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Abstract
How did the European industrialists influence the nature and form of the course in sugar chemistry and technology, as well 
as its standard and form of training at Harcourt Butler Technological Institute, Kanpur? This course led to the Imperial 
Institute of Sugar Technology's establishment (renamed National Sugar Institute after independence) in 1937 at Kanpur. 
The overwhelming presence of Europeans in the sugar industry until the 1920s gave European industrialists an influential 
role in deciding policy for technical education in colonial India. Although the sugar industry became a prominent political 
arena for Indian industrialists after the tariff protection of 1932, technical education for industrialization was not a serious 
concern for industrialists. The paper examines the process of initiating advanced courses for sugar chemists and technologists 
at HBTI by the second decade of the twentieth century. Proceedings of the Department of Industries of the Government of 
India and the United Provinces and official reports are analyzed to understand the political and social underpinning of the 
process of setting up a sugar technology course at HBTI, which subsequently emerged as an independent institute for sugar 
technology named as Imperial Institute of Sugar Technology Kanpur.

Keywords  European industrialist · Technical education · Sugar chemistry and technology · Colonial India · Harcourt 
Butler Technological Institute, Kanpur · National Sugar Institute

1  Introduction

Scientific experiments in plant breeding improved the variety 
of sugarcane; simultaneously, technological development 
in the production of white sugar firmly established the 
sugar industry on modern lines. The development of the 
modern sugar industry in Southeast Asia owes its inception 
to colonialism. The colonization of Java, Taiwan, and the 
Philippines by their respective colonizers, Denmark, Japan, 
and America, had transformed the traditional sugar industry 
into a modern one (Galloway, 2005). Economic botany was 
particularly significant for the application of science in 
breeding new sugarcane varieties. This played an important 
role in modernizing agriculture in Southeast Asia.

The gradual improvement in the methods of cultiva-
tion and technological advancement in the process of sugar 
extraction from beet or sugarcane and government assis-
tance to mill owners by compelling or inducing cultivators 
to produce cane in consolidated blocks marked the growth 
of the sugar industry in Southeast Asia, from where India 
had started importing sugar by the late nineteenth century 
(Kiyokawa & Ohno, 1995).

However, the modernization of the sugar industry in colo-
nial India was not initiated until the early decades of the 
twentieth century, except for some isolated developments 
in sugarcane cultivation in the Madras Presidency, where 
new varieties of sugarcane were introduced. This industry 
remained dependent on traditional methods of sugar extrac-
tion, which resulted in huge waste and cumbersome pro-
cesses (Bagchi, 1972). In the nineteenth century, the import 
of white sugar was insignificant, but India met its demand 
through various forms of unrefined sugar. Nonetheless, dur-
ing the years 1839–47, Indian sugar was catering to one-
third of the sugar demand of England (Mitra, 1939). Sugar 
was imported to India in the last decades of the nineteenth 
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century through technological advancement in other coun-
tries and a preferential tariff policy favoring imports.

Nevertheless, India contributed substantially to the 
sugar industry. Out of the world's total production of 8.34 
million tons of cane sugar, India, even using her primitive 
methods, was producing 3 million tons or 39% of the 
world's sugar. Baru (1990) speculated that India could have 
easily produced half as much again, if not more, by modern 
extraction processes without extending the area under 
cultivation (Baru, 1990).

Local demands, circumstances, and adaptation of new 
technologies have resulted in significant technological 
innovation. Jonathan Curry Machado examined the impact 
of local demands for sugar production, which provided 
the impetus for the adaptation of technologies in Cuba by 
migrant engineers. The spread of technology is not a simple 
diffusion process from metropolitan areas but involves local 
action, including modification, invention, and adaptation. 
Wim Rovestijin referred to this technological process as 
localization. By 1850, scientists, industrialists, planters, 
and engineers in Britain, the Greater Caribbean, France, 
Java, and Germany had modified and adapted the vacuum 
pan to meet the cane and beet sugar demand. Technological 
innovation and consumer taste for crystallized sugar 
were the prime factors for the spread of the modern sugar 
industry since the 1850s (Ortega, 2014). Generation of 
science and industrial knowledge is inherently diffusive, 
involving personal and epistolary exchange, observation, 
experimentation, adaptation, and invention, as well as a 
complex industrial production and commercial network 
throughout the world navigated by a multitude of individuals 
belonging to different cultures and identities (Ortega, 2014).

In the closing decades of the nineteenth century, 
European indigo planters shifted their business from indigo 
to the sugar industry in colonial India. Begg Sutherland & 
Co. Kanpur, who had made a fortune on indigo seeds and 
as a general produce merchant, pioneered the modern sugar 
industry by establishing the Cawnpore Sugar Works in 1894. 
This factory melted and refined a round lump of gur cakes 
called bheli, which was procured from the eastern districts 
of Gorakhpur and Basti in the United Provinces (presently 
Uttar Pradesh). The sugar obtained from factory-type sugar 
refineries lacked consistency and uniformity in quality. To 
overcome this, in 1902, the English firm Messrs Thomson 
and Myln of Behea, set up the first centrifugal refinery 
to remove molasses from raab. The centrifugal method 
yielded white sugar that was uniform in quality and had a 
high recovery rate (Singh, 2022). The eastern region also 
gave rise to the first full-fledged sugar mill, beginning 
with the Purtabpore Company at Partabpore, founded in 
1903–04 and managed by Begg Sutherland. By 1930, the 
United Provinces (Uttar Pradesh) had 30 mills that directly 
processed cane rather than gur bhelis of which UP districts 

alone accounted for nine. The mill used the process wherein 
gur was refined without the use of bone charcoal, keeping 
in mind that sugar was to be consumed by Hindus, and this 
process was followed by many Indians (Bagchi, 1972). 
Kanpur Sugar Factory adopted a multiple-effect evaporator 
and vacuum pan and is regarded as a modern sugar factory. 
It was not a usual sugar factory but a modern gur refinery 
that produced white sugar by refining gur produced by 
farmers. In Kanpur district, seven gur refineries existed in 
1916 and a further eleven in 1924.

In the modern sugar industry, the introduction of 
technological innovation was not pursued positively since 
most managing agents had risk–averaging behavior with a 
myopic vision. Factory owners subscribed to labor-intensive 
processes rather than investing in new technological 
methods. Due to the problems related to India's land-holding 
structure and the outlook of the colonial government, the 
lack of entrepreneurship among sugar factory owners 
obstructed the expansion of modern sugar factories 
(Kiyokawa & Ohno, 1995).

The inception of modern science and technology in 
industrial production was restricted and restrained due to 
the colonial policy, which stressed the import of industrial 
products (Arnold, 2005; Bagchi, 1972; Roy, 2011). Although 
engineering education for  the public works department 
was initiated with the establishment of Thomson Civil 
Engineering College Roorkee, science and technology for 
industrial production was obstructed as the empire did not 
foresee economic and strategic benefits from the investment 
in this field. More so, agro-based industries like-textile, 
leather, sugar, and oil were grossly ignored (Tyabji, 1995).

