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Preface 

One of the mandates of National Research Programme on Plantation Development (NRPPD) 
sponsored by the Ministry of Commerce at CDS is to facilitate research capacity building of PhD 
scholars and university/college teachers in exploring issues related to plantation sector.  
Accordingly NRPPD has been organizing training programmes of varying duration. 

This study was prepared by the participants of the second edition of the 21 days 
training/refresher programme organized jointly with the Rubber Board and Indialics (India 
chapter of Globelics) on Innovation and Development with special reference to natural rubber. 
This programme had participants from across the country and many of them had hardly any prior 
exposure to the plantation sector. 

This training program stood apart and unique in many respects when compared to other such 
programmes. The prgoramme was organized in three phases. During the first phase covering 10 
days the scholars were exposed to various theoretical and empirical issues associated with 
innovation and development along with an exposure to the sector under study.  In the second 
phase, covering five days, the scholars were taken to the field, where in they were further 
exposed to the sector through long sessions by all the heads of the departments of Rubber Board. 
Specific issues were identified and assigned to different groups. During this phase, the scholars 
also gathered primary data with the help of a questionnaire and had a few focus group 
discussions.  During the third phase covering six days the scholars were first exposed to tools of 
analysis using the data that they gathered.  This was followed by the analysis of the data and 
preparation of the study.  On the final day, the study was presented in a workshop wherein the 
senior officials of the Rubber Board acted as the resource persons. 

Going by the feedback from the participants, the programme turned out to be a learning 
experience of high order. The success of this programme owed a great deal to the staff of Rubber 
Board, especially, Mrs Sheela Thomas, IAS, them Chairperson, Dr Kuruvila Jacob, Director, 
Rubber Training Institute and his colleagues and all the Heads of the departments in the Rubber 
Board.  Equally important was the intellectual support from the resource persons of Indialics, 
especially Prof Olav Wicken who accompanied the scholars to the field and helped them with 
drafting.  Cooperation and support from my colleagues at CDS at all the stages of this 
programme was indeed immensely important.  

Though this study has been prepared in a very short time, thanks to the collective hard work it 
throws much insight into the innovation and development dynamics of natural rubber and 
provides the bread contours of the plausible way forward. It is our hope that this study will be 
useful to all those who want to learn about the innovation process in rubber sector and guide for 
those who are in the business of organizing training programmes 

K J Joseph 
Coordinator 
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Chapter 1 

 
Introduction 

 

The context 

Regardless of the indicators chosen, the long term performance of the natural rubber industry 

(NR for short) has been remarkable.  In 1970, India produced 0.92 lakh MT of NR with a tapped 

area of 1.41 lakhs ha with an average yield of 653Kgs per ha. By 2011-12 total production 

touched 9.04 lakh MT (almost an increase of 10 fold!) recording an annual compound growth 

rate of 5.75 per cent. Since the tapped area recorded an annual compound growth of only about 3 

per cent much of the increase in production could be attributed to an almost three fold increase in 

yield or production per hectare. With the yield reaching a level of 1841 Kg per ha in 2011-12, 

India was on the top of the ladder in terms of yield among the major natural rubber producing 

countries1. Behind the increased production and productivity in the industry there is a series of 

innovations - technological, organizational and institutional. 

The performance of natural rubber becomes all the more striking as it has been associated with 

major changes in the holding structure. Traditionally, cultivation of natural rubber has been 

mainly by the large estates. In 1955-56, for example, about 80 per cent of the total area under 

natural rubber was held by holdings above two hectares. While the average holding size was 3.08 

ha in 1950 it steadily declined to 0.54 ha in 2011-12. By 2013, nearly 1.17 million holdings are 

under the two hectares category and they account for over 86 per of the total area and nearly 90 

per cent of production. The point to be noted is that it is with the active involvement of over a 

million small holdings that the natural rubber sector recorded its remarkable performance2. 

