man Singh II, born in 1912, was the last ruling
Maharaja of the princely state of Jaipur, ruling from 1922
to 1949. The Maharaja was born into an India in transition
and ruled through the period of Indian Independence in
1947. The process of transition from India as a British
Colony to an Independent Nation was lengthy and
experienced differently throughout all territories of what
would become the country of India. In July 1947, the British
Parliament passed the Indian Independence Act, granting

Figure 74: Maharaja Man Singh II (National
Portrait Gallery, London)

independence to both India and Pakistan (Mehrotra, 1979).
Arrangements among the princely states were carried out separately through unions of various
princes, and the United State of Rajasthan was formed on May 15, 1949 (Furber, 1951, p. 361).
The complex political and legal relationships enacted over decades formalized the relationship of
territories formerly under British and princely rule under one Government of India.
The royal family of Jaipur, led by Maharaja Man Singh II, maintained a ceremonial role in
public life and championed causes to support the economic development of artisans. The 1940s
are known as a period of “modernization” of Jaipur, carried out by Man Singh II and Sir Mirza
Ismail, the Prime Minister of the Jaipur State from 1942 to 1944
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In 1939, he created the Department of Industry and Commerce, and later Jaipur Spinning
and Weaving Mills Limited (Taknet, 2013). The Maharaja’s most notable contribution to the hand
block printing industry at Sanganer came in 1944 with the creation of the Handmade Paper CoOperative and the Calico Printers Cooperative Society Limited. Rumor has it that the Maharaja
was flying from Jaipur Airport when his plane was delayed. He walked through the nearby
Sanganer town and witnessed the dismal state of the hand block printing industry and established
the printer’s cooperative to revive the industry (Author’s interview, Subject B, June 2019).
The Calico Printers Cooperative was
successful as a platform designed to encourage
chhipas

to

work

together.

Through

the

Cooperative, chhipas bought raw materials and
presented their fabrics in a communal showroom
(Author’s Interview, Subject B, June 2019). In

Figure 75-76: Calico Cooperative showroom (below) and
signage (above)

1956, the Maharaja built a six-acre shared facility
on the banks of the river for washing, dyeing and
sun bleaching fabric. Furthermore, printers were
able to take large orders through the Cooperative
and divide the work among several artisans.
Membership was contingent on a fee and eventually, most chhipas in town joined voluntarily
(Author’s Interview, Subject B, June 2019 The Cooperative allowed for the development of
capital-intensive facilities and equipment, a forum to expand marketing strategies, and through
collective partnerships promoted sharing of technical skills and know-how. Remnants of the Calico
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Printers Cooperative society, including the communal showroom, survives today as a form of
institutionalized social organization based on membership.
The Independence movement in India and institutional developments undertaken by the
royal family, the Government of India and the Government of Rajasthan sought to bolster India’s
textile industry and ensure its competitive ability amid growing international trade. This historical
period saw increased state actions directed to support handicraft production.
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Technological Modernization
By the 1950s, printers in Sanganer faced a “drastic decline in demand for their textiles,”
(Dhall 2010), and the industry was suffering tremendously. The Calico Printers Cooperative served
as an institutional change to the printing cluster at Sanganer. The introduction of this
institutionalized form of organization both led to and benefitted from increased international
demand, and new methods of printing that increased production capacity, while simultaneously
increasing pollution.

Increasing Demand
Following Indian Independence, the aesthetic preferences of India’s domestic textile
consumers changed. Perhaps as a result of “fast expanding public publicity medias like cinemas
and magazines, the rural population also slowly started disregaurding their own traditional-socially
accepted products and patronizing the newly introduced man-made fibre products,” (Rangotri,
n.d.). Liberalizing trade networks meant an influx of cheaply produced synthetic fabrics such as
polyester, as well as new “western attire,”(Ronald, 2012)
Two forces worked to alter the domestic market for Indian-produced textiles: lower prices
for inferior goods produced internationally and changing social norms which weakened the linkage
between social status and garments. While domestic consumption of the block printed garments
kept the industry afloat amidst competition from British goods during the time of the East India
Company, the price incentive to purchase goods from places like China ate away the domestic
market for Sanganeri goods.
Concurrent with the decline in domestic consumption of hand block printed fabrics was a
pique in international demand. Western counter-culture and hippie movements were key to the
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revitalization of demand for hand block printed fabrics in the late 1960s, as part of the “hippie
trail,” (Yee, 2011). The ethnic patterns, color and designs of block printed fabrics attracted hippie
consumers (Crang, Dwyer, & Jackson, 2004) for whom Indian textiles represented a romanticized,
“uncontaminated, poor, simple, and thus to a certain extent, happier world, or one at least closer
to nature,” (Palmer, 2018, p. 161). The international appeal of block printed fabrics and the
technical changes made by the printers ushered in a revival of block printing.

Figure 78: Photograph taken c. 1984. Women in brightly
dyed nylon adhanis, synthetic polyester ghaggras. The male
remains in traditional cotton while the women wear modern
synthetic materials to meet the properties of established caste
dress. Photograph from the family album of Kiyar Ram Raika
(Ronald, 2012)

Figure 77: Anokhi Garments Printed with Traditional Motifs In
Contemporary Layouts, Early 1970s (Ronald, 2012; Anokhi Museum of Hand
Printing)

In Sanganer, the benefits of increased international consumption outweighed the loss of the
domestic market. One printer, who moved to Sanganer in 1954 reflects on the 1960s as a time
“when there was a worldwide demand for our products,” (Pramod Kumar K. G., Ronald, Dunning,
Kasliwal, & Anokhi Museum of Hand Printing., 2010). During much of the 20th century, Sanganeri
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hand block printers met the challenge of declining domestic consumption by orienting their
operations towards export markets.

New Methods
The rapid increase in international demand, paired with newly lowered trade barriers
presented printers with a unique opportunity to showcase their art form and expand their
commercial production. However, to meet this demand and ensure the longevity of the industry
when faced with international competitors, the industry “required commercial viability to make it
attractive for a market increasingly driven and inundated by mill-made fabrics,” (“An Art City
Turning into a Ghost Town,” 1993).
In this sense, commercial viability required meeting the design specifications, quality
assurances and product standardization established by the international buyer. For an art form built
on principles of handcraftsmanship, the level of perfection required by the buyers was achievable
for only the most skilled carvers, dyers and printers. The traditional craftsmen produced pieces
with minor imperfections in the outlining, coloring, or finish of the product. Furthermore, the
printers were most experienced working with black, red, yellow and indigo natural dyes 5 ,
producing floral motifs such as the booti and buta. During this time, there was “very little
innovation either in the production process or within the range of products,” (Pramod Kumar K.
G. et al., 2010). Furthermore, the global export markets introduced new challenges related to
dispersed production including high information costs, communication over great distances, and
the need to enforce quality and standardization across products (Pramod Kumar K. G. et al., 2010).

5 The Arhsatta of Sanganer (historical trading documents) mentions that dyers bought indigo from areas like Bayana
in Rajasthan’s Bharatpur district from the traders. Indigo was cultivated in the Sanganer town for three years (Farhat,
2016; Jibraeil, 2018).
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To attract international buyers, printers introduced a range of new products and color
pallets that would appeal to international consumers. To produce the vibrant colors and modern
designs uniformly across large production runs, the hand block printers altered their techniques.
Two critical adaptive technological changes were introduced into the production process; the use

Figure 79: "Indian" design of elephants, geared towards
international buyer

Figure 80: Brightly colored fabric to meet taste of
international buyer

of synthetic dyes and screen-printing. As a result, the hand block printing industry of Sanganer
boomed once again.

Synthetic Dyes
Increased international demand, paired with
technical changes to the block printing process that made
it more efficient, productive, and profitable. The use of
natural dyes is a time-consuming process with limitations
on reproducibility, an important factor for the export
market. The process of perfecting a dye recipe or printing

Figure 81: Natural dyes

technique required extensive and costly experimentation.
Consequently, printers held their family’ recipes as
closely guarded secrets- typically sharing them only with
their sons or daughters-in-law, and often not even their

Figure 82: Natural and synthetic dyes in dye shop
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daughters (Roy, 1996, p. 15). Reliable and consistent dye work was possible for only the most
skilled craftsmen. Furthermore, the process of extracting natural dyes is laborious and timeconsuming, as only a “small amount of the dye can be obtained by processing a large amount of
the animal or vegetable matter. Hence they were invariably expensive,” (Joshi & George, n.d.). To
meet the growing demands of mass production, printers gave up the natural dyeing technique and
switched to using synthetic dye. According to one printer, there are only 3-5 units that still use
natural methods, which they continue because of tradition, rather than market feasibility (Author’s
Interview, Subject B. June 2019). The qualities and process of using natural dyes for mass
production of textiles, leading printers and dyers to take up synthetic dyes.
Throughout the latter half of the 19th century, companies
began synthesizing chemical dyes, which allowed for their
widespread use by dyers and printers around the world by the
middle of the 20th century. The switch to use of synthetic dyes
began with the development of synthetic organic chemistry.
William Perkin, considered the founder of synthetic dyestuffs,
created the first dye, Mauvine, in 1865. In 1858, Griess created
Figure 83: Chemical pigment

the first azodye and was followed by Bismark Brown in 1865.
The mordant dye called alizarin was first prepared by Graebe and
Libermann in 1868 (Chatwal, 2009, p. 11). Synthetic dyes first
used in India in the 19th century gradually supplanted the use of
natural dyes since the 1940s (Author’s Interview, Subject B. June