Khan argued that modern scientific methods in the realm 
of the sugar industry were introduced and propagated, 
but that was done with the understanding that science and 
technology find ways of adjusting themselves to the realities 
of the day and would eventually do good by altering the 
existing method of production. The lasses faire logic of 
the development of science and change accompanied by 
it gave way to a crisis in sugar industries by the 1930s 
(Khan, 2019). The expansion of the modern sugar industry 
needed sound training in chemical processes and mechanical 
engineering; the blend of this knowledge and expertise was 
a pre-requisite for the expansion of modern industry. British 
economic interests and political motives created the situation 
of financial stringency and differed policy for technical 
education. The outbreak of the First World War witnessed a 
shift in the colonial policy for technical education, mainly 
catering to the Public Works Department's needs (Basu, 
1974; Kumar, 1995; Sen, 1991).

The expansion of the engineering enterprise in India 
led to establishingof the Royal Engineering College at 
Cooper Hill near Windsor. British engineering enterprises 
throughout the globe were employed in engineering works 
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ranging from steam technology to urban development from 
1850 to 1914 (Buchanan, 1986). Buchanan rightly remarked 
that the engineering enterprise was not exploitative and 
that the native population assimilated these developments, 
stimulating increased economic activity.

In India, technological adaptation was greatly influenced 
by the British experience and their pattern of technological 
development. Nomura (2022) noted that India's slow growth 
in technical education was responsible for its heavy reliance 
on British technical experts. Local industries depended on 
European engineers for technical assistance (Nomura, 2022). 
Tripathi's study of the participation of Indians in technical 
cadre in sectors such as Cotton-textiles, Steel, Sugar, and 
Paper indicated that until 1914, most of the engineering 
positions were held by European engineers, and Indian 
industry was dependent on British technology (Tripathi, 
1996). He asks the question: Why did Indian mill owners 
prefer British technology over better technologies available 
worldwide? Since most mill owners belonged to trading 
families, they lacked the knowledge or experience to deal 
with modern technologies (Tripathi, 1996).

Tyabji concludes that industrialization in Madras suffered 
because the British authorities supported the processing 
enterprise to the extent that it allowed them to increase the 
export of oil seeds from Madras. Moreover, industrialization 
was limited in the absence of new chemical technology and 
modernization of industry. Tyabji argued that the oil industry 
did not expand at a pace that might have processed the 
oilseeds produced in the region; instead, they were exported, 
and oil was imported at a high cost (Tyabji, 1995).

The Indian Industrial Commission (1916–18), for the first 
time, recommended that the existing colleges should make 
provision for higher technical instruction for mechanical and 
electrical engineers and technological chemists (Thavaraj, 
1978; Visvanathan, 1985). The Commission underlined the 
distinction between technical and technological education 
for the first time. By referring to Harold Mann's1 concep-
tion of the technological intelligentsia and professional 
technological education, the Commission drew attention to 
the practical aspect of technological education. The develop-
ment of technological education in Britain showed that any 
industrial research organization by the government could not 
be undertaken on a large scale without the active coopera-
tion of manufacturers who were prepared to spare neces-
sary expenditures (Tyabji, 2011). Back at home, in India, 
most industrial enterprises were owned and managed by 
European industrialists; the same was the case with sugar. 

Nevertheless, Indians stepped up in the sugar Industry after 
World War I; it forced the government to boost the industry.

Against this backdrop, the present paper attempts to 
examine the politics of modernization of the sugar industry 
and what events led to the setting up of the Imperial Institute 
of Sugar Technology, Kanpur2 (Cawnpore). Further, the 
role of the local industrialists and the need for a skilled 
workforce had played a decisive role in the expansion of 
technical education; thus, the modern sugar industry, which 
was predominantly owned by Europeans industrialists up 
till 1920s, the policy for technical education became the 
question for contestation. The article initiates the discussion 
with the efforts made by the government to apply science 
and technology to promotethe modern sugar industry. 
Further, it addresses the question of starting a course in 
sugar technology at Harcourt Butler Technological Institute, 
Kanpur, to train sugar chemiststo apply science in the 
production process. The last section deals with the impact 
of these efforts onthe sugar industry.

2 � Colonialism and science: the inception 
of modern sugar industry

By 1700, the Caribbean islands became the most contested 
zone for France, Spain, England, and the Netherlands; 
sugar was the most critical trade commodity, contributing 
to a third of the European economy (Hancock, 2021). Sugar 
stimulated the New World's colonization and introduced 
a new kind of agriculture to produce sugar, called  the 
plantation system. Colonists planted large acreages of single 
crops that could be shipped long distances and sold for profit 
in Europe. The plantation employed enslaved people, who 
were replaced by contract labor after the abolishment of 
slavery in 1834 in British colonies. The nineteenth-century 
form of contract labor became more important in the sugar 
plantations introduced by colonialism in different parts of 
the globe. The contract was voluntarily opted for by poverty-
stricken people willing to accept harsh working conditions 
at low wages for a limited duration (Engerman, 1983). 
India contributed to contract labor to sugar plantations in 
the British colonies of the Caribbean, particularly British 
Guiana and Trinidad.

Further, the slave emancipation in Mauritius shifted to 
Indian contract labor. In contrast, West Indian colonies 
initially sought contract labor from within West India itself 
and from Africa and the Portuguese Islands before tapping 
the Indian supply (Engerman, 1983). Contract labor was 
significant as it was an instrument for holding down labor 
wages.

1  Harold Hart Mann (1872–1962): D.Sc., FRIC, FRGS; Resident 
Chemist Royal Agricultural Society Woburn Experimental Farm. 
Principal of the Agricultural College Poona and Chemist to the Gov-
ernment of Bombay.

2  This institute was renamed National Sugar Institute (NSI) after 
independence.
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Sugar was the industry that transformed the relationship 
between colonizers and colonized, as Knight (2000) argued 
that colonizers brought capital, skills, and technology. This 
transformation occurred whenthe European impact repre-
sented Asian manufacturers as primitive. The nineteenth-
century industrialization of sugar entails the organization of 
its production, the transfer of technology, and the applica-
tion of sciences in both the sugarcane factory and plantation. 
The technology transfer process is most commonly seen in 
transmission, adaptation, emulation, and assimilation. Not 
merely sugarcane plantation was induced by colonial enter-
prise. White sugar production in the Asian context was little 
more than the wholesale import of all skill, machines, and 
trained technicians to assemble and maintain them. Transfer 
of this kind reinforced rather than undermined notions of an 
east–west divide. Knight stated that colonizers successfully 
utilized spatial circumstances of land and labor available in 
Java, converting it into a reality of technological advance-
ment, horticultural innovation, and managerial competence 
(Knight, 1999). In contrast to this in British India, Hutkovà 
found that lack of investment in irrigation and the shift in 
trade policies in 1846 deprived the European entrepreneur 
of the sugar industry of capital and patronage required for 
experimenting with production methods (Hutková, 2023).