Moreover, it has been shown that thanks to the innovations in the processing and marketing 

practices being evolved over time, the natural rubber growers in India receive almost 90 per cent 

of the consumers’ rupee in contrast to only about 60 per cent to 70 per cent in case of their 
                                                           
1 The estimates by the rubber board shows that at 2010-12 prices, the net additional income per annum on account of 
the higher yield of the new clone developed by RRII amounts to Rs 2856 crores! 
2 It is also to be considered that he agro-climatic conditions in which rubber is cultivated in India could be 
considered as suboptimal.  An equatorial climate is best suited for the faster growth of natural rubber. Hence in the 
South-East Asian countries the immaturity period is only 5-6 years as compared to over 7 years in India. 
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counterparts in other countries like Thailand. It is also to be noted that a large proportion of the 

state’s expenditure for this sector is recouped by way of cess from the growers. During the 11th 

plan out of the total expenditure (plan and non-plan) of Rs 822 crores nearly 62% was collected 

by way of cess .  

Traditionally, the cultivation of natural rubber has been concentrated in Kerala. Given the 

growing demand, and the limits set by the non-availability of land for expanding area under NR  

in traditional areas, its cultivation has been spreading towards the nontraditional areas such as  

Tripura, Assam and Meghalaya and other states like Karnataka, Andhra Pradesh, Goa and others. 

Significant regional diversification in its cultivation notwithstanding, NR still holds much 

importance in the regional economy of Kerala.  Even today, Kerala accounts for nearly 89 per 

cent of the total production, though its share in area over time declined to 75 per cent. Within 

Kerala’s agricultural sector, natural rubber accounts for about 24 per cent of the net sown area 

and about 46 per cent of the agricultural GDP in 2010-11and act as a main source of livelihood 

for about a million small holders and nearly 4 lakh labourers. Thus viewed, the fortunes of 

Kerala’s agricultural sector depend to a great extent on the natural rubber.    

In contrast to other plantation crops in India, the main market for NR has been and still is the 

domestic market. A main role of NR industry in the Indian economy has been as an import 

substituting production. With the observed increase in production, dependence of the country on 

import of natural rubber declined substantially. In 1960-61, about 48 per cent of the domestic 

demand for natural rubber has been met through imports and by 2008-09 the import dependence 

reduced to a mere three per cent.  Thus viewed, the observed performance of the natural rubber 

with respect to import substitution has been highly laudable.   

While there has been a drastic decline over time in the share of imported natural rubber in 

domestic consumption, an upward trend has set in during the last two decades. While import 

accounted for only 4.3% per cent of domestic consumption during 1990s it almost doubled 

(8.8%) during the 10 years since 2000 and it stood at as high as 22 per cent in 2011-12.  

Moreover, the indirect import of natural rubber through the import of tyres also has been 

increasing overtime. While the indirect import during 1990s was estimated at 2140 MT in 2002-

03 it increased to 50,000 MT in 2011-12. These developments cannot be delinked from the 

globalised environment in which the sector operates. To the extent that the industrial growth in 
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the country is expected to improve during the years to come, and the market is more open than 

ever before, the demand for natural rubber as well as the import competition is likely to increase. 

In such a context the challenge is to find ways to cater to the growing demand while being 

internationally competitive.  

At the same time, the rubber plantation sector is confronted with a plethora of new problems 

including acute labour shortage, growing environmental concerns and other related issues. The 

demand for natural rubber at present is concentrated in the oligopolistic automotive tyre sector 

and their share in domestic demand has been growing over time. The need for generating a more 

diversified demand base by developing a vibrant non-tyre sector, which is also confronted with 

heightened import competition, becomes an imperative. While there has been a series of 

innovations – both technological and organizational – that contributed significantly towards the 

development of this sector, it may be important to critically examine the current relevance of 

those innovations that worked well under the earlier regime of protection and explore new ones 

in the changed context.  

Towards an analytical framework 

Since the basic issue that we intend to address relates to the link between innovation in its broad 

sense and development, National Systems of Innovation (NSI) appears to be an appropriate 

framework3. Innovation, broadly defined, relates to the various activities relating to production 

and exchange and involves the introduction of new or improved products, processes or ways of 

doing things and it is an aspect of all human activities, at all stages of development.  While the 

historical roots of the concept of NSI could be traced back to the work of Friedrich List (1841), 

the modern version of this concept was introduced by Lundvall (1985) in a booklet on user-

producer interaction and product innovation. Freeman (1987), while analyzing the economic 

performance of Japan, brought the concept to an international audience. He defined National 

Innovation System as “the network of institutions in the public and private sectors whose 

activities and interactions initiate, import, modify and diffuse new technologies” (p.1). The 

concept of NSI, as defined by Freeman, highlights the processes and outcomes of innovation.  