Figure 84: Chemical dye mixtures

2019). In 1950, India began importing synthetic alizarin from
Germany (Author’s Interview, Subject B. June 2019.
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Expanded use of synthetic dyes is attributed to “their superiority in the speed of dyeing or
printing and the fastness of colours,” (Mirdha, 1989). Chemical printing produces a wider, brighter,
more vibrant color pallet and a quicker printing process. Achieving standardized and reproducible
colors became accessible to artisans without extensive experience. The ease of use of synthetic
dyes has driven many printers to switch to synthetic dyes. Only three to five units in Sanganer
today still use natural methods, which they continue because of tradition, not market feasibility
(Author’s Interview, Subject B. June 2019). Today, most printers in Sanganer have switched to
using synthetic dyes and largely abandoned use of natural dyes.
The most common groups of synthetic dyes used in Sanganer are Naphthol, Rapid Azo
Dyes, and Indigo-Sol. Azo dyes are the largest group of all synthetic colorants and were originally
patented in 1911 (Evans & Stapleton, 1978). Azo dyes were widely used for many applications
because they were low cost and have good solubility (Dien, 1978). The dyes were originally used
for dyeing cotton fabrics, but by the 1920s had been adapted for use as printing pigments, when
combined with a synthetic mordant called a “binder,” (Chatwal, 2009). Indigo Sol is a form of
synthetic indigo from a group of dyes called Soluble Vat dyes. The dyes are mixed with Arabic
gum and then processed in an acid bath to adhere the color (Author’s Interview, Subject A, June
2019).

Figure 86: Fabric printed with chemical dyes before
(left) and after processing (right)
Figure 85: Nitrate processing, harsh orange fumes produced from chemical
reaction
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The synthetic chemicals used for textile
production can be classified into two groups,
temporary and permanent chemicals. Temporary
chemicals serve a purpose in a specific stage of
textile production and then are removed. Examples
include products used for sourcing, bleaching, and
Figure 87: Chemical dye containers

post-treatment finishing of the fabric. These
chemicals are required to prepare fabric, standardize dyes across the fabric and obtain the optimum
end color (Pramod Kumar K. G. et al., 2010). When removed, these substances comprise the textile
effluent that is discarded by producers. The second group of chemicals is used to bind color to the
fabric. Examples include fabric softeners, binders and fixers and synthetic pigments. Even when
washed, these compounds remain a part of the fabric.
The properties of dyes vary based on their molecular structure are valued for their ability
to bind to natural fibers. While the synthetic structure of chemical dyes makes them more stable
and consistent it also makes them difficult to biodegrade and highly toxic (Shenai, 2001). A study
undertaken by the Ecological and Toxicological Association of the Dyestuff Manufacturing
Industry found that 90% of over 4000 dyes tested were highly toxic (Rathoure & Dhatwalia, 2015),
with azo dyes being the most toxic (Nadiger, 2001; Shore, 1996). Hatch reviewed the
dermatological problems caused by textiles, dyes
and other chemicals used in the textile industry and
found that 31 dyes cause allergic contact dermatitis
(Hatch, 1984). Reactive azo dyes have been shown
to contain metals such as chromium, which can be
Figure 88: Solid waste, chemical dye containers
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carcinogenic (Rathoure & Dhatwalia, 2015). Human
exposures to industrial waste can lead to health effects
including headaches, nausea and skin irritations
(Goldman, Paigen, Magnant, & Highland, 1985;
Griffifth, Duncan, Riggan, & Pellom, 1989; Morikawa,
Shiomi, Ishihara, & Matsuura, 1997; Rathoure &

Figure 89: Untreated wastewater in drain

Dhatwalia, 2015; Shinka T. et al., 1991). The chemicals
found in synthetic dyes have been shown to cause
significant health impacts for wearers and textile
producers.6
In addition to the health and medical toxicity
generated from these chemicals, the issue of water
solubility

generates

significant

environmental

Figure 90: Open drainage of water near river

concerns. Most dyes are not water-soluble, and are
difficult to degrade, even in a water treatment plant
(Mathur, Bhatnagar, Nagar, & Bijarnia, 2005). Dye
compounds in aquatic environments reflect sunlight
which reduces light penetration, which can hinder the
photosynthetic activity of aquatic life. Dyes containing
heavy metals and chlorides can be toxic if absorbed by

Figure 91: Solid waste pollution in river

aquatic life. Furthermore, many dyes have been

6 Naphthol azo dyes have elicited widespread international concern regarding their toxicity, leading many countries
to ban their use. In September 1994, the German Government banned the use of azo dyes and the trade of products
that are produced with azo dyes.
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reported to cause mutagenesis and carcinogenesis (Bahorsky, 1998; Christie, 2007; Desai, 1992;
Gübitz, 2005; Guivarch & Oturan, 2004; Rossbach & Fischer, 2000; Steingruber & H, 2004;
Upadhyay, 2002). Textile effluent contains compounds and metals that negatively impact the
environment into which it is discharged.
In Sanganer specifically, untreated textile effluent has been shown to contaminate surface
and groundwater, cause adverse effects on surrounding flora and fauna, and negatively impact the
health of both textile workers and residents of the surrounding town. Approximately 10,00015,000 kiloliters of textile effluent are discharged per day (Khan, 2014; Sharma & Sikha, 2015).
Wastewater discharged into Amani Sha Ka Nallah has caused the most prominent ecological and
toxicological issues (Mathur et al., 2005; Rathoure & Dhatwalia, 2015). There are high
concentrations of heavy metals including copper, cadmium, zinc, lead, and nickel in the area, at
levels higher than permissible (Khan, T.I., Jain, 1995; Mathur et al., 2005). These compounds are
highly mutagenetic, meaning that it causes mutations in other genetic forms (Mathur et al., 2005).
Textile workers have reported eczema, contact dermatitis, asthma, chronic bronchitis, tuberculosis,
bladder cancer and irritation of the eyes (Mathur et al., 2005; Mathur, Bhatnagar, & Sharma, 2249;
Usha, 1989). The textile effluent discharged in the waterways surrounding Sanganer negatively
impacts the health of both human and ecological ecosystems.

Switch to Screen-printing
Screen-printing was first patented in 1907 by Samuel Simon of Manchester. It became
industrially significant in Europe in 1926 and appeared in India ten years later (Joshi, n.d.-b).
Rather than repeatedly stamping the fabric with carved blocks, designs are etched into coated
screens, and paint is dragged over the design using a squeegee. Screen-printing is much less labor-
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intensive, and the “printer can be an ordinary man. No skill is required,” (Joshi, n.d.-b). This
translates into increased employment opportunities for low-skill workers. While a block printing
unit has an average of 2-30 members, a screen-printing unit ranges from 10-50 employees (Joshi,
n.d.-b). As a result, the output of screen-printers is nearly 20 times that of small scale block printers
(Joshi, n.d.-a). The introduction of the screen-printing process “has almost dealt a death blow to
the traditional chhipa industry because it could cater to a selective society or a limited demand
very easily and much more cheaply than the existing hand printers industry,” (Rangotri, n.d.).
The ease of use, high productivity, and lower costs of synthetic dyes and screen-printing
led to its widespread adoption within the cluster at Sanganer. A survey by the All India Artisans
and Craftworker Association found that hand block printing using natural dyes costs
approximately RS 90 per meter compared to RS 18-50 per meter for use of synthetic dyes, and RS
8 per meter for screen-printing using synthetic dyes costs (AIACA, 2010). Productivity gains from
synthetic dyes are compounded when using screen-printing methods, and incentivized printers to
take up both new methods. Screen-printing was an attractive alternative to hand block printing as
it required less skill and was able to drastically increase production output. Fundamentally, the
screen-printing industry at Sanganer became poised as an industry for mass-production, as opposed
to hand block printing, which remained a cottage industry equipped for small scale production.

Figure 92: Cost comparison
Hand Block Printing, Hand Block Printing,
Natural Dye
Synthetic Dye

Screen-printing,
Synthetic Dye

RS 90/meter

RS 8/meter

RS 18-50/meter
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To the ordinary consumer, differentiation between screen-printing and hand block printing
is extremely difficult, as screen-printed designs are often a perfect imitation of block print designs
(Mathur et al., 2005). For this reason, many printers have switched to screen-printing, but still
market their products as “block printed.”

Figure 93: Screen printed fabric

Figure 94: Similar hand block printed fabric, minor imperfections

The screen-printing industry in Sanganer is significantly larger than block printing, both in
terms of employees and output. A survey by AAICA found that screen-printing “is aimed at the
export market owning to significantly higher productivity than hand block printing and lower
costs.” The screen-printing businesses in Sanganer are largely owned by entrepreneurs from
outside of Sanganer. One chhipa artisan claimed that “not a single skilled printer from Sanganer
is screen-printing,” (“Hand-block printers flay HC panel report,” 2003). Another firm owner stated
that one key difference between employment within block printing firms and screen-printing firms
was that the screen-printers employ much larger amounts of migrant labor (Author’s Interview,
Subject A, June 2019). Block printing is common in other Indian states such as Uttar Pradesh and
West Bengal, but as the printing business declined in those states, printers moved to Rajasthan
where block printing is conducted, resulting in an influx of migrant printers (Emmett, 2015). These
observations suggest that most hand block printers did not immediately switch to screen-printing,
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but rather new migrant and business owners recognized the potential profits of mimicking the hand
block printed aesthetic and established their own workshops in Sanganer.

