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ABSTRACT 

 

The introduction and ‘transfer’ of technology in the tea sector in India during 

the colonial period, is a subject which hardly has been researched upon. This 

lacuna in the history of technology, and economic history is particularly glaring 

considering the manifold socio-economic implications of the introduction of 

machinery in the tea industry. This paper makes a foray into this relatively 

under-explored area to elucidate the origins of technology in the sector, the 

particular conditions that necessitated and facilitated the rapid introduction of 

the various components, and the early and long-term implications of all these. In 

inquiring particularly into the questions of innovation and transfer, the paper 

reflects on the specific ways in which ‘metropolis-periphery’ relationship 

unfolded in this domain and points out how problematic it is therein to hold a 

simple relationship of dependency or unilateral transfer. Perhaps more than in 

any other sector of technology in the colonial period, the ‘periphery’ provided 

considerable impetus or rather took the lead in the innovations though much of 

the final fabricated artifacts came from Britain. The paper thus tries to highlight 

the nuances and peculiarities of technology transfer in the tea sector. While 

explicating the impact of the introduction of machinery in different spheres – 

social, economic and commercial – the paper also tries to present a few useful 

lessons that could be of contemporary relevance.  
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INTRODUCTION 

In the history of technology concerning colonial India, areas like railways, 

textiles, telegraphs, irrigation, electricity have received considerable attention. 

Thanks to David Arnold, even‘everyday technologies’ like bicycles, rice mills 

and typewriters have received their due share of attention.
1
On the other hand, 

with regard to the tea industry as such, we have rich literature on aspects such as 

labour, colonial motives, trade, commerce, land, wages and gender but hardly 

any, which focuses in a major way on the origins of technology in the tea 

industry - its sources, nature, transfer mechanisms, spread, and implications. 

Thus, in studying this relatively neglected aspect, one would fill the 

corresponding lacunae both in the literature on history of technology as well as 

on the tea industry. More importantly, such a study would help better 

understand some of the aspects on which much has been already written (like 

labour, colonialism, international commerce in tea etc.), by relating these to 

aspects of technological development in a mutually constitutive way. This paper 

is a modest effort in that direction. 

 

The broad aspects covered in the paper include:(a very brief account of) the 

early days of the tea industry in India; processes of tea manufacture; the 

immediate factors behind introduction of technology; the pioneers – particularly 

two major stories - Jackson-Marshall and Davidson; the impacts of the 

introduction of the new technologies; the interesting ways in which metropolis-

periphery relationship played out with regard to the creation and transfer of 

technology; cultural issues in the light of colonial ideas of ‘purity’, the 

glorification of the machine, and the demarking of the ‘savage’; and finally 

some useful pointers for contemporary consideration. 

 

                                                        
1
 David Arnold, Everyday Technology: Machines and the Making of India's Modernity, University of Chicago 

Press, 2013. 
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ORIGINS OF TEA IN INDIA 

The origins of tea as a commercial crop in India, can be traced to the Governor-

Generalship of Lord Bentinck when the Tea Committee was set up (in the year 

1834), to find ways of growing tea in India as an alternative to Chinese 

dominance in the field. The committee worked towards the transfer of tea plants 

and seeds from China. Even as these efforts were on, an indigenous variety 

grown in Assam was also discovered (and subsequently hybrid varieties were 

developed locally). But initially, the plants, the art and the expertise were in the 

main, obtained from China - this included the bringing of Chinese personnel to 

India for providing local training. This in itself is of significance to questions of 

metropolis-periphery relationship as one sees expertise – botanical or 

agricultural - being transferred from one so-called periphery to another but 

under the midwifery of colonial metropolitan interests.  

 

In the process of the transfer, the plant and the way of its cultivation underwent 

important transformations. Whereas in China, it was still grown in the vicinity 

of homes as small-scale cultivation, the British, looked at the whole project 

from a largely commercial point of view and cultivated tea over huge 

landscapes in plantation style by clearing huge swathes of forest and 

uninhabited lands.  

 

In the light of these major shifts in the very approach to tea cultivation under the 

aegis of British colonialism, it is important to redress the lacuna in research on 

the historical aspects of tea technology not only because of the prominent place 

that tea had in the colonial enterprise but also because of the fact that tea gave 

multiple room for role of technology - from the clearing of forests to the 

packing of the teas. Tea estates, on the one hand, were an agricultural enterprise 

as signified by the plantations, and on the other, were also industries as signified 
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by the factory in the close vicinity of the plantation itself. It was in the latter 

domain that much of the early technology was introduced.  

 

TEA AND MACHINERY 

It would be useful here to capture in a nutshell, the various factory processes 

that have over the years opened themselves to increasing mechanization. Once 

the tea leaves are harvested from the field, the first step in the processing is the 

‘withering’ whereby the leaves are transferred into troughs and spread in 

appropriate ways for reduction of their moisture content. Next the leaves are 

subject to the process of ‘rolling’. This involves gentle rolling of the leaves so 

that their cells are exposed and rendered ready for the process of oxidation 

[generally referred to as ‘fermentation’] by which the tea acquires it brownish 

colour when spread out and exposed to appropriate humidity and temperature. 

[‘Green tea’ is that which is obtained if the rolled leaves are not subjected to 

this process of oxidation]. After this comes the drying process through which 

the material get its dry texture. This is followed by the ‘sifting’ and ‘grading’ 

processes through which different grades of tea are separated based on their size 

and nature. This style of manufacture of tea (with whatever level of 

mechanization) is referred to as the ‘orthodox’ method and it was the main 

method until ‘CTC’ machinery was invented in the 1930s and became more 

commonly used from the 1960s. CTC stands for ‘cutting, tearing and curling’– 

processes that replace the process of gentle rolling in the orthodox method. 