                                                           
3 Using bibliomertic evidence Fagerberg and Sapprasert (2011) have shown that by now NSI literature has emerged 
as the most important work on innovation published during the last two decades which coincided with an upturn in 
the scholastic interest in innovation and development. 
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Since then there has been a burgeoning body of literature (Lundvall 1992, Nelson 1993, Freeman 

1995 Edquist 1997) focusing on different dimensions of the innovation system4. Later, 

conceptual advancements within NSI framework in terms of regional/local innovation systems in 

which the boundary is the region, technological systems, in which the focus is on technologies 

and, and sectoral systems of innovation with focus on specific sectors, have further helped 

strengthening this bridge. 

The studies using innovation system perspective consider knowledge as the most fundamental 

resource in the modern economy and its acquisition as an interactive learning process. The 

concept of innovation system got enriched by drawing insights from evolutionary economics, 

institutional economics, structuralists and theories on the economics of knowledge and 

appreciating the dangers of treating R&D on par with innovation ala GDP growth with 

development in traditional development economics. These studies deviated from the linear 

approach to technological progress (invention-innovation-diffusion) and regarded innovation as 

an interactive and evolutionary process at micro, meso and macro level as key driver of growth 

and development. Thus viewed, NSI approach goes beyond the narrow confines of product and 

process innovation and considered innovation as an interactive learning process involving 

different actors in an evolutionary manner wherein institutions playing the central role. The 

nature of innovation and its outcome in terms of development crucially depends on the extent of 

interactive learning within the given institutional context and the co-evolution of the system in 

response to changes within and outside the system. 

 

There are two broad approaches in the innovation system perspective; NIS in a narrow 

perspective (or Science, Technology, Innovation mode), in tune with the earlier analyses of 

national science systems and national technology policies (Nelson, 1993, Mowery and Oxley 

1995), aimed at mapping indicators of national specialization and performance with respect to 

innovation, research and development efforts and science and technology organizations. The 

policy issues raised were almost exclusively in the realm of explicit S&T policy focusing on 

R&D. But the broader approach to NSI, which is of much relevance to developing countries, 

                                                           
4 Here the readers are referred to the large number of papers presented in the GLOBELICS conferences available at 
www.globelics.com 
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takes into account social institutions, macroeconomic regulations, financial systems, education 

and communication infrastructures and market conditions as far as they have impact on learning, 

innovation and competence building systems and process (Gu and Lundvall 2006).  It provides a 

systemic perspective by linking the micro behaviour to the system level in a two-way direction.  

The changes at the system level is an outcome of the interactions at the micro level where as the 

system shapes the learning, innovation and competence building at the micro level. The 

evolutionary and the systemic perspective of innovation and development implicit in this 

framework is in contrast to the conventional economic perspectives that focus on optimisation of 

resource allocation for growth in a static context.   

Innovation system of the NR industry 

As mentioned above, the core aspect of innovation is learning. Particularly small firms, like 

rubber plantations, are normally dependent on support from outside the firm to implement 

innovations. The farmers will normally lack knowledge, expertise or resources necessary to 

improve yield or processing of the latex. The main emphasis is therefore on the interaction 

between the plantation (grower) and the supporting actor which enables the grower to implement 

an innovation. A central aspect of defining an innovation system for an industry, is therefore to 

describe the most important organisations (firms, individuals, public agencies) supporting or 

enabling innovation in the firms/plantations. 