Figure 95: Comparison between screen printing & block printing
Classification
Producers
Producer Skill
Employment
Speed of
Production
Place-specific
Intellectual
Property
Protection
Consumer
Markets
Water
Consumption
Adaptation to
Pollution Burden

Hand Block Printing
Kuteer udyog, cottage industry
Traditional chhipa printers, rangrez
dyers
High-skill, hereditary/apprenticeship
learning process
2-30 members
Manual, slow process, less output
Dependent on Sanganer’s climate,
water and skilled labor
Qualifies for Geographical Indication
(GI)

Screen-printing
Mass-production industry
New actors (Sindhi traders,
migrant laborers)
Low-skill workers
10-50 employees
Fast method of massproduction, high volume output
Can relocate to any place, based
on water and space availability
Not eligible for preferential
treatment

Cater to upper-elite and design-focused
international & domestic consumer
Small quantity of water

Domestic mass-marketing

Small scale production, low revenue,
difficult to bear burden of pollution fee

High revenue, can bear burden
of pollution fee

20 times more water

Competitive pressures placed on the hand block printers transformed their industry with a
missed opportunity to develop a unique niche preserving traditional methods. Jain and Hada note
that during this period “exclusive items with ethnic designs and ecofriendly natural dyes remained
at a competitive advantage for block printers but block printers instead of exploring and chiseling
their potential for exclusiveness started competing for the low-cost utility products substituting
and compromising their dye, quality and wages,” (R. Jain & Hada, 2012). Block printers could
have utilized their competitive advantage for high-quality, handcrafted artisan products; however,
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they did not differentiate themselves from the mass-produced screen-printed fabrics. In order to
compete, block printers lowered their costs by scaling up their use of synthetic dyes.
Natural factors compounded pressures on the block printers. Local chhipa printers point to
destructive floods in 1981 as the turning point for block printing in Sanganer. Five continuous days
of rain wiped away everything from the banks of the Saraswati River. It took 3 years for businesses
in Sanganer to recover and reenter the market. Meanwhile, screen-printing factories in Surat and
Ahmedabad in Gujarat and Pali, Rajasthan, took over export production. The 1981 floods
happened just as screen-printing was becoming more common and made it possible for new
modern techniques to supplant traditional practices (Author’s Interview, Subject B, June 2019).
By the early 1990s, screen-printing became fully established at Sanganer, and the printers had
established their own association, the Rangai Chappai Association. Economic barriers imposed by
floods, the competitive advantages of screen-printing, and the establishment of screen-printing
firms by new actors were detrimental to the competitive capability of traditional block printers.

New Tools/Techniques
Within the last three decades, the remaining block printers at
Sanganer have altered their utilization of tools to better compete with
screen-printing.

They

switched

from

using

smaller

blocks

(approximately 2x2 inches) to using blocks three to four times their

Figure 96: Small rare blocks
(Vikram Joshi)

original size (about 7x7 inches), to make repeated patterns easier to
align (Author’s Interview, Subject D, June 2019). Today, brass blocks
are also used for particularly intricate designs, but only a few printers
use this technique. Brass blocks are up to four times more costly than
Figure 97: Intricate brass block
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those made of wood, however, the quality of print and the extended life of the block are often cited
by printers who justify this expense. Traditional printing tables called patia were 2 feet wide, 3
feet long and 1 foot high. Today, printers use much larger tables 5 feet wide, 18 feet long and 4
feet high. In workshops in and around Sanganer, women and older printers still prefer the patia
tables, which they use sitting on the ground, whereas younger printers and larger-scale firms use
longer stand-up tables. These adaptations to the craft of hand block printing illustrate attempts
made by block printers to continue their craft and compete with screen-printed and mass-produced
textiles. The new techniques and methods of production, from synthetic dyes and screen-printing
to larger blocks and tables, have fundamentally altered the craft of hand block printing.

New Actors
With the introduction of new printing techniques, so too came new actors. Recognizing the
need for “market viability” and the potential profits to be made connecting the printers to
international markets, a new wave of businesses set up shop in Sanganer. Furthermore, changes to
the printing technique including the use of synthetic dyes, larger blocks and more common motifs
have made printing more accessible to laborers without extensive training. Changes in actors both
in terms of labor and business owners have altered the social network that formerly sustained this
industry.
Jaipur experienced an influx of Hindu Sindhi refugees from Sindh and Punjab following
Partition of India in 1947, and again after the Indo-Pakistani War of 1971 (Bhavnani, 2014; Dhabai,
2018; Dhabhai, 2017; Kumar & Kothari, 2016). The refugees created settlements and formalized
residential colonies, which still bear their name, long after Sindhi’s have been integrated into the
city as a whole. The area around the central bus stand of Jaipur is still called “Sindhi Camp,” and
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a colony called Kanwar Nagar, built on a swamp
north of City Palace, features a temple of Jhulelela,
the deity worshiped by the Sindhis (Dhabhai, 2017).
Most of the Sindhis who arrived in Jaipur engaged in
trade and ran small shops in these areas. The state

Figure 98: Bapu Bazaar, Jaipur City (Jaipur Beat)

provided capital investments to incorporate the
Sindhi traders into the city, by developing formalized
markets such as Bapu Bazaar (Dhabhai, 2017). The
shops in Bapu Bazar today, serve tourists and uppermiddle-class

consumers,

and

have

showroom

designs, lights and air conditioning (Dhabai, 2018;

Figure 99: Reproduced hand block print, Bapu Bazaar
(Jaipur Beat)

Dhabhai, 2017). Shop owners speak in English or Hindi with customers and in a dialect of Sindhi
amongst themselves (Dhabai, 2018). Sindhi migrants sought refuge in Jaipur following the
political and social upheaval of the Indo-Pakistan Wars and Partition, but have since transformed
the geographic and economic landscape of Jaipur through the proliferation of lucrative textile
shops and markets like Bapu Bazaar.
The Sindhi traders in Jaipur formalized markets for textiles but marked a departure from
the handicraft production system of the karkhanas under royal patronage. Sindhi markets cater to
consumers of mass-produced goods and ready-made garments (Dhabai, 2018). The “reproducible
block printed textiles of Bapu Bazaar are popular and reasonably priced, sourced from factories in
the vicinity of Jaipur and even from textile hubs like Surat and Ahmedabad,” (Dhabai, 2018, p.
68). The traditional hand-block printed cottons from Sanganer have “now become articles of niche
consumption, found in the occasional fair or high-range boutiques,” (Dhabai, 2018, p. 68). Sindhi
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traders source material in two ways: by directly owning factories in Sanganer and by partnering
with smaller units who produce exclusively for their business (L. Jain & Kapadia, 1984). Sindhi
shops sell a combination of hand-printed, screen-printed and machine-printed textiles. This
reduced their dependence on the hand-printing sector, and the chhipa printers (L. Jain & Kapadia,
1984). This damaged the communal spirit of the chhipa collective and established a system of
businesses contracting to individual print workshops as well as new factories owned by
entrepreneurs from outside Sanganer.
The late 20th century saw the rise of elite-owned textile houses in Sanganer and throughout
Jaipur, which have risen to international prominence. According to one archive, from 1970 onward,
“export houses with access to newer markets led the rapid development of the craft,” (R. Jain &
Hada, 2012). The most famous example is Anhoki, founded by
Jitendra Pal Singh (better known as John Singh) and his wife
Faith Singh in 1986 (Crang et al., 2004). The company
employs over 800 people, produces more than 100,000 meters
of textiles every month, and makes RS 60 crore annually
(approximately USD $8 million), 1/5 of which comes from
export sales (Gross, 2009). In its early years, Anhoki sold its

Figure 100: Anokhi Museum of Hand
Printing (Anokhi)

products primarily in the UK and only opened its first store in
Jaipur in 1984 (Alexander, n.d.). Today, Anhoki has
established the Anhoki Textile Museum, dedicated to
preserving the art of hand block printing, and educating their
largely western consumer about their products. Other brands
like Soma, founded in 1984, Rangotri, founded in 1990, Soma,

Figure 101: Anokhi Store, Jaipur
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founded in 1984, and Cottons, founded in 2004 have joined the ranks of elite-owned businesses
oriented towards export markets.

Figure 102: Soma Store, Jaipur (Trip Advisor)

Figure 104: Anokhi westernized product offerings (Anohki)

Figure 103: Cottons Store, Jaipur (LBB)

Figure 105: Anokhi designs/colors cater to
international buyers (Anokhi)