Sugar from cane was manufactured by crushing, clarify-
ing, or boiling the juice and refining the juice to remove 
molasses and other unwanted substances. The latter process 
is not required for the production of gur. The most signifi-
cant advances in crushing technology came with iron-made 
two roller mills. In 1874, Messers Thomson and Mylne 
started manufacturing iron and making two roller mils. They 
visited India on the demand of the government to develop 
the sugar industry. By 1880, the production of iron-made 
three roller mills began, and the juice extraction ratio of 
the three roller mills ranged between 50 to 60%, for which 
sugarcane was passed through the roller mills (Kiyokawa 
& Ohno, 1995).

Further, at the processing level, the modern sugar 
industry was spurred by the application of centrifuges and 
the development of multiple-stage evaporators and vacuum 
pans, which were decisive in determining modern sugar 
manufacturing technology. The diffusion and carbonation 
processes were crucial in efficiently producing beet sugar. 
Toward the end of the nineteenth century and the beginning 
of the twentieth century, modern technology began to be 
introduced and adopted in cane sugar production. Kiyokawa 
and Ohno have argued that this technology restructured sugar 
manufacturing in Cuba and Java, dominating the market. 
However, the indigenous sugar industry strengthened its 
competitiveness, so it was not easy for the modern sugar 
industry to become firmly established (Kyokawa & Ohno, 
1995). The simple technology of the indigenous sugar 
industry (gur and khand) was gradually improved through 

the influence of modern sugar manufacturing technology, 
which was introduced into India around the end of the 
nineteenth century; thus, the ability to compete against 
the modern sugar industry was simultaneously enhanced. 
Roy (2000) strongly argued that improving the crushing 
technology by adopting two roller iron mills sustained 
the indigenous sugar industry in the early half of the last 
century. Gur and Khandsari was the indigenous sugar 
industry that significantly catered to the domestic market. 
Gur, which was consumed three times as that of white 
sugar in the early half of the last century, was the result of 
boiling the extracted juice (by three roller iron mills driven 
by bullock commonly known as Kolhoo) of the cane over 
several crude iron pans fitted on an earthen structure beneath 
which would be located a small furnace. After solidification, 
the gur is turned into balls and allowed to dry. Except for 
iron kolhu, the manufacturing process remained unchanged 
and inexpensive; thus, cultivators commonly used it.

The more significant part of the cane juice was turned 
into raab, which was of a thinner consistency than gur. 
The manufacture of raab in the Rohilkhand (western Uttar 
Pradesh) was known as the bel system, where five iron 
pans above a furnace and at varying heights were used 
for boiling the juice. The khand was produced from the 
bel raab when it attained the required consistency; it was 
estimated that at least 35% of khand would be refined 
from the raab thus produced (Commander, 1985). Modern 
technology introduced centrifuges and crushers, especially 
in upper Doab, with significant capital investment. 
Mechanization in the form of centrifuge and electricity 
was the most common advancement that sustained the 
indigenous sugar industry.

In 1908, John Murray confirmed the view that when the 
raab (massecuite, from which khand is made) was properly 
and carefully prepared, and the discharge washed in the cen-
trifuge, the sugar obtained was entirely white, having uniform 
quality, and the recovery rate was much better than the indig-
enous process (Baru, 1986). The outbreak of the Swadeshi 
movement and subsequent organization of Industrial con-
ferences in 1905 motivated the Indian business community 
to come forward to set up industrial enterprises. Moreover, 
the imposition of countervailing duties on bounty-led sugar 
in 1899 by the Government of India freed the market for 
sugar manufacturers (Mitra, 1939). Nevertheless, Java sugar 
imports occupied the market between 1912 and 1931, averag-
ing over 450,000 tons annually, accounting for about 70% of 
British India's sugar imports. The government was reluctant 
to grant outright protection to the industry during the period 
(Commander, 1985).

Meanwhile, many Indians started sugar mills on modern 
lines. Gauridatt Tulsi Ram erected a sugar factory on modern 
lines near Cawnpore Agricultural Station at Kanpur. Messrs 
Mulchand Murlidhar of Kanpur started the Unao Sugar 
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Factory. The factory processed gur or Jaggery to produce 
refined sugar, for which it collected gur from the Tirhoot or 
Gorakhpur division. Commander argued that these refineries 
were the precursor of modern sugar mills in Eastern United 
Provinces. Khan Bahadur Saiyid Muhammad Hadi, Agri-
culture Department, United Provinces, developed improved 
rollers for crushing the cane, a continuous boiling of juice, 
and centrifugal machines to separate the sugar from molas-
ses. This improvement sustained the khandsari sugar up to 
the period of tariff protection (1932), argues Bagchi (1972).

The Tariff Protection of 1932 affected the modern and 
indigenous sugar industries differently. Table 1 shows the 
quantity of sugarcane consumed in modern and indigenous 
processes from 1923–24 to 1932–33. Indigenous gur 
industry consumed a significant share of cane crops; 
however, the proportion of cane used by the modern sugar 
industry increased after tariff protection. The impact of 
protection on industry had varied dimensions. Firstly, 
the Java sugar was turned out of the Indian market, and 
the imports wereless than 3% of the pre-protection levels 
in 1937–38. Secondly, an extravagant proliferation of 
white sugar factories was recorded in the sub-continent, 
particularly in the United Provinces, where the number 
of factories rose from 20 to 71 in 1937. Thirdly, this spurt 
was more concentrated in the Eastern part of the province, 
centering around Gorakhpur. At the same time, gur, raab, 
and khandsari producers of Rohilkhund and Upper Doab 
competed with sugar mills. By the mid-1930s, Upper Doab 
and Rohilkhund vacuum pan mills managed to secure only 
15% of a cane while gur and khand appropriated the most 
significant share of the crop (Commander, 1985).3

3 � European industrialist and promotion 
of technical education for sugar industry

The Indian sugar industry received considerable 
attention  when the Department of Agriculture was 
reorganized in 1905. A series of resolutions were passed 
in the meeting of the Board of Agriculture held in 1911. It 
was resolved that the sugar industry deserved the attention 
of the government. The board accepted the committee's 
recommendation regarding the employment of a sugar 
engineer and the establishment of a sugar station north of 
Ganga. The board also accepted the establishment of an 
acclimatization and cane breeding station at Madras. A sugar 
engineer was appointed to work under the United Provinces 
Government. Subsequently, a small government factory was 
erected in Nawab Ganj. The factory had five roller mills 
and equipment, which differ little from the modern factory 
except for an intermediate vacuum evaporator. The factory, 
as far as the efficiency of the mills was concerned, was a 
success. Still, the experiment failed because the evaporation 
capacity was not equal to the crushing power, while great 
difficulty was experienced in securing an adequate supply 
of cane. On the agriculture side, the government of India 
accepted acclimatization, and a cane breeding station was 
established at Coimbatore in the Madras Presidency. Dr. C. 
A. Barber joined as the first head of this breeding station and 
was assisted by Dr. T. S. Venkatraman.4 Barber was the first 
breeder in the world to employ Saccharum spontaneum to 
raise an interspecific hybrid.