Drawing insights from the innovation system perspective, the system of innovation as it exists 

today in natural rubber, which is perceived as grower centric, is presented in fig 1. The 

innovation system is conceived as having four sub systems – the R&D sub system, extension/ 

training and regulatory sub system, marketing and processing subsystem and finally the 

subsystem that include organisations like RPSs, cooperatives and other actors. Though the last 

one is a part of the extension subsystem we have treated them separately as we have been 

interested in exploring in detail the role of Rubber Producers Societies (RPSs) as an 

organisational innovation. Each of these subsystems interacts intensively with each other and 

also with the growers which in turn facilitates socially embedded learning process.  
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The nature and extent of interactions in turn are governed by the institutions (laws, rules, 

policies) within and outside the system.  The system however cannot be treated as static. To 

appreciate the development implications there is the need to have a fair understanding on the  

 

 

 

 

 

 

 

 

 

changing nature of interaction between these sub systems and they individually and collectively 

respond to challenges that arise from within and outside. For example, how the R&D system 

responded to need for ensuring enhanced supply of natural rubber in terms of their search for 

yielding clones. To the extent that, the policy environment over time changed from one of 

protection to open competition, there is also the need to explore the response of the system to be 

competitive through innovations for reducing cost of production inter alia  by reducing the 

gestation period, minimizing the input use including labour input and others. Similarly each of 

the subsystem individually and/or collectively had to respond to institutional changes (like trade 

policies, licensing policies) at the national level, changes in labour market conditions, 

environmental concerns and also to demand conditions. Thus for understanding the link between 

innovation and development there is the need to explore the extent of interactive and socially 

embedded learning process and the co evolution of the system, within the national-international 

context and in response to the exogenous and endogenous factors that influenced functioning of 

the system. Thus the system, as presented in fig 1.1, conceals more than what it reveals.  Hence, 
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with a view to get a detailed picture on the current functioning of each of the sub system and 

how it coevolved in response to the endogenous and exogenous shocks and the emerging 

challenges, the study closely examines four key elements/subsystem of the innovation system - 

research and development sub system, extension sub system, Rubber Producers’ Societies (an 

organizational innovation) and finally the rubber-based industries with focus on rubber 

processing and non-tyre sector. In the chapters that follow a preliminary attempt by the 

participants of the research training program on innovation and development has been made 

towards examining in some detail each of the sub systems identified above.  

Method 

This report has been prepared by the participants of a 21 days training program on innovation 

and development organized by NRPPD at CDS in collaboration with the Rubber Board. The 

programme has been organized in three phases.  During the first phase (10 days) the participants 

were exposed to various theoretical approaches towards understanding the link between 

innovation and development.  The second phase (6days) involved the field visit to study the 

innovation system in natural rubber. The field visit began with the lectures by heads of different 

departments in the Rubber Board that exposed the participants to various aspects of the natural 

rubber sector in India.  Based on the learning from these lectures and literature, the participants 

prepared two sets of questionnaires – one for conducting focus group discussions with farmer 

groups and the other for gathering information from individual growers. The participants were 

divided into four groups and each focused on one of the four issues identified. Using the 

questionnaires, eight focus group discussions were conducted and the insights gathered from 

these discussions were supplemented by the primary survey of 30 farmers. The field survey was 

held in the Meenachil Taluck – historically known for the cultivation of natural rubber. During 

the third phase (5 days) the scholars, working in groups, prepared the report focusing on four sub 

systems on the innovation system in natural rubber.   

Before proceeding further, it needs to be stated that given the very limited time within which the 

study was organized, inferences drawn need to be considered at best as informed hypotheses that 

needs further enquiry to draw definite conclusions. 

K J Joseph and Olav Wicken 
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Chapter 2 

Research and Development 
  

Deepa.B, Bibhuti Ranjan Mishra, Anu Mathews, Shankaranand.G, Suresh.B 

Introduction 

The Natural rubber industry in India is known for its vibrant organisational and institutional 

arrangements for research and development and the experience hitherto has shown that these 

initiatives have given rich dividends. This is evident from the series of innovations brought out at 

the instance of Rubber Research Institute of India and its outcomes that include the identification 

and introduction at a massive scale of the new clones which helped the sector to scale the 

productivity peaks in the world. While innovation, according to the framework adopted in the 

present study, is understood in a broader perspective, R&D is viewed as an important and 

integral part of the innovation process. Hence, the objective of the present chapter, taking a 

narrow approach towards innovation, is  

(i) to examine the existing institutional arrangements for R&D to highlight the interactive 

learning as a socially embedded process  

(ii)  to analyse the co-evolution of the R&D activities in response to various challenges - both 

exogenous and endogenous to the system;  and 

(iii)   to highlight the challenges being faced by the R&D system 

Institutional Arrangements for R&D in Rubber 

The decision by the Rubber Board to set up Rubber Research Institute of India (RRII) at 