The ultimate effect of these new laborers and entrepreneurs meant that chhipa printers now
had to compete with non-chhipa printers and non-chhipa printing firms. It is important to note that
there is not a uni-directional causality for the effects of increased demand, the introduction of new
actors and new techniques. Throughout the 1960s and 1970s, changes in one aspect fueled changes
in the others.
Technological modernization introduces a unique challenge to established clusters. In
Jaipur, international demand has prompted firms to switch to chemical dyes and screen-printing.
Douglas North presents a framework to understand the institutional changes that take place in
response to technological modernization. He argues that within small-scale villages, people are
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very familiar with each other within a dense social network of informal constraints, which keeps
the monetary costs of transacting low. As trade expands and new actors enter trade agreements,
the cost of transacting increases. Social networks begin to break down, as institutional
arrangements are devised to enforce transaction agreements. Transaction costs initially increase as
nascent institutions develop, but over time transaction costs decline (North).
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Modernization and Pollution
Technological modernization in the hand block printed textile industry of Sanganer has led
to increases in productivity and production. The textile industry is one of the most ecologically
harmful industries in the world. Dye-related textile industries have been shown to produce
consistently more toxic byproducts than other industries (McGeorge et. al. 1985). In India alone,
an average of 425 million gallons of textile effluent is produced each day (SwitchAsia, n.d.-b).
Each cubic meter of untreated wastewater can pollute 8 cubic meters of freshwater (SwitchAsia,
n.d.-a). The textile firms at Sanganer discharge vast quantities of toxic, untreated effluent and
wastewater directly into the water system.
The textile industry is extremely water-intensive, and industrial production diverts a
valuable source of drinking water. According to a report by SwitchAsia, approximately 200 liters
of water are required to produce 1 kilogram of textiles (SwitchAsia, n.d.-a). At Sanganer
specifically, the hand block printed textile industry is extremely water-dependent. When natural
dyes are used, they require fresh water to wash and set the colors, one of the chief reasons the
printing industry began in Sanganer. As pollution from the textile producers and surrounding
industries began to seep into the Saraswati river, its mineral content changed, degrading the quality
of natural dye colors, further incentivizing a switch to synthetic dyes, as they are not as dependent
on water quality to produce desired colors.
The loss of consistent water source from the nearby river also forced printers to rely on
water sources provided by the government, either through tankers or piped infrastructure.
Industrial consumption of water in Sanganer has further exacerbated scarce water resources. Due
in part to rapid urbanization, population growth and expansion of city limits, the water
requirements of Jaipur have been increasing over the last century. Previously, Jaipur depended on
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the Ramgarh Dam, which became a non-viable source in the late 1980s, leading to increasing
dependence on groundwater. This has translated to overexploitation of the groundwater aquifer
and a rapidly depleting groundwater table (Radhakrishnan, 2003). In the 1990s, the government of
Rajasthan commissioned the Bisalpur Dam, over 150 kilometers from Jaipur, however, the dam is
highly reliant on precipitation, which in recent years has also been in decline, causing severe
droughts and the need to ration water provision (Roberts, Reiner, & Gray, 2013). Jaipur is a highly
water-scarce city, the effects of which are only exacerbated by the high volume of water
consumption required by the textile industry.
Use of highly toxic dyes, vast quantities of
water consumption and effluent discharge contribute
to a pollution problem that is made worse still by high
volumes of production. While the hand block printed
textile tradition of Sanganer is on the one hand

Figure 106-107: High volume output at export factories

promoted as a traditional craft, changes in production
processes and technological mechanization have
shifted the craft to an industry for the mass production
of large quantities of products. The increased scale of
operation enabled by larger firms and more producers
has intensified consumption of synthetic dyes and
water and in turn the production of toxic byproducts.
The detrimental effects of mass-producing textiles at
scale have exacerbated the pollutant effects of synthetic
Figure 108: Screen-printing and synthetic chemicals

dyes, chemical products and wastewater in Sanganer.
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2003 Lawsuit
In 1999, a Public Interest Litigation (PIL) case was filed with the High Court which listed
grievances related to polluted waterways and poor drainage in Sanganer. According to one printer,
the claim was filed by a farmer concerned about the effects of the textile industry on downstream
cropping (Author’s Interview, Subject B, June 2019).
To investigate the matter, the High Court appointed a 4-member committee comprised of
the Chief Secretary, the Chairman of the State Pollution Control Board, the Environment Secretary
and the Industries Secretary. The committee visited Sanganer, however, many community
members questioned the validity of the trip. Mthali Devi stated, “we do not even know when the
committee came and went,”(“A Silent Protest that Speaks Volumes,” 2003). This led to concern
that Committee members had not visited with a representative population of textile producers at
Sanganer.
The Commission found that excess quantities of domestic water waste were being
discharged into Sanganer’s waterways. Approximately 240 dyeing and printing units were
working in Sanganer, none of which had installed an effluent treatment plant under provisions of
the Water (Prevention and Control of Pollution) Act, 1974.7 Factories were given 45 days to obtain
permission from the Pollution Control Board, signifying that they had installed required effluent
treatment plants. However, 86 units were still operating without the required permission (Anil Dev
Singh, C.J. and M.R. Calla, 2003). The High Court instructed the Rajasthan Industrial

7 The basis for this judgment rests on principles enumerated in the Indian Constitution, in Articles 21, 48-A and 51A. They are as follows: all human beings have the fundamental right to unpolluted environment, pollution-free water
and air; State is obliged to preserve and protect the environment; it is mandatory for the State and its agencies to
conceive, anticipate, prevent and attack the causes of environmental degradations; the industry cannot be permitted to
continue, as a matter of right, in case it creates pollution; the polluter must meet the cost of repairing environment and
ecology and pay reparation to those, who have suffered because of the pollution caused by him; considerations of
economy cannot prevail over concerns for environment and ecology (Anil Dev Singh, C.J. and M.R. Calla, 2003).
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Development Department (RIICO) to establish an industrial area for printing and dyeing within
eight months. The findings of the Commission and the High Court called for the cessation of all
textile production within Sanganer as a result of non-compliance with regulatory frameworks
intended to limit pollution.

Pushback from the local community
The decision taken by the High Court set off rallies and protests amongst local producers
who argued that the relocation of the industry would destroy the livelihoods of the chhipa
producers (Srinivasan, 2008). A group led by Lawyer Manish Bhandari applied to the High Court
to counter the high court’s order (“A Silent Protest that Speaks Volumes,” 2003). One of the chief
concerns of Sanganer’s textile producers was the order to relocate the industry to RIICO’s site at
Chitrauli. The recommendation stemmed from the estimated costs of pollution mitigation at
Sanganer exceeding those of constructing new firms in an industrial zone (Author’s interview,
Subject B, June 2019).
Pushback from printers focused on the fact that relocating would involve a great expense
to entrepreneurs, asignificant reduction in the volume of the industry, loss of revenue to the state,
loss of livelihood and the dislocation of established communities (Author’s Interview, Subject A,
June 2019). Furthermore, the craft of Sanganeri style hand block printing is deeply connected to
the town itself. One artisan commented that the community feared not being able to market block
printed textiles as authentic “Sanganeri prints,” if they left the town (Author’s Interview, Subject
B, June 2019). The worldwide recognition that prevented the industry’s early demise, led to
significant alterations to the production process that now threaten the ability for printers to stay in
the town now famous for their craft.
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Hand block printers called on the state government to recognize the traditional hand block
printers as distinct from the screen-printers in Sanganer. One prominent chhipa printer argued,
“since their turnover and profits are high, the screen-printers can easily relocate to another place
as they can bear the burden of pollution fee and relocation… the block printer’s output is just 30
to 50 metres per day, and we make about Rs. 1500 to Rs. 2500 per day… the additional burden
will increase the cost of output, making this old well-established craft highly priced and noncompetitive in today’s cut-throat world,” (Pal, 2003; Ronald, 2012, p. 280). On August 7, 2003, in
response to the ruling of the high court, the Jaipur Virasat Foundation issued a statement requesting
that “in the case of future policies affecting the craft sector, an effective distinction be drawn
between hand block printing and screen-printing, and between hand dying and mechanized dying,”
(Virasat, 2003).
On September 10, 2003, 500 people gathered for a protest rally at Statue Circle, to call for
such a distinction. The rally was originally scheduled for September 4th, but on that day the screenprinters were holding a rally. Thus, the event was moved to September 10th, to coincide with
Pooranmasi, a holiday for the printers, which ensured maximum participation (Author’s Interview,
Subject A, Juen 2019). While acknowledging the court judgment that pollution needs to be
controlled, “the traditional block-printers of the area [demanded] that they be allowed to practice
their traditional craft livelihood in an area that their families have lived and worked for generations.”
The traditional printers received a nod of support from Rajasthan Chamber of Commerce and
Industry General secretary Dr. KL Jain, who said if the government was keen to develop Sanganeri
dyeing and printing, it should shift screen-printers and not block printers from Sanganer
(Srinivasan, 2008). The social divisions amongst printers at Sanganer, specifically between hand
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block printers and screen-printers, became a rallying call for printers seeking assistance from the
government, and a stay of the decision to relocate all textile production elsewhere.
On April 30, 2009, the High Court revoked the order to stop printing at Sanganer. This
came after a cabinet sub-committee headed by the Education Minister, Ghanshyam Tiwari,
admitted that the state government, “only considered the financial aspect of relocation of the
industry and ignored the issues such as losses of employment and establishment of an effluent
treatment plant,” (“A Fresh Look at Woes of Textile Printing Units,” 2004). On August 10th, 2015,
the High Court was hearing a PIL on pollution in the Dravyawati river and ordered the Rajasthan
State government and newly merged textile industry group, the Sanganer Kapda Rangai Chapai
Association (SKRCA) to address the pollution problem at Sanganer. The Court called for the
construction of a Common Effluent Treatment Plant (CETP) with 25% funding from the state and
50% from the central government (Correspondent, 2019). The Court ordered that a Common
Effluent Treatment Plant be constructed at Sanganer to treat waste from the textile industries that
remained, and that all firms ensure compliance with regulations dictated by the state Pollution
Control Board.
The social divisions introduced by the arrival of new actors – upper-caste businessmen
opening printing units, mass-production for export- and new techniques like screen-printing and
synthetic dyes have contributed to a dire pollution problem recognized by the High Court.
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The Industrial Cluster of Sanganer Today: System Fractured
In Sanganer today, there are an estimated 1,200 families whose livelihood is directly
dependent on the hand block printing (Sharma & Sikha, 2015). In addition to the direct
employment for block printers, the textile cluster at Sanganer generates ancillary employment for
washing, ironing, pressing, quality control, stitching, packing, hand embroidery and
embellishments for approximately 3,000 people (Sharma & Sikha, 2015). Furthermore, the
industry supports the surrounding local economy by generating demand for tea stalls, canteen
owners, transportation, and tourism-related activities (Author’s Interview, Subject A, June 2019).
An estimated 25% of Sanganer’s population is reliant on the textile industry for their livelihoods
(Sharma & Sikha, 2015).
The analysis that follows is intended to document the status of the hand block printing
industry at Sanganer, identify the key differences in work type and access to technologies based
on social group, and highlight the changes to the social nature of production that have occurred in
Sanganer since the advent of synthetic dyes and screen-printing techniques. How does the
segmented nature of production reflect variation in social groups within Sanganer, specifically the
minority groups—Muslims, traditional castes of Chhipa and Khatri printers, and the newcomers
who are elite Sindhis? This thesis does not seek to quantify or describe every social group that
exists within the hand block printing cluster at Sanganer but rather seeks to describe the
differentiated methods and technologies used by these minority groups, in contrast to those of the
community at large. The ultimate purpose of this line of inquiry is to ascertain the potential
impediments to implementing pollution mitigating technologies and to develop an argument as to
why pollution is not a challenge that can be addressed without attention to the social relationships
of production that contribute to its environmental impacts.
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To implement the construction of the common effluent treatment plant (CETP) at
Sanganer, SKRCA partnered with IL&FS, a government consultancy, to carry out a wide-spread
survey of the industry firms. With this information, IL&FS would prepare a Detailed Project
Report (DPR) which would outline the requirements, responsibilities, timeline and costing of the
entire project. The survey results were obtained by this author in June 2019 directly from IL&FS.