In contrast, Venkatraman was the first to be able to bring 
about intergenetic hybridization between sugarcane and 
sorghum (jowar) and also between sugarcane and bamboo. 
These crosses were made to meet the demand for early and 
late varieties of cane, the canes that would not lodge and 
the canes that could resist diseases, pests, and other adverse 
conditions. The sugarcane sorghum cross was first made 
in 1930 and subsequently repeated in Hawaii, Florida, and 
yielded two 'early types' that did exceptionally well in Tamil 
Nadu, Uttar Pradesh, and Bihar (Randhaa, 1983). Breeding 
experiments became the epicenter for transmitting scientific 
knowledge to other sugar-producing colonial territories that 
were more advanced in production.

Table 1   Proportion (in %) of cane crop used for sugar, gur making, 
and other purposes

Source: Gandhi (1934). The Indian sugar industry its past, present 
and future, Calcutta p. 55

Year Cane 
used in 
factories 
(in %)

Cane 
equivalent 
of gur 
used in 
refineries 
(in %)

Cane used 
in the 
indigenous 
process (in 
%)

Cane 
used for 
seed and 
chewing 
(in %)

Cane used 
for Gur 
manufacture 
(in %)

1923–
24

1. 3 3.1 10.4 13.8 71.4

1932–
33

6.6 3.2 11 11 69

3  Government of India, Report of the Indian Tariff Board on the 
Sugar Industry. Managers of Publication, 1938New Delhi.

4  Dr. Charles Alfred Barber (1860–1932), South African by birth 
joined Madras Government as Economic Botanist in 1907. In 1908, 
he joined the Agricultural College Coimbatore. He introduced the 
wild Saccharum spontaneum into the combination by crossing it with 
‘Vellai, a Noble cane acclimatized at Coimbatore. He gaveimproved 
cane Co. 205, Co 210, Co213, Co 214 to India. Dr. T. S. Venkatra-
man (1884–1963) joined the Madras Agricultural Department in 1907 
as assistant to C. A. Barber. His improved varieties of sugarcane Co. 
244, Co. 331 Co 363 made India self sufficient in sugar. (See Rand-
hawa, 1983).
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The introduction of Coimbatore seedlings in the sugar 
tracts of Northern India revolutionized the position regarding 
white sugar (MacKenna, 1928). Admitting the significance 
of scientific research for industrial production, MacKenna 
(1928) rightly observed that the value of improved cane 
being introduced could only be harnessed if adequate 
crushing and boiling methods were erected. The increased 
cane yield would only benefit if the cane grower until the 
manufacturing side of the country's sugar industry was made 
efficient (MacKenna, 1928).

The outbreak of World War I reiterated the organization 
of the sugar industry on scientific lines. Subsequently, in a 
meeting of the Board of Agriculture held in Poona in 1917, a 
resolution was passed to form the Sugar Bureau. The office 
of the Sugar Bureau was constituted with a position of Sec-
retary and a technologist. Mr. Wynne was appointed bureau 
secretary, but no incumbent was appointed as technologist. 
Thus, the Sugar Bureau remained a bureaucratic office to 
gather information instead of providing scientific advice for 
the modernization of traditional sugar industry and the estab-
lishment of sugar mills to produce white sugar.

In the post-World War I period, the Government of India 
attempted to reorganize the Indian sugar industry scientifi-
cally. The Government appointed the Indian Sugar Commit-
tee on the demand of the Indian Sugar Producers Association 
at a meeting held at Kanpur in 1919. The committee found 
that Indian factories used inefficient methods of cane pro-
cessing, which used too much fuel and operated on ancient 
plants; this was responsible for its backwardness. The com-
mittee observed that these inefficiencies could be mitigated 
through better chemical control and supervision and a greater 
labor economy. Therefore, the committee recommended that 
the government should set up a Sugar Board, with five offi-
cial and six non-official members, a Sugar Research Institute 
with three divisions- agricultural, chemical, and engineering- 
a pioneer model sugar factory in Northern India and sugar 
schools to train sugar technologists.5 None of the recommen-
dations of the Indian Sugar Committee were implemented 
during the next ten years.

The modern sugar industry was predominantly owned 
by European mill owners in the United Provinces; how-
ever, Indians embarked on the sugar Industry by the 1920s. 
European and Indian mill owners contested to influence 
the colonial policy to boost the sugar industry while safe-
guarding their interests. The Sugar Technologists’ Associa-
tion of India6 (STAI) was established with Noel Deerr7 as 
its first president in 1925. In 1932, the Indian Sugar Mill 

Association (ISMA) was founded by Indian industrial-
ists; Padampat Singhania8 became its first president. The 
association aimed to protect and promote the interests of 
its members, particularly the sugar industry, and encourage 
friendly and good relations between workers, the industry, 
and sugarcane growers (Srivastava et al., 2011). Indian mill 
owners were late in organizing an association and building 
a pressure group to protect their interests.

Meanwhile, the Government of the United Provinces 
appointed an Economy Committee in 1923 to suggest 
ways and measures to utilize state resources with 
efficiency for the economic development of the province 
and minimize expenditure. The committee recommended 
introducing a sugar chemistry and technology course at the 
Government Technological Institute, Kanpur,9 to assist the 
province's growing sugar industry on modern lines.10 The 
proposal could not materialize due to inadequate physical 
infrastructure in the Institute. Subsequently, Watson, 
Principal of the Government Technological Institute 
(renamed as Harcourt Butler Technological Institute in 
1927), Kanpur, carried out a detailed investigation regarding 
the utility of such a course by consulting the managers of 
essential sugar factories in the United Province.11

Watson led the inquiry to find out what kind of course 
would turn out students that could satisfy the needs of the 
sugar industry in the province. He consulted the owners of 
the sugar factories operating in the United Provinces and 
Bihar. Most of the big sugar factories were managed by 
Europeans, and Indians had just begun to enterprise in the 
field of modern sugar industry in Northern India. However, 
Watson exclusively consulted the European factory owners 
that included Shakespeare and Noel Doerr of Begg Suther-
land & Co., Shorter, manager of Marhowrah Sugar Factory, 
Macmillan, manager of Samastipur Sugar Factory, Dickson, 
Managing Director of Baijnath Balmukund Sugar Factory, 

5  Government of India, Report of the Indian Sugar Commission, 
Simla, 1920.
6  The Sugar Technologists’ Association is the national level apex 
association of professionals associated with sugar industry and allied 
fields. Presently it has 3000 members and is headquatered at New 
Delhi. See https://​www.​staio​nline.​org/.

7  Noel Deerr (1874–1953) was a British sugar technologist. He 
authored The History of Sugar in two volumes.
8  Padampat Singhania (1905–79) was the son of Kamlapat Singhani 
who started J.K. Cotton Spinning and Weaving Mills at Kanpur.
9  Government Technological Institute renamed as Harcourt Butler 
Technological Institute Kanpur was established in 1920 as teach-
ing and research institute after a long gestation period of thirteen 
years. The institute imparted technological education in General 
Applied Chemistry and Oil Chemistry and Technology See Bhargava, 
Prakrati. 2019. Modern Education and the Industrialization of Kan-
pur: Diverging Perspectives and Agendas, 1905–46. JNU New Delhi, 
Unpublished thesis.
10  Government of United Provinces, Proceedings, Industries Depart-
ment, Vol. 37, Allahabad, 1924.
11  Government of United Provinces, Proceedings, Industries Depart-
ment. November 1926. Allahabad.

https://www.staionline.org/
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Fergusson and Meglashan of the United Provinces Sugar 
Factory and Tomkohi and Ridsdale, manager of New Sevan 
Sugar Factory (ibid, footnote 7). Except for Shakespeare, 
all the European managers were quite skeptical about the 
prospects for the employment of Indian students in manufac-
turing processes in sugar factories they owned, even if they 
had undergone a satisfactory course in sugar manufacture.