Though CTC dominates today, Orthodox tea continues to have its own niche 

market, customers and connoisseurs.  
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ORIGINS OF MACHINERY IN INDIAN TEA INDUSTRY 

Going back to history and to the 19
th
 century, it is important to bear in mind that 

all the basic processes alluded to above, were by and large, executed manually 

and through natural contrivances – as that is how the Chinese did it (and how it 

was taught/learnt in India).The leaf was withered in open sun-light, hand-rolled, 

fermented on floors, dried over charcoal fires, and trampled into the chests by 

barefoot workers. But the proud children of the industrial revolution would not 

brook this situation for too long. Even in the very early days, Charles Bruce, 

one of tea pioneers in India in the 1820s and 1830s was to say: “After a year’s 

instruction under Chinamen, it might be left to the ingenuity of Englishmen to 

roll, sift and clean tea by machinery”.
2
He even felt that it was not impossible to 

export the leaves to England in a certain state to be worked on cheaply by 

machines there, in place of “the nice and tedious processes, which they have to 

undergo from manual labour in China”.
3
 One finds here that even at this very 

early learning (from China) stage, there was a simultaneous condescending 

(“...nice and tedious processes..”) attitude towards some of the methods that 

were followed by the Chinese – less technological as they were. Also Bruce’s 

(somewhat outlandish – in retrospect) idea of sending the leaves to England 

aligns well with the dominant colonial economic practice of the time, to have 

raw materials (like cotton, for instance) taken to Britain for industrial 

processing. 

 

However, given the very nature of tea and its manufacturing processes (the 

precise reason why factories are in such vicinity to the place of cultivation – 

unlike in the case of most other crops from rice to cotton), the idea of 

transferring this crop to Britain was never seriously pursued. This set the 

peculiar scene for tea-related machinery in India whereby much of the 

                                                        
2
‘Assam Tea’, The Friend: A Religious and Literary Journal, 13 June, 1840, p.289. 

3ibid., p.289. 
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innovation with regard to the machinery as such had to happen in India, 

irrespective of where it (the machinery) was eventually manufactured. Also as 

compared to China, Britain apart from its huge involvement in the tea trade 

globally (and because of ever rising ambitions on this front), was more naturally 

poised towards technological innovation in the tea sector.  

 

Apart from the possibilities that were open to industrial Britain, there were also 

specific reasons that also called for early introduction of machinery. One was 

the increased demand for tea. The consumption of tea had increased 

tremendously in Britain transcending social hierarchies.  For instance by 1880 

annual per capita tea consumption in Britain had risen to 4.57 pounds, almost 

four times what it had been sixty years prior to that i.e., the 1820s. In fact, the 

broadening of the social base of tea consumption was in a cyclical relationship 

with introduction of machinery as the latter led to more production and also to 

the availability of tea at cheaper rates.  

 

Another important factor related to the introduction of machinery was the 

difficulty of garnering labour considering the huge (plantation) scale that the 

British envisaged and the geographic location of the new tea estates (created in 

many cases by the clearing of forests far from the then usually populated areas). 

Labour had to be fetched from far-flung places by tedious methods. Retention 

of labour too was difficult in the exacting conditions of the alien plantation 

settlement - with almost everything being done manually in the early days. In 

1882, we have a writer terming labour itself as machinery – it was “the great 

machinery by which tea-land is made valuable; and it is costly machinery too 

especially for Assam tea-planters”.
4
 

 

                                                        
4
Samuel Baildon, The Tea Industry in India: A Review of Finance and Labour and a Guide for Capitalists and 

Assistants, W.H.Allen and Co., London, 1882.p.155. 
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It is important to note this approach to the role of labour in tea (apart from the 

scale) - i.e., it being seen as a conglomeration of reproducible steps/activities 

that could be replaced by machinery - unlike the Chinese approach to tea 

making whereby it was seen as an ‘art’. Another obvious dimension (with 

labour being seen as ‘costly machinery’) was the sheer economic approach in 

terms of costs and benefits with regard to technology vis a vis human labour – 

as neatly explicated by a planter writing in 1888:  

Any garden that can make 200 maunds (38 kilogrammes) tea will find machinery necessarily 

good….the expense is so great and there is so much difficulty in getting men on an estate, that it is 

better to get machinery as soon as possible. The sooner the machines are bought the sooner they 

will pay for their cost.
5
 

 

‘Paying for their cost’ naturally leads to the question of availability of sufficient 

capital to invest in such attempts. Here again is another contrast with China 

where tea- making was a peasant driven activity unfolding in small holdings.In 

India, on the contrary, as holdings got increasingly bigger, as proprietary 

ownership increasingly gave way to larger corporations/companies, and as 

managing-agency system got increasingly well entrenched in the tea sector, 

there was increasing availability and flow of such requisite capital. All these 

also meant another new dimension to tea – again as opposed to Chinese view of 

it as an art. Tea cultivation was to be more a huge exercise in management 

(rather than an art) characterised also by growth of associations (like the 

various Planters’ Associations), organisations and institutions – including 

research institutions. An important and obvious supra-element in this network 

of enabling factors was the very supportive/favouring role played by the 

colonial state with its highly planters-friendly policies – especially on land 

acquisition and labour. 

 

Thus was assembled a constellation of factors, needs and possibilities – all of 

which were also intimately tied to the metropolis - its tastes, demands, 

commercial motives and industrial capacities.  When exactly machines were 

                                                        
5 A Planter, Notes on Tea in Darjeeling, Darjeeling, 1888,  pp.64-65. 
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introduced –is a question for which a very precise answer has been elusive so 

far in this research. However we have useful pointers to gather a fair idea of the 

approximate time. According to one newspaper report, machines were first 

introduced in 1860 and became general after 1870.
6
 In the Assam Tea Company 

(established in 1839) – which was the first tea company in British India (and 

thus the first tea company in the world) “machinery was first started in some of 

the processes of manufacture” by 1860. 7 According to a modern writer’s 

surmise, machinery arrived in 1860s and was invented by planters.
8

A 

contemporary authority alludes to the rise in the need for more and better 

buildings – a need arising with the installation of machinery after1867.
9
From 

these early sources, it emerges that machines were introduced sometime in the 

1860s i.e., in just about two decades of indigenous cultivation. 