Variables of Interest
The data obtained listed a great deal of confidential information about individual subjects.
All confidential information was removed before quantitative analysis, but we do rely on selfreported last names to infer social groups that individuals may belong to. I constructed three binary
variables: Muslim8, Sindhi9 and Traditional Hindu10, that each takes a value for 1 if the individual
falls into that group and 0 if otherwise. These categories are important in the context of Sanganer.
Traditional Hindu block-printers have a long history of participation in the textile industry in
Sanganer. Sindhi traders mostly migrated to the area in the 1990s, to establish workshops to supply
fabrics for their established trading businesses in Jaipur’s textile market, Bapu Bazaar. Muslims in
the area have typically run businesses related to dyeing and handmade paper, which uses materials
that are recycled from the textile industry waste.
The production capacity of firms is a key measure of the scale and revenue capacity of their
operation. The two indicators I use to measure the production output is number and length of tables,

8 Names for the Muslim group are: Khan, Yusuf, Salim, Riyaz, Rashid, Mohammad, Mohammed, Ismail, Iqbal,
Hussain, Iqram, Arif, Ali, Ahmed, Ahdmad, Ahmad, Ahemad, Gaffar, Rangrej,
9 Names for traditional group are: Chhipa, Chipa, Udiwal, Udaiwal, Khatri
10 Names for Sindhi group are: Tahiliani, Tahilania, Tahilani, Shirwani, Notani, Nihalani, Nebhani, Morani, Lalwani,
Karnani, Jejani, Bulchandani, Balni, Balani, Ravjani, Jhalani, Karamchandani, Devnani, Maghnani, Mangtani, Ladani,
Somani, Thawani, Wadhvani, Rupani, Rakhani
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and production output specifically. In the survey, the length of the table is given for single widths
and double widths in meters, and running fabric in meters. To compare across firms, I combined
the table length into one variable, doubling the length for double-width tables.
To investigate the amount and types of capital
investment made by textile producers, I identified various
types of machines used by printers and dyers and their
electrical capacity. The most common form of dyeing
machine is called a jigar. Jigars allow dyers to produce a

Figure 109: Jigar Machine

great deal more fabric in less time, lower the need for manual labor, and produce more consistently
dyed fabric. This was measured by a variable indicating the number of jigars a firm owns.
Another common type of machine in Sanganer is a
rotary printer. These machines are used to mimic the style
and designs of hand block printing through mechanized
screen-printing. Workers load paint into the side of a metal
screen frame, and a mechanical bar with a squeegee drags
Figure 110: Industrial rotary printer

the paint back and forth over the fabric. These machines
can produce fabric in one of three dimensions: single width and single length, double-width and
single length, or single width running fabric. To investigate the combined effect of printing
machines, I created one variable to count the total number of each machine a firm owns.
These methods of production mechanization all rely on a steady supply of electricity. The
government of Rajasthan provides electricity connection to industries and residences in Sanganer.
However, the inconsistent availability of electricity and blackouts are common. To ensure ready
access to electricity, many firm owners invest in a diesel generator to augment their production
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capacity. Larger generators are more expensive but provide more electrical output. In the survey,
the augmented electrical capacity is recorded in a variable called “DGSet Capacity.” The DGSet
capacity is a measure of the electricity generating capacity of a diesel generator. Some firms
reported capacity in horsepower, while others reported it in kilowatts. To convert between these
two measures, I used a formula for electrical currents derived by James Watt, where 1 HP is equal
to 746 Watts. This conversion generated one variable measured in Kilowatts which I was able to
compare across firms.
In Jaipur, the Government of Rajasthan provides firms with access to water, either through
piped infrastructure or tankers. Individual residences and firms often augment this official supply
by drilling their own wells. In the survey, this was measured by four variables, one for water
consumption in kiloliters, and three binary variables which indicate whether water is provided
through pipes, tankers, or a well.
Lastly,

I

investigate

the

pollution

mitigation

technologies possessed by each social group in Sanganer, as
measured by a variable called “ETPCapacity” in the 2015
survey. On-site effluent treatment plants are increasingly
present in textile firms as a mechanism to pretreat wastewater
before it enters the main water system. The 2003 court case
brought this issue to the forefront among firms in Sanganer, and
the High Court ordered that every textile firm install ETPs, as a
prerequisite for delaying evictions of firms. In Sanganer, the
capacity of ETPs ranges from 0 to 500, with the average firm
able to treat 16.91 kiloliters of water.

Figure 111: On-site effluent treatment plant
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Summary Statistics
The differences in work activities, assets and performance of the firms particularly
concerning the adoption of environmental technologies, are described below. Summary statistics
for each variable of interest are given in Table 1:

Table 1: Summary Statistics of Variables of Interest
------------------------------------------------------mean
max
min
sd
-------------------------------------------------------TableLength
154.63
1980.00
0.00
167.51
ProductionTotal

833.31

14000.00

0.00

1202.57

Jigar

1.53

20.00

0.00

3.10

NumberMachines

0.11

5.00

0.00

0.46

GeneratorCapacity

9.61

238.62

0.00

26.05

WaterConsumption

14.50

300.00

0.05

23.39

ETPCapacity

16.91

500.00

0.00

31.42

Well Water

0.69

1.00

0.00

0.46

Piped Water

0.01

1.00

0.00

0.11

Tanker Water

0.31

1.00

0.00

0.46

-------------------------------------------------------N
676
--------------------------------------------------------

At the time of this survey in 2015, there were 676 total firms in operation at Sanganer.
There are still traditional printers working in Sanganer, however, their numbers have diminished
in the past century. Today, 180 firms (26.63%) are owned by traditional printers, Muslims own 30
firms (4.4%), Sindhis own 54 firms (7.99%) and other Hindu groups own 412 firms (60.95%) (see
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Table 2). Of the total firms, there are 538 printing firms (79.59%), 176 dyeing firms (26.04%) and
131 washing firms (19.39%) (see Table 3). It is important to note that several firms report multiple
types of work, so these indicators contain overlap.

Table 2: Frequency of Social Group
---------------------------------------Freq
%
Cum %
---------------------------------------Muslim
30
4.44
4.44
Other

412

60.95

65.38

Sindhi

54

7.99

73.37

Traditional

180

26.63

100.00

Total

676

100.00

----------------------------------------

Table 3: Frequency of Work Type
---------------------------------------------------------------------Printing
Dyeing
Washing
Freq
%
Freq
%
Freq
%
---------------------------------------------------------------------0
138
20.41
500
73.96
545
80.62
1

538

79.59

176

26.04

131

19.38

Total

676

100.00

676

100.00

676

100.00

----------------------------------------------------------------------

Not only do rates of firm ownership vary across social groups, but so too do the types of
work executed within firms. The majority of printing firms are run by other groups, followed by
traditional groups, Sindhis, and lastly Muslims. The dynamics of the dyeing industry, however,
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are nearly reversed. After other groups, Muslims run 15.91% of dyeing firms, followed by
Traditional groups and lastly Sindhis. (See Table 4)

Table 4: Frequency of Work Type By Social Group
-----------------------------------------------------------------------Printing
Freq

Dyeing
%

Freq

Washing
%

Freq

%

-----------------------------------------------------------------------Muslim

7

1.30

28

15.91

4

3.05

Other

311

57.81

134

76.14

85

64.89

Sindhi

49

9.11

6

3.41

12

9.16

Traditional

171

31.78

8

4.55

30

22.90

TTESTS
The difference in means between the control group and the treatment group measures the
effect of being in a treatment group, in this case belonging to a particular social group. The
statistical significance of the difference in means is best estimated using a t-statistic, or a ttest in
Stata (Stock & Watson, 2015, Chapter 3). The difference in means, standard deviation, and
statistical significance for the ttest of the variables of interest and social group are summarized in
Table 5. The ttest is comparing the difference in the mean of each variable of interest for the
minority social group, compared to the variable’s mean for all firms at Sanganer.
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Table 5: Difference of Means (ttest) by Social Group
-----------------------------------------------------------Traditional
Muslim
Sindhi
-----------------------------------------------------------Printing
-0.210***
0.589***
-0.121*
(-6.146)
(8.187)
(-2.124)
Dyeing