Moreover, there were several posts for chemists in sugar 
factories, which were poorly paid, and thus, no Indian with 
a higher technical education would come forward. It was felt 
that holders of an ordinary bachelor's or intermediate degree 
in science could be easily employed on low wages. On the 
other hand, on behalf of Begg Sutherland & Co., Shake-
speare promised to employ Indians in manufacturing pro-
cesses if they possess the requisite knowledge and skill on a 
monthly salary of ₹ 150. Ridsdale also thought that if more 
factories under Indian management were started, they would 
definitely employ Indian experts on the manufacturing side. 
The preference was accorded to Europeans in responsible 
positions, and only a few European industrialists expressed 
their faith in Indians. Dr. Watson observed:

My reason for proposing I.Sc. as entrance qualification 
was that we are having some difficulty in finding 
employment for students who have completed the 
course in this Institute. The Kanpur manufacturers 
always have said that there is little scope in Indian 
industry for men with such high qualification on the 
theoretical side. Students who have completed three-
years post-graduate course expect a fairly good initial 
salary. Also post-graduate students are inclined to have 
too high an opinion of their knowledge and ability on 
admission to the course. For these reason I thought it 
advisable to experiment in this new course by taking 
students at the I.Sc. (ibid, footnote 7).

Consequently, Dr. Watson recommended that a three-year 
course in sugar chemistry and technology with an entrance 
qualification of Intermediate science be inaugurated at the 
Technological Institute. Nevertheless, the Advisory Council 
of the Technological Institute recommended two courses, 
viz., a one-year course in sugar chemistry for intermediate 
science students and an advanced course in sugar chemis-
try and technology with an entrance qualification of B.Sc. 
from any university. Meanwhile, Gilbert J. Fowler took over 
the charge of the Institute as officiating Principal when Dr. 
Watson went on leave. He strongly opposed the one-year 
course. Contrary to this, Khan Bahadur Chaudhari Wajid 
Husain, Director of Industries, United Provinces, strongly 
supported the recommendation of the Advisory Committee 
to start a one-year sugar analyst course. However, he agreed 
that it would be advantageous to induct B.Sc. students for 
a one-year course if it could attract them (ibid, footnote 7). 
He also added that the factories managed by Indians would 

prefer these candidates as they would be less expensive. 
Headrick (1988) has elsewhere remarked that ruling elites 
were a small minority with insecure mandates and were 
representative of a technologically more advanced society. 
Hence their complex and often vacillating attitude towards 
technology transfer.

Despite the strong support from the Director of Indus-
tries, the one-year course was not accepted by the officiating 
Principal of the Institute. He opposed the course because in 
lieu of limited resources, viz. infrastructure, and faculty, it 
would be unwise to start a course that could not ensure the 
quality of the students. Nonetheless, he strongly favored the 
post-graduate course in sugar chemistry and technology with 
a B.Sc. as a minimum qualification for entrance. He sup-
ported his view by referring to Noel Doerr, in charge of all 
factories managed by Begg Sutherland, who stated:

…we want the very best men you can turn out as we 
intent to try placing Indians in charge of process work 
which is a new departure and in fact we have one of 
your students now who is shaping well and we intent 
to take him to Bihar for the next cane season and place 
him in charge. After a period in a factory he will be 
offered 150 per mensem almost at once', (ibid, footnote 
7, p. 47).

Doerr perceived that taking students after one year course 
as sugar analysts would be a waste of time since he could 
get a person with requisite skills with one week of training 
in the factory laboratory. It is worth mentioning that British 
industrialistsrelied upon apprenticeship training until the last 
decade of the nineteenth century. Headrick (1988) stated 
that not only does every technology exist in a social context, 
but all events and social situations occur in a technological 
context.

Reflecting on the performance of the students of HBTI, 
the officiating Principal admitted that five of their students 
were employed by firms like British India Corporation Ltd., 
Cawnpore Sugar Works, Sri Gopal Oil and Soap Works, 
Quitta Oil Mill & Extraction Company of Kanpur. The stu-
dents performed well in these firms, as admitted by their 
owners. Nevertheless, concerning Dr. Watson's remarks, the 
officiating Principal argued that 'our students are employed 
much more readily by firms in Calcutta and Bombay, and I 
believe that when industries are developed in Kanpur, and 
United Provinces generally where chemists (who are capa-
ble of applying their chemistry) can be employed then there 
will be an increasing demand for our B.Sc. three year course 
class. Unfortunately, industry development was prolonged. 
He further observed that in the existing circumstances, there 
were at least 20 positions of chemists in sugar mills in the 
province. The high overhead costs in the sugar industry 
could be reduced if their students replaced imported sugar 
boilers and process charges (ibid, footnote 7).
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The officiating Principal objected to the admission of 
intermediate science students for a year course as he was 
not confident of their performance and could not recom-
mend them for jobs. The Principal of the Institute, in his 
letter dated June 26, 1926, recommended the appointment 
of a head of the Sugar Department, yet to be opened from 
December 26, 1926, so that he will familiarize himself with 
sugarcane crushing in India and supervise the erection of 
sugar plant and also instruct the students in this regard. Sub-
sequently, the deputy secretary to the Government of the 
United Provinces accepted the introduction of a three-year 
course in sugar chemistry and technology in July 1926 but 
did not accept the recommendation for the head of sugar 
department appointment from December 1926 and to start 
the one-year sugar analyst course. The Sugar Chemistry and 
Technology course commenced in July 1926 with five stu-
dents: 3 stipendary and two non-stipendary. In July 1926, 
the number of students who joined various courses in the 
Institute was as follows (Table 2).

The gradual reduction in student stipends since the incep-
tion of the Institute in 1921 (₹ 75 per month) to ₹ 40 (July 
1924 onwards) discouraged students from pursuing the 
courses in the Institute, especially after graduating with a 
B.Sc. from the university ((ibid, footnote 7). Over 40 can-
didates applied in 1926, and when they appeared before 
the Director of Industries and Principal, they were enthu-
siastic about the sugar course. The number of candidates 
who agreed to join the Institute exceeded those who had 
joined.12 The Oil course had acquired an excellent reputa-
tion for its efficient teaching. Moreover, the expansion of 
oil industries in the province had created a lucrative student 
job market. The Director felt that the number of students in 
the oil department would have been higher if the stipend had 
not been reduced.