Kottayam in 1955 is the most important turning point for R&D in India’s NR industry. The 

Rubber Board had been established in 1947 as an instrument to promote the industry, and the 

RRII became the core institution promoting new high yielding plant varieties and new package 

of practices for cost effective cultivation of NR. However, there had been isolated research and 

development activities in the NR sector by planting community as well as  government 

organizations dating back to 1909, which included import of planting materials, bud grafting etc.. 
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Figure 2.1: R&D Subsystem 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 represents the R&D subsystem in natural rubber in 2013. At the centre of the 

subsystem is the RRII.                                                     
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while working as part of RRI, is entrusted to focus on issues specific to the regions concerned. 

Such experimental stations are located in Chethackal, Padiyoor (Kerala), Agartala (Tripura), 

Guwahati (Assam), Tura (Meghalaya) Dapchari (Maharashtra), Kamakhyanagar (Orissa), 

Nagrakatta (West Bengal), Paraliar (Tamil Nadu), and Nettana (Karnataka). 

The total number of scientific personnel at the RRII organization is 424 (see Table 2.1). Almost 

2/3 of all research capacity (measured in terms of R&D manpower)  is located in Kerala at the 

headquarter in Kottayam (269 employees). CES Chethackal and RPS Agartala stood 2nd and 3rd 

(44 and 28 respectively in terms of R&D manpower). Most of the regional divisions are small 

with 5-13 employees. 

Table 2.1: R&D Employment in RRII 

 

    

 

 

 

 

 

 Source: Indian Rubber statistics, 

 

 

Profile of RRII’s research 

In this part we will look more closely at how RRII prioritizes between different types of 

research. RRII is at present (2013) divided into nine research divisions (see Box 2.1). In addition, 

several other  

 

 

Station  Employment Level as on 
2010 

RRII HQ, Kottayam  269 
Regional Labs  22 
HBSS Nettana  8 
HBSS Parliar  5 
RRS Padiyoor  7 
RRS Dapchari  10 
RRS Orissa  5 
RRS Agartala  28 
RRS Guwahati  13 
RRS Tura  8 
RRS Nagrakatta  5 
CES Chethackal  44 
Total  424 
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Box 2.1. Research Divisions in RRII 

1) Agricultural Economics: This division deals with the economics of natural rubber 
cultivation processing, marketing and prices. Studies on rubber goods manufacturing, 
foreign trade and market research, income generation through intercrops and by-
products are also undertaken. 

2) Agronomy/Soils: This division deals with nutrient management, intercropping and 
cropping systems, soil and water conservation, remote sensing and GIS etc. 

3) Biotechnology / Genome Analysis: This division deals with studies on 
micropropagation, genetic transformation molecular mechanism of disease tolerance, 
genomic characterisation of wild Hevea germplasm, development of molecular 
markers for resistance/tolerance to biotic and abiotic stresses. 

4) Botany/Clone Evaluation: Breeding for high yield and other important 
characteristics and propagation studies are undertaken by this division 

5) Germplasm: Studies on characterisation and evaluation of the entire wild germplasm 
collection for various traits are undertaken by division   

6) Plant Pathology: Deals with research on pathogens and pathogenesis and disease 
management aspects, identification of molecular bases for disease resistance, disease 
tolerance to diseases in Hevea germplasm and rubber clone and investigations on 
biotic etiology of TPD are also undertaken. 

7) Plant Physiology: Areas of research includes physiology of growth and yield, 
environmental Physiology, secondary metabolites, nutrition physiology and 
ecological impact of rubber cultivation 

8) Rubber Technology: Research is focused on primary processing and quality 
improvement of natural rubber, Chemical Modification, product development, Latex 
Technology etc. 

9) Latex Harvest Technology: Research areas include increase in crop production, 
Reduction in cost of production, and latex diagnosis. 

 

 

national and international entities participate directly or indirectly in research related activities. 