0.294***
(8.057)

Washing

-0.704***
(-9.091)

0.162**
(2.615)

0.0370
(1.074)

0.0633
(0.856)

-0.0309
(-0.550)

TableLength

-34.90*
(-2.403)

105.4***
(3.394)

-71.89**
(-3.043)

ProductionTotal

-98.87
(-0.945)
1.345***
(5.073)

252.9
(1.126)
-3.770***
(-6.717)

-375.0*
(-2.204)
1.322**
(3.022)

NumMachines

0.0129
(0.319)

-0.0599
(-0.689)

0.0385
(0.583)

DGSetCapacity

2.724
(1.202)

-16.54***
(-3.426)

5.817
(1.576)

WaterConsumption

7.198***
(3.519)

-19.04***
(-4.417)

4.525
(1.364)

ETPCapacity

7.518**
(2.763)

-24.62***
(-4.248)

-0.117
(-0.0263)

WellWater

0.142***
(3.561)

-0.117
(-1.356)

0.00292
(0.0443)

PipedWater

0.0106
(1.060)

-0.0209
(-0.978)

0.0145
(0.889)

Jigar

TankerWater

-0.0975*
0.181*
-0.0496
(-2.439)
(2.105)
(-0.758)
-----------------------------------------------------------b coefficients; t in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Several observations can be made from this table. The null hypothesis that the mean
variable of interest for a minority group equals the mean variable for all firms, can be rejected
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when the absolute value of the difference in means is large. When this coefficient is negative, it
signifies the mean of the variable is higher for that particular social group than the rest of firms at
Sanganer.
Traditional firms are more likely to be printers and less likely to be dyers. Muslims are
more likely to be dyers and less likely to be printers. Sindhis are more likely to be printers and less
likely to be dyers, but with a lesser degree of confidence. No group was statistically more likely to
be washers.
Muslim firms had smaller total table length than other groups, while Sindhis had the highest
average table length. Sindhis were the only group with a statistically significant difference in
means for production total, which was higher than other groups. Muslims on average had more
jigar machines, while Sindhis and traditional firms on average had fewer jigar machines. The
average number of machines was not statistically significant for any group.
For variables related to water consumption, traditional firms consumed less water, and
Muslims consumed more water on average than other firms. Traditional firms on average had
lower ETP capacity, while Muslims had higher ETP capacity. Traditional firms were more likely
to have tanker water and less likely to have well water. Muslim firms were less likely to have
tanker water.
The results of the difference in means tests indicate that that the statistical averages for
indicators of production type, output, machine usage and water consumption vary across social
groups. These tests show that there are some indicators of technological access and productivity
where individual minority groups differ from the remainder of firms at Sanganer.
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Regression Models
Linear, multivariate regression models help explain the effect of independent social group
variables have on variables of interest (Stock & Watson, 2015, Chapter 4). The slope coefficients
for each social group dichotomous variable represents the change in the dependent variable when
the firm is a member of a particular social group (social group equals 1) (Stock & Watson, 2015,
Chapter 4). The slope coefficients, standard error, p-value and adjusted r squared for the regression
model are given in Table 6:
Table 6: Regression of work type on social group
------------------------------------------------------------(1)
(2)
(3)
Printing
Dyeing
Washing
------------------------------------------------------------Traditional
0.195***
-0.281***
-0.040
(0.034)
(0.035)
(0.035)
Muslim

-0.522***
(0.071)

0.608***
(0.075)

-0.073
(0.075)

Sindhi

0.153**
(0.054)

-0.214***
(0.057)

0.016
(0.057)

_cons

0.755***
0.325***
0.206***
(0.018)
(0.019)
(0.019)
-----------------------------------------------------------R-Squared
0.138
0.191
0.003
N
676
676
676
b coefficients; se in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Several firms in this sample reported multiple work types. For these firms, it is quite
difficult to draw any inference about the correlation between social group of the owner and type
of work conducted, independent of other social groups. To better understand these patterns, a
simple regression of work types on the social group of the owner provides greater insight (see
Table 7). The results suggest that social group explains approximately 13% of the variation in
printing, 19% of variation in dyeing and very little variation in washing. The coefficients on each
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binary variable for social group confirm the previous ttest. Muslims were 52.15% (p=0.000) less
likely to be printers, and 60.81% (p=0.000) more likely to be dyers. Traditional groups were 19.51%
(p=0.000) more likely to be printers, and 28.08%(p=0.000) less likely to be dyers. Sindhis were
15.25%(p=0.005) more likely to be printers and 21.41% (p=0.000) less likely to be dyers. The
effect of social group on washing was not significant for any group. These results indicate that
social group is a strong indicator for printers and dyers, the effect of which was strongest for
Muslim and traditional firms.
Table 7: Regression of machine variables on social group
------------------------------------------------(4)
(5)
(6)
Jigar
NumMachines
DGSetCapacity
------------------------------------------------Traditional
-1.315***
-0.014
-2.423
(0.263)
(0.042)
(2.308)
Muslim

3.274***
(0.556)

0.053
(0.088)

15.384**
(4.884)

Sindhi

-1.544***
(0.425)

-0.040
(0.067)

-5.776
(3.738)

_cons

1.859***
0.114***
10.031***
(0.145)
(0.023)
(1.273)
------------------------------------------------R-Squared
0.106
0.001
0.021
N
676
676
676
b coefficients; se in parentheses
* p<0.05, ** p<0.01, *** p<0.001

The linear regression models in Table 7 investigate the effect of social group on machine
usage and electrical capacity. Traditional and Sindhi firms have approximately 1.4 fewer jigar
machines (p=0.000), whereas Muslim firms have approximately 3 more jigar machines (p=0.000).
Social group explains 10.6% of the variation in jigar ownership. Only the Muslim variable was a
statistically significant predictor of electrical generator capacity, however, social group only
explains 2.1% of the variation in electrical capacity overall. These findings are consistent with
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findings that Muslim firms are more likely to be dyers. However, the higher use of jigars indicates
that many Muslim firms have switched their dyeing techniques to mechanized forms. The average
number of machines were highest for Muslim firms and lowest for Sindhi firms. No group was
statistically more or less likely to own a printing machine than any other. This low number of
printing machines was surprising, given the anecdotal evidence presented by printers that new
firms in Sanganer have become highly mechanized.
To address potential omitted variable bias (Stock & Watson, 2015, Chapter 6) for machine
usage stemming from the work type of firms, the regression models in Table 8 include work types.
Table 8: Regression of machine variables on social group and work type
------------------------------------------------(7)
(8)
(9)
Jigar
NumMachines
DGSetCapacity
------------------------------------------------Traditional
0.175
0.020
0.068
(0.201)
(0.041)
(2.297)
Muslim

-0.096
(0.432)

0.037
(0.089)

13.049**
(4.931)

Sindhi

-0.400
(0.314)

-0.021
(0.064)

-4.294
(3.586)

-1.346***
(0.253)

0.386***
(0.052)

18.847***
(2.889)

Printing
Dyeing

4.379***
(0.237)

0.371***
(0.049)

20.906***
(2.703)

Washing

-0.067
(0.214)

0.119**
(0.044)

7.522**
(2.446)

_cons

1.465***
-0.322***
-12.547***
(0.267)
(0.055)
(3.050)
------------------------------------------------R-Squared
0.526
0.111
0.125
N
676
676
676
b coefficients; se in parentheses
* p<0.05, ** p<0.01, *** p<0.001
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Regression models 7, 8 and 9 improve the overall explanatory power the model as
compared to models 4, 5 and 6. However, including work type removes the statistical significance
of the social group variables for all but Muslim firms and electrical capacity. This indicates that
work type is a stronger predictor of machine usage and that work type and social group are strongly
correlated. Printers have 1.3 fewer jigars, while dyers have 4.4 more jigars (p=0.000). Across
work types, dyers had the greatest generator capacity, followed by printers and lastly washers. This
indicates that Muslim dyeing firms augment their electrical capacity to a greater extent than other
textile producers. The regression model of jigars and the number of machines on the diesel
generator capacity indicates that firms with more printing machines rely heavily on generators for
production. Including work types in the model eliminates some potential omitted variable bias,
however, in all but one case decreases the significance of social group variables. This indicates
that in Sanganer work type is a stronger predictor of machine usage than social group.
Table 9: Regression of water consumption on social group
-------------------------------------------------------------------------(10)
(11)
(12)
(13)
(14)
WaterConsumption ETPCapacity
Well
Piped
Tanker
-------------------------------------------------------------------------Traditional
-6.798**
-6.199*
-0.142***
-0.011
0.096*
(2.073)
(2.766)
(0.041)
(0.010)
(0.041)
Muslim

16.708***
(4.332)

22.840***
(5.854)

0.074
(0.087)

0.016
(0.022)

-0.148
(0.087)

Sindhi

-5.637
(3.316)

-0.575
(4.480)

-0.041
(0.067)

-0.017
(0.017)

0.070
(0.066)

_cons

15.983***
(1.133)

17.593***
(1.525)

0.726***
(0.023)

0.017**
(0.006)

0.282***
(0.023)

-------------------------------------------------------------------------R-Squared
0.046
0.033
0.020
0.004
0.015
N
667
676
676
676
676
b coefficients; se in parentheses
* p<0.05, ** p<0.01, *** p<0.001
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Regression models in tables 8 and 9 analyze the effect of social group on water
consumption, water source and access to effluent treatment plants. In Sanganer, Muslim firms
consume 16.7 KL more water per day (p=0.000), whereas traditional groups consume 6.8 KL less
water today (p=0.01). To support their water consumption needs, firms alter their sources of water.
Traditional firms are less likely to have well water and more likely to have tanker water. No group
is statistically more or less likely to have access to piped water. Lastly, Muslim firms have 22.84
KL more ETP capacity, while traditional firms have 6 KL less ETP capacity. No model explained
more than 4.6% of the variation in variables related to water consumption.