 

It is important to note however that the advantages of machine were not very 

unequivocal. In fact, even till the 1880s one encounters expressions of doubt, 

caution and questions of financial viability. In January 1865, for instance, we 

come across a letter from Jorehaut Company (another of the earliest companies 

set up in Assam) to its Calcutta agents - in responding to a proposal to offer a 

reward for the introduction of machinery for withering, rolling and firing of dry 

leaf – categorically stating that the saving of labour through the introduction of 

machinery would be very ‘trifling’ and also there were financial and many other 

difficulties. Even as late as 1881, there is similar evidence through a 

contemporary letter stating that none of the manufacturers of any machine 

provided compelling reasons for change. The letter goes on to say that in fact 

the factories that recently commanded the highest prices had manufactured tea 

using their existing contrivances i.e., without introduction of any major 

                                                        
6
‘Great Britain's Tea Trade: A Flourishing Industry’,The Shanghai Times, 29 June 1914,p.6. 

7 Wilson Gow&Stanton, Tea Producing Companies of India and Ceylon Showing the History and Results of 

Those Capitalised in Sterling, A. Southey and Co., London, 1897, p.3. 
8
J.Weatherstone ‘Historical Introduction’,  inK.C.Willson&M.N.Clifford (eds.) Tea: From Cultivation to 

Consumption, Springer Science+Business Media, Dordrecht, 1992, (pp. 1-23), p.12. 
9H.A.Antrobus,A History of the Assam Company 1839-1953, T. and A. Constable, Edinburgh, 1957,p.303. 
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machinery.
10

This skepticism particularly in the 1880s is perhaps also related to 

the bad economic patch that the tea industry was going through (after three 

decades of great prosperity),at the time - with very low international 

prices.
11

But on the other hand this general ‘depression’ – also served as precise 

reason for invoking arguments about the ‘survival of the fittest’  - and calling 

for the use of machines as one of the ways for producing tea at lower cost and 

being competitive.
12

 

 

Thus the picture that emerges in the decades 1860s to 1880s is a mixed and 

complicated one and also one not yielding any clear and major pointers. It is in 

this context that the stories of two major innovating complexes, serve as an 

exemption: the Marshall-Jackson story and the Davidson story. 

 

MARSHALL-JACKSON STORY 

The Marshall-Jackson narrative is about two (planting) brothers - the Jackson 

brothers-  in India, and the Marshall Company in Britain. John and William 

Jackson were based in a tea estate in Upper Assam. In 1871 the Jackson 

brothers were on their way home to England from the estate as part of which 

they sailed down the River Brahmaputrain a river boat which got grounded due 

to an encounter with a shifting sand bed.
13

As they were sauntering out in the 

vicinity, they came across a portable steam engine whose remarkable feature 

was that it did not show signs of breaking down in spite of about ten years’ 

nonstop performance. William, who was impressed by the design, had taken 

note of the maker’s address – the name was that of the English firm Marshall 

Sons & Company, Ltd., in Gainsborough. The Jackson brothers finally got off 

the sandbar and, once home, asked the steam engine firm to produce a tea-

rolling machine of their design. What is to be noted here is that the design was 
                                                        
10‘Tea Machinery’ by E.M, Indian Tea Gazette, 8(7) March 7, 1881, p.83. 
11

ibid.,p.66. 
12

ibid.,p.91. 
13

James Norwood, ‘The Advent of Tea Machinery’, http://www.tching.com/2008/05/the-advent-of-machinery-

continued/ [last accessed 25 July 2015]. 
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made by them while they were in Assam – which seemed quite natural going by 

the old dictum of necessity being the mother of invention – the design coming 

from someone in proximity to the theatre of the necessity. Obviously the design 

would have been modified based on discussions with the manufacturer on 

aspects related to the manufacture of the machine itself [as opposed to the 

manufacture of tea].  The eventual rolling machine was supposed to be the first 

to do the job faster and better than could be done by hand.  

 

It is important to note (in the context of labour requirements), that the process of 

rolling attracted this major innovation. The job of rolling (by hand),absorbed by 

far the largest number of labourers inside the factory and thus the first 

endeavours to apply machine(including the earlier less-known ones prior to 

Jacksons’ innovation),in manufacture, concentrated on that process. As per one 

estimate, one man was capable of rolling 80 pounds of leaves per day but a 

rolling machine could do the equivalent of 60 such ‘coolies’. 
14

The labour force 

thus released was also expected to serve some of the urgent needs of cultivation 

(i.e., in the field – as opposed to factory), as acreages under tea cultivation kept 

increasing.
15

 

 

According to one report, it was in 1872 that Jacksons set up the first tealeaf-

rolling machine in the Heelakeah garden of the Scottish Assam Tea Company. 

But we note that at this stage (not withstanding the discussions that the Jackson 

brothers had with Marshalls in Britain), the Marshall Company does not appear 

to be directly involved in a big way in the installation of this initial machine. 

Also, apart from the tea garden in which he was placed, William Jackson and 

his initial machines were also sought by other tea gardens.  There is a mention 

of an order from the Jorehaut Company in 1873.
16

 At Jorehaut, Jackson was to 

                                                        
14

J.Weatherstone, p.15. 
15

H.A.Antrobus, p.109. 
16 ibid.,105. 
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superintend the construction of the machines and their working until they 

worked steadily. Additionally, he was also offered charge of three steam 

engines including all its repairs, at the rate of Rs.50 per month each. This latter 

offer was particularly in order to assist him in establishing a workshop in the 

district for repairing machinery.
17

 While these facts point to some early forms of 

modern ‘consultancy’ and ‘annual maintenance contract’, it is also significant 

that early attention was given to local workshops - at least for repairs. These are 

substantial indicators of the fact that mechanization, from this stage, began to be 

thought of in the long term. 