RRII undertakes research work in the areas of crop improvement, crop management, crop 

physiology, crop harvesting, crop protection, rubber technology and agricultural economics. The 

(available) statistics on R&D expenditure at RRII does not follow the research divisions, but is to 

a larger degree defined by what types of problems in the NR industry the research institution 

relates to.  
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Table 2.2:  R&D Expenditure across different activities 

Activity 
Financial Assistance (Rs 

lakhs) Share in Total (%) 
Crop Improvement 548 8.42 

Molecular Biology & Biotechnology 762 11.71 
Crop Management 765 11.76 
Physiology& Exploitation 575 8.84 
Crop Protection 410 6.30 
Economic Analysis 85 1.31 
Rubber Technology 685 10.53 

Technical and Support Services 1290 19.83 

Linkage with N&I Centres+Training of 
Scientists in I Centres                                         195 3.00 
Strengthening of regional research 
stations 750 11.53 

Institution of Research 
Fellowships(New Scheme for XI Plan) 60 0.92 

Infrastructure Development( Civil 
work of RRII and Regional Stations) 380 5.84 
Grand Total 6505 100.00 

                  Source: RRII, Kottayam 

Table 2.2 presents the activity wise funds allocated in 11th plan for Rubber Research. Out of the 

total fund Rs. 6505 lakh, a major share of expenditure is going for ‘Technical and support 

services’ (19.83 percent). This implies that the importance given to technical and support service 

is significant. In addition, 10.5 % of the funding goes for ‘Rubber technology’. 

The second large sector of research is related to plant development (clones) and biological 

aspects of plantation industry in order to improve the crop’s economic performance. 

The third part of the research activities is related to creating a strong infrastructure for R&D in 

the industry; including regional research centres (11.5%) infrastructure development (5.8%), and 

creating linkages between N&I centres and RRII (3%). Award of research Fellowship introduced 

in the 11th plan is a welcome development as it will enhance research activity in the rubber 

sector. Although its share is the least, it’s a very important component. 
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To undertake these research activities to its full potential, adequate funding is a prerequisite.  

Funding of Research 

The overall research capability of RRII is dependent to a great extent on funding from the 

Ministry of Commerce through the Rubber Board. The support for R&D depends both on how 

the government gives political priority to the NR sector, and also on how important R&D is 

perceived as part of the wider development of the industry. The funding also may give 

indications on the opportunity for the RRII to move into new research areas. Table 2.3 exhibits 

the research expenditure incurred by the RRII during the period from 2002-03 to 2010-11 that 

comprises two plan periods.5 The funding for R&D increased from Rs. 6.08 crores in 2002-03 to 

Rs 16.44 crores in 2010-11. However, the annual growth rates of R&D expenditure shows sharp 

fluctuations with rate of growth as high as 54.28 per cent in 2003-04 to as low as -14.24 per cent 

in 2009-10.  

In the longer term, there is a close relationship between R&D funding and total area under NR 

cultivation. This is illustrated by R&D expenditure per hectare of NR which indicates that it has 

increased over the years from Rs 107 per hectare in 2002-03 to the highest level of Rs 273 per 

hectare in 2008-09 but has stagnated thereafter.   

Table 2.3: R&D Expenditure by the Rubber Board during 2002-03 to 2010-11 

Year 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 

R&D Exp. (in 
Rs Crore) 6.08 9.38 8.56 9.12 12.56 11.97 18.05 15.48 16.44 

Annual 
Growth Rate 

(%) 
 54.28 -8.74 6.54 37.72 -4.70 50.79 -14.24 6.20 

Research 
Exp/Ha 
(Rupees) 

106.73 162.85 146.55 152.61 204.16 188.39 272.67 225.49 231.04 

(%) Research 
Expenditure 
to Plan Exp. 7.23 10.42 9.44 11.12 13.94 12.75 14.90 11.63 11.66 

Source: Compiled  from Indian Rubber Statistics (Various Issues) 

                                                           
5 2002-03 to 2005-06 – The period covers 10th Plan 

   2007-08 to 2010-11- The period covers 11th Plan (excluding 2011-12) 
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Further the percentage of Research expenditure to plan expenditure (see table 2.3) may give 

some indications regarding the priority given to R&D as part of the total public support given to 

expansion and development of the NR industry. It is observed that the percentage varies 

considerably from 7.2 per cent in 2002/03 to 14.9 per cent in 2008/09. This is also clearly 

evident from figure 2.3 which indicates that there has been an increased relative priority for 

R&D in the sector. However, the level of funding for R&D stagnated from 2009/10 to 2010/11. 