Table 9: Regression of machine variables on work type
-------------------------------------------------------------------------(15)
(16)
(17)
(18)
(19)
WaterConsumption ETPCapacity
Well
Piped
Tanker
-------------------------------------------------------------------------Traditional
0.228
0.221
-0.050
-0.021
0.026
(1.793)
(2.689)
(0.041)
(0.011)
(0.042)
Muslim

3.975
(3.806)

12.273*
(5.774)

-0.100
(0.087)

0.037
(0.023)

0.008
(0.090)

Sindhi

-1.170
(2.766)

3.453
(4.199)

0.020
(0.064)

-0.024
(0.017)

0.021
(0.065)

Printing

-8.293***
(2.302)

4.063
(3.383)

-0.112*
(0.051)

0.013
(0.013)

0.216***
(0.052)

Dyeing

16.411***
(2.110)

23.078***
(3.165)

-0.024
(0.013)

-0.085
(0.049)

-0.011
(0.011)

-0.106*
(0.044)

Washing

21.185***
(1.893)

18.467***
(2.864)

0.218***
(0.048)
0.225***
(0.043)

_cons

12.509***
3.211
0.693***
0.017
0.168**
(2.438)
(3.572)
(0.054)
(0.014)
(0.055)
-------------------------------------------------------------------------R-Squared
0.355
0.175
0.133
0.019
0.080
N
667
676
676
676
676
b coefficients; se in parentheses
* p<0.05, ** p<0.01, *** p<0.001
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To address potential omitted variable bias, regression models in Table 9 include work type.
This increased the overall explanatory of each model, however, it reduced the significance of most
social group variables. Water consumption was highest for washers, followed by dyers and lastly
printers. Printers were less likely to have well water (p=0.05) and more likely to have tanker water
(p=0.001), while dyers and washers were more likely to have well water (p=0.001).
Lastly, pollution mitigation technologies, measured by ETP capacity varies by work type
and social group. Dyers had the greatest ETP capacity followed by washers. In model 7, Muslim
firms had 12 KL additional ETP capacity, which was the only statistically significant social group
coefficient. Field interviews suggest that there was an increased emphasis on installing ETPs
among dyeing and washing firms, which utilize a great deal of water and generate the highest
comparative levels of pollution. Muslim owned firms, dyeing firms and washing firms are more
likely to have higher ETP capacity, which indicates that they are attempting to mitigate the effects
of increased water consumption and pollution load on the water system. Whether this was a choice
taken by the firms recognizing the need to account for their pollution or a decision taken to appease
the Rajasthan Pollution Control Board is not discernable from this survey data. Including the
variable for work type again increased the explanatory power of the model but decreased the
significance of the social group variables.
The final group of variables relates to overall firm productivity, presented in Table 10.
Model 20 investigates the effect of social group alone, model 21 includes work type, model 23
includes table length and machine use and explains 19.9% of variation in productivity, and model
24 includes water consumption variables which explains 26.6% of variation in productivity.
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Table 10: Regression of Productivity
------------------------------------------------------------------------(20)
(21)
(22)
(23)
Production
Production
Production
Production
------------------------------------------------------------------------Traditional
131.865
183.967
176.119
209.574*
(107.099)
(108.341)
(101.813)
(99.871)
Muslim

-182.328
(226.679)

-169.442
(232.607)

-355.051
(220.218)

-386.967
(214.710)

Sindhi

404.339*
(173.483)

429.337*
(169.174)

476.863**
(159.753)

449.883**
(154.811)

Printing

871.631***
(136.277)

456.012**
(154.959)

605.014***
(159.928)

Dyeing

756.197***
(127.520)

356.750*
(148.578)

304.501*
(145.325)

Washing

248.684*
(115.393)

94.617
(111.583)

-311.065*
(121.068)

0.339
(0.294)

0.058
(0.288)

5.438
(21.140)

-55.237*
(22.037)

279.644*
(121.659)

270.422*
(118.213)

TableLength
Jigar

NumMachines

DGSetCapacity

12.866***
(2.280)

9.952***
(2.259)

WaterConsumption

15.151***
(2.770)

ETPCapacity

3.580*
(1.819)

WellWater

345.382
(206.504)

PipedWater

55.161
(384.861)

TankerWater

199.428
(199.811)

_cons

773.995***

-181.214

74.935

-367.650
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(59.056)
(143.895)
(144.824)
(248.397)
-------------------------------------------------------------------------R-Squared
0.011
0.086
0.199
0.266
N
676
676
676
667
b coefficients; se in parentheses
* p<0.05, ** p<0.01, *** p<0.001

In all models, Sindhis produce approximately 400 meters of additional fabric. Production
was lowest for Muslim firms but was not statistically significant. In model 23, traditional firms
produce 209.6 meters additional fabric (p=0.01). The high average production by traditional
groups contradicted observations from interviews, where most chhipa printers suggested their
production was lower than the newcomer groups. Average production was highest for printing
groups, followed by dyeing groups and lastly washing groups. For each additional machine a firm
has, output increases by approximately 270 meters. Use of a generator to augment electrical
capacity increases production. Finally, increasing water consumption by 1 KL per day increases
output by 15.2 meters, however, the direction of causality between increased water consumption
and productivity cannot be assumed from this model. The models in Table 10 suggest that social
group alone is not a sufficient predictor of production output, but that mechanized production
increases firm output overall.

Effect of Segmented Production on Social Networks
This statistical analysis presents evidence that Sanganer’s textile industry is segmented
along social lines, and by type of work. The regression models for social group alone had less
overall explanatory power than models that include work type. This indicates that while social
divisions exist, differentiation technological access, water consumption and productivity are more
dependent on work type than social group. One potential explanation for this discrepancy between
statistical analysis and field observations is that work type and social group are strongly correlated.
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More than 60% of firms in Sanganer today are not run by the minority groups in question. The
ttests indicate that differences in access to mechanized production, water consumption and overall
productivity are significant across minority groups. However, the regression models suggest that
social group alone is not a significant predictor of differences across all firms in Sanganer.
Sanganer’s artisans today struggle to keep pace with the production output and
technological access of firms run by outside entrepreneurs. Decreased demand for more expensive,
artisan-quality products made with natural dyes prompted printers and dyers to take up mechanized
printing and use of chemical dyes. This fundamentally altered the products of chhipa printers and
rangrez dyers in favor of mass-produced textiles. One printer fears that traditional hand block
printing at Sanganer is a dyeing craft (Author’s Interview, Subject B, June 2019). In 2010,
Sanganeri hand block prints received protected, Geographical Indication (GI) status by the
Government of India. Similar to a trademark, GI certification grants exclusive branding of textiles
produced in Sanganer as “Sanganeri Hand Block Prints,” (India, 1999). Protection was intended
to preserve the chhipa-led craft with traditional motifs and natural dyes against imitation in other
parts of the country. However, GI certification has also "encouraged the “proliferation of screenprinted and chemical coloured mimics from other workshops within Sanganer,” (Ronald, 2012, p.
288). Attempting to protect Sanganeri prints has incited further competition for small firms, further
marginalizing the original chhipa printers.
These fears have led many traditional artisans, both printers and dyers, to turn away from
the industry, resulting in a shortage of skilled labor. The decreased prestige of the craft has led
younger generations of chhipa craftspeople to abandon the trade altogether. One printer notes,
“everyone wants to go [to school] for services and multinational corporations, no one wants to go
for crafts,” (Author’s Interview, Subject B, June 2019). Today, the traditional craft is seen as
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“lower status,” and thus a less desirable profession, especially as a result of the stigma of the
industry as highly polluting (Author’s Interview, Subject A, June 2019). Attempts to incorporate
new methods of production in order to meet market demand is undermines the essence of
traditional hand block printing.
Most importantly, the hand block printing industry today is characterized by high levels of
mistrust and low levels of cooperation, even among chhipa printers. Printers are extremely
protective over their intellectual property and fearful that others will steal their traditional designs
(Author’s Interview, Subject D, June 2019). This happened with the screen-printers, who started
replicating the traditional motifs of block printing and sold their products at a fraction of the cost.
When asked if traditional groups could work together to preserve their craft through education
initiatives, one printer stated that it was “difficult for him to educate the community on issues like
natural dye use because they are from the same community,” (Author’s Interview, Subject B, June
2019). Faced with declining demand for their traditional craft, chhipa printers have worked to
introduced new production methods, however, they have been unable to compete with outside
entrepreneurs. This led to growing mistrust amongst traditional groups, which has hindered
cooperative efforts to preserve their craft.
This quantitative study does have several limitations. There are a variety of omitted
variables such as geographic location within Sanganer, customer networks, whether the firm
produces for export or domestic consumption, total firm revenue, number of employees and the
heterogeneity in the range of products that are likely important indicators of market segmentation
and overall productivity. This information was not reported in the 2015 survey and ancillary data
of these indicators for individual firms is nearly impossible to access. While these variables are
beyond the scope of this paper, they provide an important path to future research endeavors.
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This analysis shows that textile production within Sanganer is a highly specialized,
segmented system of production. Division of labor exists along lines of social divisions which
affects the work that each firm does, the tools that they use and their production capacity. Firms
are responsible for not only varying types of work but also contributions to pollution.
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COTEX and The Scheme for Integrated Textile Parks
The uncertain future of block printing in Sanganer led a group of wealthy exporters, under
the name Consortium of Textile Exporters (COTEX) to form an organized group. COTEX
originally met informally to share contacts, discuss new technologies and collaborate on
exhibitions for design showcases around the world. There was initial pushback to the idea from
within the group, because most firms fundamentally produced the same product, making them
competitors. However, COTEX members saw the benefits of information sharing and collective
marketing potential of formal collaboration.
The Scheme for Integrated Textile Parks (SITP) was introduced in 2005 by the Government
of India and the Ministry of Textiles as a means to increase the international competitiveness of
India’s textile producers. The objective of the SITP was to target “locations with high growth
potential,” and “provide subsidy for setting of textile parks with world-class, state-of-the-art
infrastructure in textile hubs across the country,”(India & Textiles, n.d.). The goals of the SITP
include increasing investment, generating employment opportunities and exports in the textile
sector.
The framework for the SITP is based on the body of knowledge regarding private-public
partnerships (PPPs) and clusters of industrial firms. A World Bank Report on the SITP states, “the
theory of industrial parks is seductive. It holds that governments must provide public goods,
particularly infrastructure, for industrial firms to be competitive,”(Saleman & Jordan, 2015). The
aim is that co-located firms will generate agglomeration economies and positive spillover effects
on neighboring firms. Clusters can provide small and medium enterprises access to “ready-to-use
industrial facilities, reliable utilities, good transport infrastructure, [and] training,” (LopezAcevedo & Robertson, 2016). Spillover effects include knowledge and technology sharing,
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specialization and division of labor across firms, development of skilled labor forces, and the
development of markets around the park (Sonobe & Otsuka, 2007). In practice, “at their best,
[industrial parks] align infrastructure provision and agglomeration economies to jolt industrial
growth. More often, they generate negative spillovers, provide handouts, sit empty, or simply do
not get built,” (Saleman & Jordan, 2015). The Scheme for Integrated Textile Parks aims to align
public and private sector incentives and utilize their comparative strengths in order to construct
parks.
In 2003, environmental concern stemming from the High
Court order gave the exporters the idea of creating an “ecofriendly exclusive park for hand block printers,” (Author’s
Interview, Subject B, June 2019). COTEX members had been
working with the United Nations Industrial Development
Organization (UNIDO), and approached IL&FS, a consultancy
firm, to prepare the project proposal for a new textile park.
IL&FS was chosen because they had connections to members of