4 � The Imperial Institute of Sugar Technology

Despite the broad expansion of the sugar industry, 
80% of the sugarcane grown in India was processed 
in villages into gur or khandsari sugar. The mills were 
inefficient, and the recovery did not exceed 60% of the 
total sugar production (Russell, 1939). Indian Council 
of Agricultural Research had proposed a tripartite 
program to boost the Indian sugar industry. This entailed 
the selection of cane better suited to the critical cane 
growing tracts and its cultivation, the improvement of 
local methods of making gur, and the development of 
advisory and research services for the sugar factories 
(Gandhi, 1938).

The white sugar industry faced intense competition 
from cheap Java sugar in the Indian market. Baru argued 
that political rather than economic compulsion led the 
colonial government to grant protection to the industry. 
The propertied and indebted Indian peasantry was reeling 
under the impact of a worldwide depression in the late 
twenties and thirties, which had brought agricultural 
prices crashing down. The peasant struggle fuelled the 
national movement; under this backdrop, the colonial 
government protected the fledging sugar industry 
(Baru, 1990). On the one hand, the intention was to 
discourage sugar imports and restrain the peasantry from 
the freedom struggle. The provisions of discriminating 
protection by the Tariff Board (1932) were essentially 
industrial in content, in the case of sugar, however, the 
board made a strong point that it would be the farmer 
who would benefit. Indeed, the Tariff Board stated,'the 
strongest aspect of the case for protection is based 
upon the national importance of promoting sugarcane 
cultivation' (Baru, 1983).

Granting tariff protection to the sugar industry facing 
tough competition due to the foreign import of white 
sugar gave a respite, and the number of sugar factories 
increased from 32 in 1931–32 to 166 in 1936–37. When 
the protection was given in 1932, there was no men-
tion of levying an excise duty, as the objective was to 
enable factories to make profits so that they could build 
up reserves that would prove helpful in lean years or 
when protection would be withdrawn. Despite all this, 
an excise duty of ₹ 1–5 per cwt. was levied from April 
1, 1934, and many of the factories that sprang up after 
the tariff reform of 1932 did not have time to overcome 
their initial difficulties due to a lack of experience and 
other factors incidental to a new industry. Consequently, 
old firms did make some profit, but the latest concerns 
were not so fortunate. The world depression in the 
sugar industry had an adverse impact on the sugar mill 
machinery industry. The European market for sugar mill 

Table 2   Students admitted in various courses in the year 1926

Source: Government of United Provinces. Proceedings of the 
Industries Department November 1926, p. 50

Course Stipend Non-stipend

Oil Chemistry 3 2
Leather Chemistry 1 1
Sugar Chemistry and Technology 1 0
Applied General Research 0 0

12  Letter No. 9568/F-23-(Edu), dated September 15, 1926 from 
Director of Industries to Deputy Secretary, to Government of United 
Provinces in Ibid. p. 50.
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machinery witnessed a severe crisis due to the depres-
sion; however, second-hand machinery reaped its profit 
as Indian sugar mill owners bought the machinery. After 
the tariff protection, the anxious mill owners purchased 
out-of-date and second-hand machinery to capture the 
sugar market (Baru, 1983).

Moreover, the influential business houses like Birla, 
Sriram, Narang, Walchand, Hirachand, Dalmia, Sawhney 
etc., secured the patronage of newly formed Congress 
ministries in United Provinces and Biharby creating the 
Indian Sugar Syndicate (ISS) (Baru, 1990). The syndicate 
reserved the rights to grant a license for crushing cane and 
fixing the price of sugar for mills. The sugar industry's first 
significant state intervention after the tariff protection was 
'The Sugar Factories Control Act of 1938' in the provinces 
of United Provinces and Bihar. It gave particular clout to the 
leadership of the millers by granting ISS authority to grant 
licenses to sugar mills. Baru (1983) noted that the Sugar 
Factories Control Act marked the full blossoming of the 
political economy of sugar policy.

The Indian Tariff Board in the 1930s provided protection 
to the Indian sugar industry and recommended allocating ₹ 1 
million for sugar research. The Government of India assured 
the Central Legislative Assembly that adequate funds would 
be made available for research into the sugar industry's prob-
lems. The ICAR appointed a Sugar Technologist in 1930. 
The sugar technology section of HBTI at Kanpur was given 
₹ 1,25,000 for setting up a small factory for training, and a 
recurring grant of ₹ 20,000 per annum was made to the sec-
tion on the condition that a certain number of studentships be 
awarded to students of other provinces nominated by ICAR. 
In 1936, the government of India merged the sugar section 
of the HBTI with the Office of Sugar Technologists to form 
the Imperial Institute of Sugar Technology. The Institute was 
entrusted the responsibility for training sugar technologists 
and researching various branches and aspects of the sugar 
industry.13

The prime concern of the Institute was to impart training 
in sugar technology on practical lines with a sound theoreti-
cal understanding of chemistry. Therefore, an experimental 
sugar plant at a cost of ₹ 2,25,000 for five years was estab-
lished in the Institute to study factory problems on a semi-
commercial scale. Students were enrolled from all parts of 
India, but the United Provinces government had the first 
claim on 20% of the seats (Russell, 1939).

R. C. Srivastava was appointed as a Sugar Technologist by 
ICAR and became the first Director of the Institute. He served 
this post till his retirement in 1946. The Institute, in its infancy, 
recruited a specialist from abroad as well as other parts of 

British India: Von der Meyden, Professor of Sugar Technology, 
a competent Dutch expert from Java and five assistant profes-
sors, two research chemists, and P. V. Sukhatme, as statistical 
assistant joined the Institute. The prime functions entrusted 
to the Institute were to advise existing sugar factories, assist 
in developing new sugar factories with regard to selection of 
site, layout, machinery, etc., and carry out experimental work 
to improve factory practice (Russell, 1939).

Indians replaced European staff in the Institute; by 1947, 
the staff was entirely constituted of Indians. The Institute 
had Professors for Sugar Technology, Sugar Engineering; 
Assistant Professors for Sugar Chemistry, Biochemistry, and 
Physical Chemistry, and a Statistician. Most of these faculty 
members received higher education in London and Glasgow 
or well-established Indian Universities like Banaras Hindu 
University. The Institute had six sections viz. Sugar Tech-
nology, Sugar Engineering, Physical Chemistry, Organic 
Chemistry, Sugar Chemistry and Statistics.14

As an all-India Institute it was funded by the sugar excise 
fund and central revenue, but after 1939 it was proposed 
that the Institute was to be exclusively funded by the sugar 
excise fund. This fund comprised 1/32 part of the excise 
duty on sugar and revenue generated by the Institute through 
its services provided to the sugar industry. Thus, the Institute 
was financed by the expanding sugar industry rather than 
depending on the government. Out of the total admission 
in 1938–39, four students were admitted from the United 
Provinces and Madras, three each from the Punjab and 
Bihar, two from other Indian States, and one each from 
Bombay, Bengal, and Central Provinces.15

The Institute imparted training through its various courses 
pertaining to different aspects of sugar technology. In 
1938–39, 38 students completed their courses as per details 
given below (Table 3).