From this recent trend, it may be argued that the RRII has entered into a new phase where it has 

to work within a stagnant – or even declining – real outlay for R&D. This obviously raises 

questions as to how the RRII deals with the changes in funding. 

Figure 2.3: Percentage Share of Research to Plan Expenditure 

 

Given these institutional arrangements governing the R&D subsystem, the following sub section 

looks into the process of interactive learning between R&D and the users of the scientific 

knowledge.   

Interactive Learning in R&D Subsystem 

In innovation theory there is a strong focus on how relationships between R&D and the users of 

the scientific knowledge are organized and what types of practices emerge in this relationship. A 

common distinction is that between “technology push” and “market/user pull”. Technology push 

is a strategy where the scientists develop new knowledge and technologies; and convince users 
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that this (science based) technology or method is preferable to alternatives. In the ‘user pull’ 

strategy, the users are involved in defining the research problems and are often involved in the 

development process. Keeping this in mind, it is pertinent to ask what strategies and practices are 

followed by RRII? 

Based on interviews and meetings at the RB, it was observed that there are contacts and 

discussions between RRII (directly or indirectly through extension division) and the growers or 

other actors in the industry.  The various divisions engaged in research activities maintain close 

interaction. Internal meetings are convened to have a closer look at the problems faced by the 

farmers with respect to technological expertise. These meetings also serve as the platform for 

technology transfer, competence building, awareness creation, etc. Periodic meetings with 

farmers are also being conducted so as to bridge the gap between experiments and realities. 

Scientists also take the opportunity to pick up the technological demands of the farmers by 

interfacing with office bearers of Rubber Producer Societies.  

It was also observed that the RRII have introduced programmes to diffuse scientific knowledge 

to users/growers. One such programme is ‘Sastradarshan’, which is conducted on a periodic 

basis. It aims to create scientific awareness among rubber growers, members of co-operative 

societies and rubber producer’s societies and other interested groups in rubber production and 

processing. The participants of this programme include growers, members of rubber marketing 

societies, rubber producer's societies and other organised groups, students from Universities and 

Colleges and voluntary organisations interested to know about rubber plantation and rubber 

industry. A great success to this interfacing can be ensured by a well-functioning extension 

department, as they constitute the second channel of technology transfer, first being the 

scientists. Based on the data available it may be argued that RRII not only has a strategy where 

they involve users, but also has a strategy where scientific knowledge developed at RRII should 

be diffused by convincing growers that the technologies/processes are superior to alternatives. 

The strategy of RRII therefore includes both technology push and user pull practices. 
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Farmer – science collaboration 

There are many examples of how initiatives from growers and non-scientific people have 

initiated new practices, technologies and processes. Some of the examples indicate that the RRII 

work with individual inventors to develop and diffuse new ideas and technologies. 

a) The idea of budding in a bio-degradable material discarding the previously practised 

polybags was provided by the farmers. The same was taken into experimental consideration and 

has now crystallized into the ‘Root Trainer’ system developed by RRII. After continuous 

observations and trials, problems were rectified and they could standardize a unique system to 

produce Young Bud Root Trainer plants which have several advantages compared to 

conventional polybag plants. The initial investment to start a root trainer nursery is high due to 

the requirement of large number of iron stands to harden the plants compared to an ordinary 

rubber nursery. Also, the quality of the plants can be increased, if we produce the plants under 

modern green house/poly house condition which is also expensive. Green houses/polyhouses are 

not compulsory, but to ensure better quality of planting materials they are recommended. Once 

the initial investment is realized, the running cost would be considerably reduced because of the 

reuse of Root Trainer cups and ability to run the nursery in a factory mode even on a shift basis. 