 

With regard to Marshall’s formal entry into the Indian scene directly, the 

references to tea machinery make their first appearance in the board minutes of 

Marshall in February 1877.  By this account, the drawing office completed 

working drawings for a tea-rolling machine and a tea drier in November 1877, 

and these together with a 10 hp fixed engine and a 14 hp semi-portable engine 

were shipped out to Calcutta in May 1878.
18

  This consignment having proved 

very satisfactory, by 1881 the drawing office completed new designs for tea-

rolling machines and also a tea drier.  Subsequently over the years the company 

introduced improved versions of the driers and rollers and other machines 

including a vibrating tea-packing machine in 1898.
19

William Jackson was to 

invent and patent more machines designs for rolling, drying and packing, and 

Marshalls was to roll out varieties of machines and improvisations in all 

departments over the next decades. Thus a definitive and crucial partnership in 

the tea machine landscape seems to have started from a stranded boat incident! 

In the meantime in 1891, the Marshall Company established their physical 

presence in India by opening an office in Calcutta (No.1, Lall Bazaar).  Shortly 

                                                        
17

ibid.,p.106. 
18

Michael R.Lane, The Story of the Britannia Iron Works : William Marshall Sons & Co., Gainsborough, 

Quiller Press, London, 1993. p.2. 
19ibid.,p.5. 
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afterwards, Henry Marshall of Marshall Company, accompanied by William 

Jackson, made an extended tour of India, and established great rapport with 

customers, i.e., the planters.
20

By the end of 1925, tea machinery sales in India 

represented 22 per cent of the total Marshall Group sales. 
21

It is also a tribute to 

Jackson’s original invention of 1872 that nothing better had been produced in 

that sector of machinery until the appearance of CTC in 1931.
22

But 

improvisation nevertheless continued in the rolling and other processes.  

What is particularly to be noted in these innovations is the constant engagement 

of stakeholders. The Marshall-Jackson partnership along with the kind of 

partnership and direct engagement with planters, adds another dimension to the 

creation of technologies – rather co-creation - based on constant emanation of 

needs, designs, corrections, improvisations - all crisscrossing the divides of 

metropolis and periphery while the main participants including the demand side 

(i.e., consumers of the eventual tea) pertain to the metropolis in their geographic 

position or origins. 

DAVIDSON STORY 

The trends emerging above are even better explicated with the Davidson Story 

or Sirocco Story – Sirocco being brand name of a drying machine [the name is 

derived from the term for hot air currents in the Sahara]. Sam Davidson a 

resident of Belfast was known to have a keen mechanical sense and 

acquaintances in the tea world of India. In 1864, at the age of 17, Davidson left 

Belfast to India to take up the appointment asan assistant on his father’s 

Burkhola estate in the Cachar region of Assam.
23

Within five years of his stay 

and careful study of the local needs, and his experiments on possible 

mechanical solutions, he had obtained a patent for a drying machine (in 1869) 
                                                        
20

ibid.,p.5. 
21

ibid.,p.8. 
22

H.A.Antrobus, p.107. 
23ibid.,p.110. 
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and later for a roller (in 1870) while serving in the Burkhola estate.
24

After this, 

he made a couple of visits back home in 1870 and 1872/73. It is not known for 

sure if he had had any discussion with manufacturers as in the case of Jacksons. 

But back in India, he with his own hands and with the assistance of local labour, 

constructed and modified one drying machine after another and by 1875 he had 

a drier working very successfully at Burkhola and on this machine he obtained a 

further patent.
25

 

Davidson’s next few steps point to further interesting ways in which the centre-

periphery relationship unfolded in the domain of tea machinery innovations. By 

August 1875, he had also come to realize that such a machine “to be satisfactory 

and reasonably trouble-free must be a high class engineering job, far beyond the 

skill of the crude boundaries and smiths” then available in India.
26

This 

‘realisation’ is of considerable consequence for its estimation and 

pronouncements on the capabilities at the periphery with regard to manufacture. 

Convinced of this situation, Davidson left again for Belfast and returned to 

India in 1878, this time with a machine made by Ritchie, Hart and Co. 

,according to his latest design.
27

 He held the first demonstration of this machine 

in Calcutta in April 1878 and by June of that year had already sold six 

machines.
28

 In August 1878 he moved the machine up to Cachar.
29

 

More important than the dates and the places, is the actual processes involved in 

the creation and the transfer of technology. We already see the situation getting 

even more complex with actual prototypes - of whatever limitations - being 

built in India and also the for the first time mention of Indian hands too. Also as 

                                                        
24

John Weatherstone, The Pioneers 1825-1900: The Early British Tea and Coffee Planters and Their Way of 

Life, Quiller Press, London, 1986, pp.57-8. 
25

Edward D Maguire, The Sirocco Story: The Birth and Growth of a Industry, Davidson and Company, Belfast, 

1958, pp.13-14. 
26

ibid.,p.14. 
27

ibid.,p.14. 
28

ibid.,p.15. 
29ibid.,p.15. 
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in the case of Marshall/Jackson, through his interaction with the planters during 

the exhibition and through other modes, Davidson too continued to elicit more 

specific requirements and also the need for ever larger driers. But again the 

significant point to be noted is that he heads back home and has those larger 

driers again made by Ritchie
30

 and even more interestingly he (unlike Jacksons) 

started his own manufacturing facility in due course (in 1881) in Belfast.
31

 

Some of these trends in the metropolis-periphery relationships and the flow of 

expertise, design, technology and products are also seen in the other major 

breakthrough of the 1930s alluded to earlier i.e., the invention of CTC. The 

CTC case has its own share of new dimensions as the inventor in this case was 

not only a former apprentice of Marshall Sons but also a tea planter in Assam 

himself. William McKercher,  invented the crushing, tearing and curling 

process in 1932 while he was in Assam. But again the actual prototype and 

manufacture of machine, in this case also had to be done in Britain. 