Figure 112: Jaipur Bloc sign, RIICO
industrial zone

the government, as they employ many former government
bureaucrats (Author’s Interview, Subject A, June 2019). The consulting firm prepared a Detailed
Project Report (DPR) which outlined the proposed facilities in the park and the necessary technical,
institutional and financial structures for efficient implementation. Project funds were raised from
the State and Central Government as well as contributions from member firms (Author’s Interview,
Subject A, June 2019).
In 2006, COTEX approached the Central government and presented their idea for a new
textile park, called Jaipur Bloc. By 2009, COTEX had received necessary approvals and regulatory
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clearances and began construction of the park,
approximately 30 kilometers from Sanganer.
Throughout the process of constructing the park, the
most difficult obstacles were land acquisition,
environmental clearances, water availability, and
water conservation (Author’s Interview, Subject A,

Figure 113: Factories at Jaipur Bloc

June 2019). The park was officially inaugurated in 2013, with 20 firms operating in newly
constructed factories. According to local chhipa printers, Jaipur Bloc is a group of upper label
industrialists rather than traditional artisan printers (Author’s Interview, Subject B, June 2019).
The move to the textile park was unfeasible for small-scale printers who were unable to buy land
at high prices stipulated by the Government of Rajasthan Industrial Development Corporation
(RIICO). Furthermore, water at Jaipur Bloc is scarce, which deterred printers from moving
(Author’s Interview, Subject B, June 2019).
One prominent component of the textile park is a Common Effluent Treatment Plant that
recycles 90% of wastewater produced from all firms in the park. One after it opened, Jaipur Block
was awarded by the Government of India and the EU for being the most “eco-friendly” textile park
in India.

Figure 114-115: Common Effluent Treatment Plant, Jaipur Bloc
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The 18 firms in Jaipur Bloc today are all vertically integrated—with all stages of the
production process from block carving, dyeing, printing, washing and garmenting all carried out
in-house. In this way, firms within Jaipur Bloc represent a departure from the traditional jobspecialization of the hand block printers. The World Bank’s review of the SITP argued that the
Scheme favors homogenous firms because member units can use government funding to purchase
common factory equipment. In practice, the majority of firms at Jaipur Bloc produce hand block
printed fabrics, however, two firms conduct rotary printing, high-volume dyeing and screenprinting. According to the park manager, the rotary-printing firms were essential to the creation of
the park because they consume vast quantities of water, as opposed to block printing firms that use
very little water (Author’s Interview, Subject A, June 2019). The inclusion of the highly
mechanized firms meant that the park as a whole could request funding from government bodies
to fund construction of the CETP. The Jaipur Bloc textile park is a collection of fairly homogenous,
vertically integrated firms, except for the two machine printing units.
Today, there are 18 units in Jaipur Bloc, 11 of which are export-oriented while 7 produce
for domestic markets (Author’s Interview, Subject A, June 2019). The park is primarily exportoriented because of consumer expectations and credit availability. Credit markets are more stable
when dealing with international buyers, with easy access to credit. If production were oriented
towards domestic buyers, firms would likely need to extend credit to buyers than exert effort to
collect it. Furthermore, international consumers are more clear about upfront expectations, and
anecdotally are more likely to abide by minimum credit orders and agreed-upon prices and
products (Author’s Interview, Subject A, June 2019). Hiring employees to track granted credit
infringes on the firm’s ability to hire “creatives” who work on the design of new products. Today,
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Jaipur Bloc firms pride themselves on their innovative techniques and design-intensive products
that cater to the desires of export markets.
Jaipur Bloc represents a new, highly institutionalized form of industrial cluster established
through the Government of India’s Scheme for Integrated Textile Park. Contractual agreements
are necessary to join and maintain the park, but firms within the park benefit from cooperation
which has allowed the group to jointly participate in trade shows, attract new buyers, innovate on
their techniques, and fund the common effluent treatment plant which is essential to controlling
pollution. North argues that as social institutions break down, the cost of transactions between
firms will be high, but as new institutional forms of cooperation take their place, the cost of
transactions decrease (North, 1991). Jaipur Bloc is a prime example of how institutionalized
industrial clusters can function to increase productivity and implement large-scale solutions to
problems like pollution which require collective action.
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Conclusion
The textile industry at Sanganer today is not a homogenous group of producers, but rather
has become three differentiated systems of production—the traditional chhipa printers, the new
screen-printers and entrepreneurs, and the elite upper-caste exporters at Jaipur Bloc. The principles
of “cluster theory” argue that firms will concentrate in geographic proximity to benefit from
agglomeration economies, economies of scale for production, complementary industry linkages,
information sharing and specialized pools of labor. In accordance with North’s theory on
institutions, these benefits of agglomeration were realized in the original chhapkhana under royal
patronage, and also at the new formalized textile park.
In response to changing international and domestic demand and new market opportunities,
producers adopted new technologies and methods of production. The social divisions amongst
traditional producers and new actors injected friction into the embedded social and economic
system developed under royal patronage. The ruptured social network has deteriorated the
cooperative norms of the original chhapkhana and prevented traditional printers from working
together to preserve their craft. Thus, technological modernization in textile production throughout
the latter half of the 20th century must be understood within the social context of the industry.
Screen-printing, synthetic dyes, and new entrepreneurs fundamentally altered the social
system of production and the traditional hand block printing craft itself. These methods have also
contributed significantly to pollution of Sanganer’s waterways, and the health of its residents.
Firms that use more chemicals, screen-print, and produce more output produce higher levels of
toxic textile effluent. However, the implementation of pollution-mitigating technologies like
effluent treatment plants also vary across social groups and work type. The problem of pollution
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at Sanganer has engendered both a legal and emotional response related to who is responsible for
causing pollution, and for cleaning it up.
Large-scale problems like pollution fundamentally require community buy-in to address.
Pollution, and pollution mitigation, are both firmly situated within a system of production driven
by social relations, norms and customs and high levels of mistrust. The formalized textile park,
however, is evidence that new organizational forms can overcome mistrust amongst actors. This
is not to say that social constraints need to be replaced by contractual ones, but rather that producers
must look to identify potential areas for cooperation to rebuild the trust that has been lost.
Therefore, addressing pollution in Sanganer is not a challenge of technical capability, such as
constructing effluent treatment plants, but rather a challenge that must address and adapt to the
prevailing social context.
Indian textiles have long held a leading role in trade, commerce and economic development
within India and around the world. In today’s increasingly globalized markets, it is easier to
consume goods produced around the world. However, patterns of international consumption are
often reduced to trade statistics, rather than the positive and negative externalities imparted on all
local communities of producers. Livelihoods improve with increased income; however, producers
are forced to bear the brunt of environmental degradation and social discord. Conscious
consumerism and sustainable development require a thorough understanding of where our
products come from, how they are made and the consequences they engender.
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