The Institute imparted various courses from the certificate 
level to a post-graduate diploma. Two one-year courses 
in sugar technology and sugar engineering fellowships 
were offered, for which the minimum qualification was 
an associateship in the same discipline from the Institute. 
Further, the three-year sugar technology associate degree 
required a B.Sc. in physics, chemistry, and mathematics. In 
contrast, an Associateship in Sugar Engineering of 2.5 years 
duration admitted students with a bachelor's in engineering. 
The degrees awarded were the FIIST and AIIST, respectively 
(ibid, footnote, 10).

In addition, the Institute offered a good range of certificate 
courses for which some sort of factory system experience was a 

13  Evidence of R.C. Srivastava Director, Imperial Institute of Sugar 
Technology in Indian Tariff Board Evidence Report on Sugar Delhi 
1938–39, Vol. IIIB, pp. 103–118.

14  Indian Central Sugar Committee, Annual report of the Indian Cen-
tral Sugar Committee for the year 1946-47,New Delhi, 1947.
15  Government of India, Annual Report of Imperial Council of Agri-
cultural Research 1938–39, p.81, Managers of Publication, Delhi, 
1939.
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pre-requisite. The Institute was under the Sugar Committee of 
the Government of India, and this was only devoted to research 
in the area. The research work of the Institute was quite impres-
sive and addressed problems ranging from determining physical 
standards in sugar processing to providing consultancy to the 
government and factories. Research was carried out in all six 
sections of the Institute in their respective areas. Advice was 
offered to promoters of new factories after a detailed examina-
tion of local conditions prevailing at the suggested sites. Details 
of capital cost, working expenses, and lists of sugar machinery 
makers were also supplied. Such inquiries were fairly numerous 
in view of the sugar shortage in India and the keenness of the 
entrepreneurs to start new factories.

Modern industrial production stringently complies with 
the standardization of its product. The modernization of the 
sugar industry required the standardization of products recom-
mended by the Indian Tariff Board. Consequently, a Bureau of 
Sugar Standard was established in 1935 by the Indian Council 
of Agricultural Research, funded by the central revenue and 
sugar excise fund in the office of the Sugar Technologist.16 The 
Bureau had to carry out the functions like (i) Preparing and sup-
plying sugar standards, (ii) Maintaining a museum of sugar sup-
plies and other sugar products, and (iii) Publishing an annual 
review dealing with Indian sugar and competitive foreign sugar.

An advisory committee for the Bureau comprised sugar 
manufacturers, merchants, brokers, and various sugar asso-
ciations. The Sugar Technologist of the Imperial Council of 
Agricultural Research (subsequently designated as the Direc-
tor, Imperial Institute of Sugar Technology) was made the ex-
officio Chairman of the committee and the Chemist-in-Charge, 
the ex-officio Secretary. Subsequently, when the Bureau suc-
cessfully fulfilled its functions, it was made an integral part of 
the Institute, and its activities were considered obligatory to the 
Institute. The financial support of the Bureau was shifted from 

ICAR to the Institute. Further, underlining the importance of 
the Bureau, John Russell stated that standardization had been 
determined in his report. Still, the preparation of sets of these 
standards requires technical knowledge. Fresh sets had to be 
prepared at short intervals as sugar's chemical and physical 
properties changed with the lapse of time (Russell, 1939).

The sugar industry was unfamiliar with standards, and few 
factories used these standards to grade their sugar production. 
The Indian Sugar Syndicate adopted the standards for grading 
sugar produced by different factories and accordingly fixed their 
basic prices. Consequently, the sale of standards improved as the 
commercial value of the sugar was determined through these 
standards (Department of Education, Health and Land, 1939). 
The Institute also carried out statistical work, which comprised 
the collection of statistical data about the industry and advising 
the industry about the design of experiments to be conducted 
in factories on various technological problems (Russell, 1939).

The museum attached to the Bureau did not merely collect 
samples of sugar and exhibit them but also collected informa-
tion regarding the method and date of manufacture and the pro-
portion of total production of sugar (in the case of factories), 
represented by each sample and these were graded in terms 
of the sugar standards. This information was compiled in the 
form of an annual review of the quality of sugar manufactured 
in India published in the Indian Trade Journal. Samples of 
gur, raab, and other sugar products were also obtained from 
different agricultural farms and essential markets in India and 
exhibited in the museum.

The Bureau researched to determine the physical and chemi-
cal properties of sugar samples and their standard value, along 
with calibration and development of instruments for the analy-
sis, for instance, design, construction, and use of a photo-electric 
reflectometer for grading sugar samples for color, tintometric 
grading of sugars for color, analysis of sugar samples for the 
size of grain for standardizing size granules, grading of gur and 
rab (ibid, footnote, 11). The Institute also carried out research 
on the re-use of by-products of the sugar industry, for instance, 
a process was developed for the conversion of molasses, in 
admixture with coal tar and asphalt in the presence of acids, 
into an insoluble resinous product suitable for use as a road sur-
facing material. Small trial stretches of road were prepared at 
the Institute, which has withstood the strain of ordinary traffic of 
lorries, bullock carts, etc.17 The Institute was rigorously engaged 
in research and publication. As already mentioned, the annual 
review of the work of Bureau of Sugar Standard was published 
in Indian Trade Journal for its wide dissemination, the Institute 
also published its research in this journal. For the year 1938–39, 

Table 3   Courses offered by Imperial Institute of Sugar Technology 
1938–39

Source: Government of India. 1939. Annual Report of Imperial 
Council of Agricultural Research 1938–39, New Delhi, manager of 
publication. p. 81

Courses offered Number 
of 
students

Fellowship in Sugar Technology 3
Sugar Diploma course 20
Sugar Analyst course 9
Pan Boiling (short term course) 5
Dutch Language (short term course) 1
Total 38

16  Government of India, Department of Education, Health and Land 
File No. 4–5/39-A, New Delhi: National Archives of India (NAI), 
New Delhi, 1939.

17  Copy of a letter from the Director Imperial Institute of Sugar 
Technology, India to the consulting engineer Roads, Government of 
India, Simla, no. 3161/tech, dated Cawnpore 16th May 1939, Gov-
ernment of India Department of Education, Health and Land File No. 
4–5/39-A, NAI New Delhi 1939, p. 28.
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83 notes and consolidated statements giving detailed statistical 
information were published in the Indian Trade Journal (ibid, 
footnote, 11, p. 82).

The outbreak of the Second World War obstructed the 
import of machinery from abroad. This greatly handi-
capped the factories in extending their plants to improve 
their efficiency. The Institute helped in easing the position 
by collecting detailed information regarding secondhand 
and new machinery available for sale in India and supply-
ing the same to those interested in purchasing secondhand 
and new machinery. The factories approached the Insti-
tute for advice on their day-to-day problems. Some of the 
important issues on which advice was given by correspond-
ence included: sugarcane varieties and system of rotation, 
the clarification of juices, evaporator scales, and their 
removal, cleaning steam sides of heating vessels, treat-
ment of sugar factory and distillery effluents, utilization 
of bye-products, the manufacture of candy, confectionery, 
and other industries subsidiary to sugar. As usual, technical 
and commercial statistics were collected for the industry 
in the forms prescribed under the Sugar Production Rules, 
1935. These were checked in the Technical and Statistical 
Sections of the Institute. Having a steady onset, the Impe-
rial Institute of Sugar Technology effectively addressed 
the sugar industry's needs through research and training 
workforce for the same.