 

INNOVATIONS AND FURTHER INTERCONNECTIONS 

The metropolis mattered not only in terms of the manufacture and export of the 

machines from there. The metropolitan tastes punctuated the course of 

innovations in a very major way. For instance it was very important to assess 

the possible reactions of British (and other global) consumers to the change in 

flavour and endurance that would ensue by the replacement of charcoal drying 

by hot air drying done by the drying machine. Answers to the questions of the 

indispensability of the charcoal fumes for the flavour, or the over drying of leaf 

(or not) by the quick heating drier and other such questions related to the impact 

of the machines on the taste, had to be obtained by careful feedback 

mechanisms. In this, the agents and brokers played a very crucial role.
32

As 

                                                        
30

ibid., p.17. 
31

ibid.,p.17. 
32The Tea Cyclopaedia, Whittingham & Co., London, 1882, p.229. 
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important intermediaries in encouraging, evocating and rewarding innovation, 

and also eliciting and providing feedback, they thus served as yet another 

important node in the innovation complex in the tea-industry. 

 

Coming back to the periphery, the local socio-environmental factors too played 

a significant role in the technology choices and innovations. The existing 

method of direct charcoal drying needed cutting of more wood. Of course this is 

directly related to the increase in external demand and the expanding size of 

plantations and factories. On the other hand more wood was also needed for 

firewood for the increasing number of ‘coolies’ who were being brought anew 

to the new plantations (apart from the growing need for more timber for more 

packing boxes). Thus there was a compulsion to look for better and more 

efficient use of wood in terms of steam boilers that would provide the hot air for 

drying, for instance. 
33

 This also led to search for other resources and the entry 

of other factors into the picture – like coal in Assam estates and petro-sources in 

other estates closer to such emerging refineries. This also brought railways 

(carrying coal) into the picture in a significant way.
34

 

 

In the same vein, it is interesting to note that the demands that arose out of the 

tea industry and the technological solutions thereof, did not limit themselves 

just to tea machinery and to their use in the periphery. A good example of this is 

the fact that the demand for huge fans in the tea factories led to such 

innovations in large-size fan manufacture, with such fans eventually ending up 

in submarines, which were in action in the world wars (quite interestingly in 

both the Allied and German submarines!). And towards independence, the 

connection with India through tea machinery, for British companies like 

Marshall and Sons, led to orders and contracts for other machines like road 

rollers and tractors, by independent India. 

                                                        
33

ibid., p.228. 
34H.A.Antrobus, p.112. 



20 

 

 

IMPACTS OF THE INTRODUCTION OF MACHINERY 

We began the discussion on the origins of machinery with the reference to 

China, the eagerness to learn from the Chinese, and also the accompanying 

quest to yet overcome the tedious manual processes followed by the Chinese.  

Quite naturally, one of the immediate globally tangible effects of the 

introduction of machinery was with regard to China - the relative decline and 

marginalization of Chinese tea. Incidentally the wide array of information about 

this transformation in the global tea trade, offers another way of identifying the 

period when machinery had come to occupy a pre-eminent and wide presence in 

the Indian scene. 

 

The New York Times reproducing a news item from London Daily Newsin April 

1882, said:  
The Chinese have been making tea for a thousand years, and yet the rule there is hand made 

tea. In India the industry dates some 40 years and all is done by machinery… As with all 

industries so with tea; the work is done more regularly, better, in a more cleanly way and far 

more economically by machines than by hand
35

 

 

The same year The Sun [coming out from Baltimore] advocated the cultivation 

of tea in the southern parts of America, based on India’s experience with 

successful introduction of machinery and its challenge to Chinese tea. 
36

The 

Chinese decline in tea - with statistical pointers - can be gleaned from another 

news item of the London Daily News reproduced in The Washington Post of 5
th
 

March, 1888.Between 1881 and 1886,China’s export is said to have decreased 

by 24 million pounds while that of India and Ceylon increased by 35 million. In 

a curious reversal of affairs, in just about 50 years, a special committee of 

experts of the Shanghai Chamber of Commerce recommended to the Chinese 

Government the dispatch of ‘intelligent and practical’ Chinese to India and 

Ceylon to “study the methods of cultivation and preparation there”, and the 
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establishment, at Government expense, of one or two factories with modern 

machinery in the tea-producing districts. This was to teach the Chinese “how 

their successful competitors beat them”. The Chinese methods were reflexively 

seen as ‘primitive methods’, which “wholly fail[ed] under the influence of any 

untoward circumstance”.
37

 From these accounts, one can surmise that 

machinery began to make major headway into the Indian tea industry sometime 

in the 1870s and that its effects were internationally visible by the 1880s and 

90s. 

 

Coming back to the interesting issue of reverse learning (by China), in 1905 we 

have reports of an actual visit by a Chinese Tea Commission to India, which 

toured the tea districts of Assam and Darjeeling to learn about tea!
38

There were 

also other differentiating elements beyond machinery, which the Chinese were 

keen to learn from India, like the more scientific modes of cultivation, of 

plucking, or just of the very scale in which it was done in India. Nevertheless, 

the prime cause for the overtaking of China was seen to be the role played by 

the advent of new technologies into the tea industry. The Times of Indiain a 

piece dated 21
st
 March 1913, talks of the steady development of ‘this important 

industry’ in which the reduced cost of production had “gradually relegated our 

formidable Chinese rivals to the inferior position which they have had to be 

content with ever since”.
39

 The report also provides an indicative figure about 

the cost of production by pointing out that in 1872, when Jackson began 

inventing, the cost of tea production in India was eleven pence a pound, but by 

1913, improved machinery had reduced the cost to about three pence a pound.
40
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But the point about new technology and machinery was not just about 

efficiency, costs and volumes of production. The discourse surrounding the 

machinery and India-China comparisons assumed newer elements, which went 

from economics to cultural aspects. In July 1914, the Shanghai Times reports of 

serious inquiry being made in China as to how tea could be improved. The 

unambiguous answer was: “machinery should be introduced.” However, the 

comparison went beyond efficiency, mode and rate of production and assumed 

other dimensions. The manufacture of tea “by hands and feet” was seen to be 

spoiling not only the colour and flavour, but was also considered as “not 

sanitary”.
41

 This is an internalization of the idea of ‘purity’ that the British 

constantly harped upon while talking of the new machines and the earlier less 

mechanical ways of processing tea. 

 

What was acceptable and what was till recently practiced in India itself, now 

had to stand up to more rigorous scrutiny punctuated by new concerns of 

cleanliness and purity with the advent of the machines. The earlier reverential or 

at least deferential attitude towards the Chinese and their ‘art of tea making’ 

now not only diminished but yielded place to disdain, and criticism of certain 

other aspects such as dishonesty and adulteration. This is particularly with 

regard to green tea, which in the traditional method would be of a dirty green 

colour. But to make it attractive the Chinese supposedly treated it with sulphate 

of lime or turmeric or even indigo.
42

 The answer to all of this - the insanitary 

ways, the crudity, the inefficient rate of production, the adulteration - the 

alternative to all of this lay now in the new machinery-driven modes of 

production. The Machine thus came to be invested with more and more virtues 

and to be projected as a marker of western man’s superiority and ingenuity. A 

clear racial dimension also formed part of this glorification of the machines as 
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seen from an 1881 essay on tea machinery in the Indian Tea Gazette which 

emphasized that no comparison at all could be drawn between tea-manufacture 

in China and India. While the former was “as crude as it was two or five 

hundred years ago”, the latter (though seen to be still far from perfection) was 

“in its many details [and] in its numerous machines, cleverly contrived to save 

labour and better the teas”. In summary, the article accounts for this contrast as 

“a striking illustration of the activity, the nerve [and] the inventive genius of the 

Anglo Saxon race."
43

 

 

Among other impacts of the new machinery, even at that time, there were 

concerns and considerations of energy efficiency and fuel use – again citing 

comparisons with the Chinese methods.  The Chinese method of firing the leaf 

over charcoal was deemed to be very slow and costly. It took about eight 

pounds of good-quality wood turned into charcoal to dry a pound of tea, 

whereas, the Jackson drying machine produced the same results with anything 

that could be burned or with just one-quarter pound of Assam coal, per pound of 

finished dry tea.
44

 The invention of the mechanical stoker by Marshall Company 

had also ensured greater uniformity of heat by automatic supply of the fuel as 

also ensuring the safety of the furnace.
45

 

 

Needless to say, one of the most important impacts of introduction of machinery 

was on labour. Its importance in this context lies not only in the obvious 

connections made from the initial days between labour and machinery, but also 

in the fact that the connections between labour and machine were not always 

straight forward – especially in terms of the former being replaced by the latter. 

To start with, one could affirm that machinery did in fact bring about brought 

enormous savings in labour in terms of particular processes. For instance with 
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regard to rolling, the manual procedure was slow and tedious. As pointed out 

earlier, rolling eighty pounds of leaf by hand represented a good day’s work for 

one man whereas a Jackson’s machine could do the work of sixty such men. 

According to a Times of India report, as of 1913, eight thousand Jackson rolling 

machines were performing work, which would have required 1,600,000 

coolies.
46

 With regard to drying, a planter writing as early as1888 itself notes 

that several gardens were using new drying technologies that saved a great deal 

in labour and that although the first cost was large, it was soon paid for.
47

 The 

Times of India report cited above, while talking of drying machinery, states that 

a single large dryer did the work of thirty-five men. 
48

 

 

But with all these indicative early trends, it has to be pointed out that in a larger 

sense beyond particular processes, the domain of tea has something in common 

with some other technological innovations including some of the very latest 

ones - for instance the Information Technology sector in recent times - 

especially in India. When computers were first introduced in the late 1980s, 

there were fears expressed from many quarters about their huge potential for 

diminishing labour requirements and jobs. But today, quite ironically (or 

perhaps not ironically), the IT industry has given rise to enormous job openings 

for Indians both within and outside India. A parallel (if not similar in 

scale)unfolding could also be seen in the tea sector with the introduction of 

machinery in the tea industry. While machines were on the one hand, in fact, 

labour-saving, on the other hand, they also served to raise labour demands. This 

was in two senses: now that the machines could process more and faster, there 

was lot more input the factory could take in. This meant need for more hands in 

the fields (which apart from the plucking, also involved other activities like 

clearing, weeding and pruning). The other dimension of the relationship was the 
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very growth of the industry and the concomitant growth in labour demand. The 

advent of machines proved to be a clear game-winner. The tea industry to a 

large extent because of that, and the clear edge it gave over China in the 

international tea commerce, became a bright investment option, inviting more 

and more input of capital and therefore of the rapid growth of the industry itself. 

This in turn opened up more demand for labour in the industry as a whole. To 

this day, labour demand continues to be a major issue in the tea industry in spite 

of continued mechanization, and in fact, ironically the deficiency leading to 

ever increasing mechanization in the field-related work too (like mechanical 

plucking of leaves and pruning of shrubs).
49

 

 

The next major impact of the introduction of machinery was with regard to the 

cultural equations between the colonisers and the colonised. As already seen in 

the discussion on the impact on China, the new technologieswere constantly 

showcased in juxtaposition with the Chinese ones for drawing comparative 

cultural (among other) conclusions about the western man’s ingenuity and 

superiority. Similarly the new advancements and success stories were marshaled 

to call to question the “Indian character” and to characterise the two (ingenuity 

and Indian character) as being at odds. The tea factory itself was a theatre for 

showcasing some of those attributes of modern science, technology and its 

values. The factory was now a space open to more rational management. The 

factory was, in fact, the most visible proof of the transition of tea-making from 

being an art to one of management of machinery and labour. According to a 

western author writing in 1937,the image of tea-making as an art would have 

held good “in the days of hand-rolling and pan-firing”.  But with mechanised 

factories,“success is the result of sound organisation, and controlling the leaf so 
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that it conforms with the requirements of the available machinery”.
50

The tea 

factory signified a spacethat was controlled, and controlling. It also increasingly 

became a space of moral scrutiny and cultural judgmentalism. 