5 � Sugar Institute and the sugar industry

The Institute had started working in full swing in 1937; fac-
tory owners turned to the Institute for assistance. The tech-
nical requirements of the sugar industry could be classified 
on the basis of active and passive phases, which included 
the 'crushing season' and 'silent season,' depending on the 
industry's workload. Accordingly, the factories required 
technical staff comprised of skilled labor and unskilled 
labor during the crushing season. The skilled labor com-
prised of fitters, mechanics, engine drivers, firemen, turn-
ers, blacksmiths, tinsmiths, khalasies, welders, moulders, 
oilmen, electricians, and fitter coolies etc., pan-men, quad-
ruplemen, juice supervisors, workers on the centrifugal 
machine, filter press, juice heater, sulphur station, elimina-
tors, settling station, and palledars on bagging and stacking 

sugar. However, in the silent season fitters, mechanics, 
electricians, engine drivers, firemen, turners, blacksmith, 
tinsmith, khalasies, welders moulders, oilmen, and sugars 
palledars were retained.18

Mechanical and chemical engineers from Europe were 
invited by Indian factory owners to establish the factories 
and install plants. The following table presents the number 
of labourers employed by some factories (Table 4).

Bihar and Eastern United Provinces more specifically 
Gorakhpore had emerged as the epicenter of the sugar 
industry. The industry in this part of the country was three 
decades old (Amin, 1984). The factories in Gorakhpore 
had become a training ground for different workers needed 
for sugar factories. A factory owner revealed that the 
skilled labor for sugar manufacturing was imported from 
Gorakhpore, and its neighboring districts, and thus, they 
were gradually substituting their foreign staff with these 
trained workers.

The assistance offered by the Institute was largely deter-
mined by the nature of the enterprise, depending on whether 
the enterprise was managed by a company or a factory man-
aged by an independent owner. It was felt that large compa-
nies controlling a group of sugar factories had the financial 
resources to pay for consultancy provided by the Institute 
whereas individual factory owners could not manage this 
assistance on payment. Factory owners felt that there should 
be direct contact between the companies and the Imperial 
Institute; the consulting staff's practical advice and assistance 
should be available for the sugar factories. Therefore, the fac-
tory owner demanded that the Imperial Institute offer tech-
nical services to factories on particular problems, and such 
assistance should be free or at a cost no more than the actual 
travelling expenses (ibid footnote, 14).

The nature and mode of exchange of information 
among industry and the Imperial Institute became a 
determining factor for the effective assistance provided. 
Reflecting on this exchange the manager of Lakshmi 
Sugar Mills & Oils Ltd., Hardoi remarked that the assis-
tance offered by the Imperial Institute could be divided 
into three heads: (i) Information in Engineering, (ii) 
Information in Sugar Technology, (iii) Commercial, and 

Table 4   Composition of labour 
force in sugar factories

Source: Indian Sugar Mills Association. 1938. Op. Cit. p. 343

Name of the factory Crushing Silent

Skilled Unskilled Skilled Unskilled

The Nawabganj Sugar Factory Gonda 172 1133 116 291
Basti Sugar Co. Ltd. Basti 79 681 43 122
Bahrampur Sugar Co. Ltd. Gonda 168 468 109 36

18  Indian Sugar Mills Association, Indian Tariff Board Written Evi-
dence recorded during Enquiry on the Sugar Industry, Vol. I. Manag-
ers of Publications, New Delhi, 1938.
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Statistical information. The assistance available under 
heads first and second was very general and available in 
professional consultation. It was suggested that the Insti-
tute appoint an experienced and competent engineer who 
would request engineering control data from each factory, 
provide routine advice to the factories on any deficiencies 
he detected, and assist the factory engineers with their 
technical problems. Furthermore, the engineer would 
also notice the industry improvements or new designs in 
machinery and its working. With regard to the third form 
of assistance, the factories had to send periodic reports 
on chemical control (ibid footnote, 14).

Some factory owners were discouraged with the func-
tioning of the Institute as they felt that the Institute of Sugar 
Technology was concentrating more or less on official work 
and was more helpful to the government than the industry 
at large. The factory owners also argued that it was the 
government's moral obligation to assist the factories. One 
factory owner suggested that the Imperial Institute appoint 
one or two officers to inspect the factories at least twice 
during the season so that the technical working of the fac-
tory should achieve uniform standards. It was pointed out 
that the government got three crores seventy-five thousand 
rupees as excise duty from the sugar industry and was 
obliged to provide sufficient technical supervisory staff for 
technical controls. Moreover, the factory owners remarked 
that the Industries Department of the local government did 
not offer any help whatsoever and in their opinion, it was 
not even capable of assisting the industry (ibid footnote, 
14).

The factory owners were not familiar with the process of 
standardizing the sugar and thus faced difficulties in apply-
ing the information provided by the Institute. Highlighting 
the challenges encountered by the sugar factories in this 
regard, the manager of Jagdish Sugar Mills Co. Ltd. Gora-
khpur stated,

We have not been able to do any business on the basis of 
sugar standard prescribed by IIST. We did try to grade 
sugar according to these standards, but we have to give 
up as we found it of no use. The price charged for the 
standard was very high. They may become more useful 
if available at cheaper rate' (ibid footnote, 14, p. 275).

A contrast was clearly visible in agriculture and non-
agricultural-based industries' assistance and control. On the 
one hand, the Industries Department provided assistance and 
regulating industries and technical education of industries like 
cotton-textile, leather, glass, engineering etc., on the other 
hand, industries based on agricultural products like sugar and 
oil were assisted and controlled by the Agriculture Depart-
ment, and primarily assisted by Indian Council of Agricultural 
Research, Delhi. There was sometimes a lack of coordination 

among Industries and the Agriculture Departments, which 
most factory owners frequently pointed out.

6 � Conclusion

The political economy of the state and private industrial 
investment primarily determined colonial enterprise 
for technical education in British India. The case of the 
sugar industry and the setting up of the Imperial Institute 
of Sugar Technology unfold the multidimensional 
process of institution building wherein the state, the 
institutional leadership, and industrialists worked in 
accord with their preferences. Nevertheless, the Indian 
Sugar Mills Association, Indian Tariff Board, and 
Indian Council of Agricultural Research contributed 
significantly to organizing training and research for the 
sugar industry. Besides teaching, learning, and research, 
the Institute also assisted in the form of information 
concerning capital cost, working expanse, and a list of 
sugar machinery makers to the emerging modern sugar 
factories. Bureau of Sugar Standard, a Museum, and An 
Annual Review published in the Indian Trade Journal 
confirmed the professional and modern image of the 
Institute. As a sugar excise fund funded the Institute, this 
made a moral obligation on the part of the government 
to provide systematic and regular consultancy to the 
factories, which the small factories could not afford. 
However, bureaucratic hurdles obstructed the smooth 
flow of information between scientific advice offered 
by the Institute and industry.

Data availability  Not applicable.
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