 

The ‘native’ serving in the tea estate, already seen lowly, was projected as even 

more degraded in juxtaposition with the machine. In fact there are instances 

where parallels were drawn between some processes in the factory and the 

colour of the skin of the ‘native’. While talking about drying, one works states: 

“The heating has to be so done until it becomes so dark as a coolie’s skin”. And 

also, as hinted earlier, there was the new fetishism in the factory about 

cleanliness and purity. The machines were deemed to provide for less 

contamination than before i.e., the contamination by the direct touch of the 

‘native’ (though it was not avoidable entirely - with the whole process starting, 

in fact, with the native manual touch  - in plucking). With less manual touch at 

least in the factory, the tea was supposed to be more pure and more hygienic. 

The connection between purity and human touch might look quite 

unproblematic in today’s factory context. But in the context of much cultural 

baggage associated with the ‘native’ and his character, especially in tea estates, 

it meant something quite significant culturally.  

 

The ‘native coolie’ was also seen to be at odds with the new and changed 

requirements in the wake of the new mechanizations. For instance, when it 

came to factory accidents related to handling of machines, invariably it was the 

native carelessness to be blamed rather than any problem with the machinery or 

the technical organization of the factory. Even advertisements for the tea 

machinery made matter-of-fact proclamations about the features built in the 

machine specifically to mitigate the consequences of the ‘negligence’ of the end 

operator [which was usually an Indian worker in the factory] or to avoid injury 
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to the operator because of his own unskillful use. The makers of Baker’s Rain-

Wet Tea-Leaf Dryer (which was designed to remove external moisture from 

leaves collected during rain – and render them as though gathered in sunshine), 

for instance, claimed in their Prospectus that in “its construction, all gearing 

liable to injury from unskillful use has been avoided.”
51

The machines were 

projected as being additionally invested with features to offer safeguard and 

relief from the ‘unreliable’ and ‘negligent’ nature of the 'native'. While 

discussing about the advantage of one form of drier over another newer 

version,a writer had this to say: “we would be less affected by the negligence of 

the native supervisor…we do not need to depend much on the intelligence of 

the native supervisor”.  A similar remark accompanied the introduction of the 

new mechanical stoker–as ensuring the safety of the furnace, as it got rid of “the 

erratic untrustworthy coolie with his extraordinary gift of destroying furnace 

bricks.”
52

Some of the other advertisements were patently (pun intended!) 

condescending. An advertisement for J.O.Barber’s Patent Steam Tea Drying 

and Withering Apparatus, for instance, after listing out the various benefits 

cheekily concluded with the assurance that even “the most ignorant cooly[sic] 

can work it”.
53

 

 

The role of native personnel loomed large in the discussions on introduction of 

machinery to factories anew. This went beyond the kind of immediate operators 

who figure in some of the advertisements discussed above. There was also the 

larger question of long-term maintenance and repairs and therefore of the need 

for engineers and mechanics. In fact, one of the probable reasons cited for the 

delay in the introduction of machinery on tea gardens was “the expense, or 

supposed expense, of skilled supervision”. And it became even more forbidding 
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if it was to be a highly paid European engineer. Hence, except in the case of a 

few very large gardens with considerable amount of machinery it was only “a 

native stoker or little better” who was employed to perform the duty of the 

engineer.
54

 

 

Considering this situation, the writer of a Vade Mecum (or hand book) for 

planters, in 1885, suggested that it was better for the European managers to 

“cultivate more a knowledge of elementary engineering and mechanical 

construction, such as might enable them to supervise efficiently”. In fact, he 

was surprised that most managers did not.
55

 A planter himself writing in 1888 

alludes to the fact that  

Someplanters by long experience have got to know how to repair any ordinary breakages and 

on some gardens native mechanics who have been in the railway shops are employed, but the 

majority of men know very little about engineering work, so it is much better to employ a 

competent engineer, as a break down in the busy season means a very serious loss.
56

 

 

These concerns about maintenance of machines add yet another dimension to 

the machine-human labourer question as we see the machine itself needing 

labour –labour of a new kind, which presented its own challenges. Even as 

some machines tended to reduce labour, and in some cases some Indians had to 

be ‘tolerated’ till a newer advancement was available, there was also the need 

for men to look after the machines themselves and in all of these cases, there 

were concerns about ‘native’ competencies, ‘native’ diligence and the native’s 

reliability which went beyond the machines and its actual requirements, and 

were to a considerable extent coloured by the prejudices of colonialism and 

tinges of explicit racism. 
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LESSONS FOR TEA INDUSTRY TODAY 

While the paper so far has dwelt on a diversity of factors in their 

interconnectedness within the historical context of British colonialism, the 

exercise is not without its significance for the Indian tea industry today – 

especially in terms of some useful lessons and few points to ponder upon.  The 

most important and obvious lesson that comes through the analysis of the early 

years of mechanization in the tea industry is the importance of innovation. It is 

abundantly clear from our discussion that if India occupies such a pre-eminent 

place in tea production in the world – not withstanding some of the current 

crises in the industry – it is to a large measure due to the introduction of 

machinery. Of course there were other factors like the worldwide commercial 

presence of the British and their profit motives. But even such motives could 

find their fulfillment in a big way only through technological innovation. China 

was superseded clearly by innovations in technology apart from innovations in 

the way the plantations as such were established and managed. And just as 

China was sidelined a century ago, India is bound to be left behind if adequate 

attention is not given to that key element which shot India to its pre-eminent 

position.  

 

Today, more than ever before there is also the urgent need to give greater 

attention to the question of innovation and technological competitiveness. This 

is not only because of the greater international competition but also because of 

persistent domestic crises related to labour supply and productivity. Compared 

to the colonial period, there are certain advantages in India today which did not 

exist then. The most important of such advantages is the availability of local 

research potential through such premier institutes like the IITs. This is of 

particular significance in the context of the great emphasis on 'knowledge 
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economy' and of the importance of greater collaboration between industrial 

needs and institutional research. 

 

The main research station for engineering innovation for the tea industry is the 

Tocklai Tea Research Institute in Jorhaut. In spite of some good work in terms 

of incremental innovation in the post-independence period, the Institute 

adequately has not risen to the challenges posed by today’s global 

competitiveness. Thought it is not within the remit of this paper to elaborate in 

detail about the Institute’s past, present and future roles, one of the important 

points to be borne in today’s technical education and research scenarios in India 

is that the Institute should not, (and should not be expected to), rise to the 

occasion solely on its own. The Institute, along with the industry should 

proactively challenge and capitalize on the research potentials available in our 

premier centres of learning and research (like the IITs and various other Central 

Laboratories/Institutes). It is also important that Institutes like Tocklai not be 

insulated within their own world in another sense i.e. within the world of tea 

crop alone. There are other areas of botany/agriculture with which they could 

collaborate. Here again history offers an example: we learn from history that it 

is from the tobacco industry that the tea industry acquired a cutting technology 

– the Legg cutter –used in case of leaves with inadequate withering before 

rolling.  

 

In the true spirit of the knowledge economy that we talk about so much today, 

there ought to be cross sectorial collaboration- with what can be termed as 

lateral sight - always looking across shoulders for opportunities and 

possibilities. Thus we need greater dialogue –rather a multilogue, and 

collaboration between specialized research institutes, broader research and 

training institutes, tea industry and the manufacturing sectors. Speaking of 

manufacturing sector, we have just seen that in all the major early innovations, 
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in spite of the sparks and inventiveness emanating locally, the manufacture (of 

the final marketable versions) happened in Britain. Again on the positive side, 

another advantage we have today within India is that our machine 

manufacturing capacity broadly is not as primitive as when the British left us. 

This sector again should be challenged and its potentials tapped by the tea 

industry. 

 

Also from history, we know that it is not the innovations in the production 

process or in machinery alone that would propel the industry forward,  but 

innovation in all processes,  all the way down to retailing.  Quite ironically, 

today there is challenge in tea trade from countries which do not even produce 

tea in a big way – this is through sheer innovation in other aspects like blending, 

repacking, marketing, and supply chain innovations – of course aspects which 

can be influenced by high technology. So what is needed in the Indian tea 

industry today is multidimensional innovation by multi-sectorial interaction. 

 

While material and human resources have to be garnered in a big way at the 

levels of innovation and machine manufacturing, it is also important not to 

neglect the same at the more day-to-day levels. We have seen in this paper the 

concerns raised about maintenance of the machines, the huge losses and chain 

of disruptions that could result when machinery go wrong. There can even be 

loss due to non-optimal use of the machinery due to inadequate local, skilled, 

manpower. This is again an area where much thought needs to be given. Of late, 

there has beena great interest/impetus at national level on ‘Skill India’. 

Hopefully some of it will touch the tea industry too in terms of providing skilled 

personnel at the level of factories.  

 

One of the most important lessons we learn from this paper is how the inventive 

spark very often came from the local level - right in the tea gardens - and 

understandably so. In fact, some of the gardens had engineers resident in the 
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garden and these engineers made some of the innovations. Apart from 

innovations, the presence of such high talent also helps in customizations or 

tweaking of technology according to the particularities of climate, altitude, 

humidity or other local factors. Today there aren’t many tea gardens, which 

have engineers. Some large companies have a centralized engineering wing, but 

hardly any has engineers in the gardens as such.  This is particularly glaring 

considering the prolific supply of engineering graduates in the country. Of 

course there are challenges in attracting engineering talent to such isolated 

locations as the tea estate that will leave them isolated both geographically and 

professionally from peers. Perhaps as in the past, there are also questions of 

affordability of a full time engineer. The industry/estates might also feel that it 

does not constitute efficient allocation of resources.  While there may be such 

and other challenges, it is of utmost importance to realize the crucial place of 

technology management even at the estate level, and creatively to overcome 

such challenges. 

 

 This leads us to the question of the important role of owners and managers of 

estates. One of the interesting elements we see in the history of plantations is 

the passion and sense of belonging that some of the early plantation owners and 

managers had towards the plantations. This closeness was one of the key 

elements in the appreciation of challenges and the quest for innovations to 

address those challenges. Writing in 1967 about the Toklai research station, the 

noted authority on tea, Griffiths says:  

 

It is indeed of great interest to note how many of the principles, which have been applied, 

by the engineering branch of Tocklai in recent years were in the minds of thoughtful and inventive 

makers of tea machinery more than half a century ago.
57
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Many of those inventive individuals were planters themselves. Although 

today’s situation and the role of managers cannot be equated blindly to those 

early years, it would yet be a positive development if owners and managers do 

not limit themselves to just the ‘managerial’ issues of controlling supplies, 

labour, auctions, and sales.  The Planters Handbook cited above exhorted the 

managers to be semi-engineers. In today’s scenario they need not be exactly 

that. But it certainly would benefit the industry if today’s managers had that 

spark and that taste of innovation (as the author had the good fortune of seeing 

in some managers during the field visits as part of this research). They need not 

do the innovation/invention – they just need to be imaginative and need to be 

able to fancy possible solutions. Engineers, research institutes and 

manufacturers can then give concrete shape to those ideas. The managers should 

have that kind of attachment and special affinity towards the technological 

aspects of the plantation. Technology is too broad-based and important a thing 

to be left to formal technologists or researchers alone. One cites the oft-quoted 

dictum ‘Necessity is the mother of invention’, as though there were an 

automatic connection between the two always. In many cases, in between the 

two (necessity and invention), there is a need for evocation and for translation. 

That is something that our managers and owners need to be able to do. And that 

could also be one of the deeper ways of challenging the academia and the 

manufacturing industry. If the latter two also evince a constant readiness and 

ability to rise to the challenge,the three together can ensure that Indian tea sector 

reclaims the same pre-eminence and prosperity - but now without the British 

mid-wifery, without the colonial motives and hopefully without the colonial 

exploitative tendencies. And with that prosperity shared more broadly, there 

would be an even greater sense of belonging at different levels and more room 

for inventiveness, and more innovation. 
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