It is very cost-effective in the sense of transporting also. 

b) Another farmer innovation was in the segment of harvesting and latex collection. The 

conventional rainguards come in contact with tapping panel and lead to loss of latex. This 

problem was addressed with the simple innovation of a Velcro strip attached to conventional 

rainguard and its counterpart on rubber tree, along with collection of latex through specially 

designed device into collection bottle containing ammonia solution. The attempted devices are 

simple, cheap and efficient.  

c) In high cropping months, due to unscientific latex storing, the coagulated skim generated by 

processing this latex is powdery, unstable and not amenable to rolling. This problem was 

effectively cracked by using preheating of skim before processing – an innovation credited again 

to the farmers. This simple innovation has not only helped in reduction of backlog of 

unprocessed skim but improved skim recovery, reduced process losses and improved quality of 

processed skim. All these farmer innovations are also being documented by the well-functioning 
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documentation centre at RRII. These forms of multi-scale innovations get enhanced due to strong 

social networks, leadership and institutional frameworks. 

d) The development of a mechanical tapping machine was the outcome of demand from growers. 

RRII invited persons from involved parties in rubber plantation. There was huge response and 

workable ideas were imbibed by the research and development division. A prototype of the same 

has been exhibited in collaboration with a university.  

It was understood from the above discussion that the RRII is a major institutional arrangement 

governing the promotion of R&D. Over the years, it has undertaken various research activities 

adopting a farmer-centric approach, however, these activities could be constrained by the 

stagnant and even declining outlay of R&D expenditure after 2008-09.  Further, the R&D 

subsystem was found to be highly interactive, with RRII following both technology push and 

user pull strategy along with a vibrant farmer-science interface. In the light of these discussions, 

it is important to understand the challenges faced by the RRII in greater detail and how the R&D 

activities undertaken by it have co-evolved over time to meet those challenges. This aspect has 

been dealt with in the following section. 

Co-evolution in R&D 

This section traces the co-evolution of the R&D activities with respect to the challenges faced by 

it from within and outside the system. Following the innovation system in India’s natural rubber 

as shown in figure 1.1 (chapter 1), the challenges faced outside the system focuses on the 

changes in policy regimes such as import substitution phase and the liberalization phase; and 

environmental concerns while the challenges within the system centers around issues related to 

labour shortage and increasing demand for NR. 

i) Import substitution and new clones 

Historically rubber plants used in the traditional regions (Kerala and parts of Tamil Nadu) were 

imported from other parts of the world. During the early period seeds were brought from South 

America by the English government and business organisations. Later, plants from East Asia 

(Malaysia) became dominating, but many species were inferior to competing plantations in other 

countries.  RRII quickly imbibed the situation and imported high yielding rubber clones and 
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promoted the budding method instead of stumps and seedlings. They were successful in 

spreading the imported clones as well technology owing to the highly literate growers and the 

socio-economic conditions prevailing in Kerala at that time. 

This took place in the context of a protected regime where the main objective for the industry 

was to supply NR for domestic market. With low competition the main strategy was to increase 

volume of production. The main R&D strategy of this phase was to increase production by 

developing better planting materials. Thus the research activities were directed towards 

developing high yielding clones indigenously. This resulted in the release of the clone RRI 105 

in 1980. It is characterised as a revolutionary clone even now due to its high yielding capacity. 

The adoption level of this clone even today accounts to 95% (Field survey).  

ii) Competitiveness and plantation management 

Over the years, the protected regime gave way to the liberalization phase. Further, the 

establishment of WTO has given a great impetus to Preferential Trading agreements (PTAs) and 

Regional Trading Agreements (RTAs). With this the industry has got exposed to competition 

from other NR producing countries and hence building competitiveness has become a prime 

concern. This was a major challenge that the research wing had to address due to the changing 

dimension of economic policy. In such a scenario, research endeavours could not be limited to 

the release of different series of clones. It has to be extended towards diversification of the 

technological interventions. RRII has indeed taken steps in this regard, with a view to lower the 

cost of production and hence build its competitiveness; it has come up with low input 

management system, optimization of resources characterized by mechanization of field 

operations.  

iii) Environmental concerns and planting System 

A central aspect of the national NR strategy is to create an efficient NR industry by promoting 

scientifically developed forms of production; and introducing best-practice methods and efficient 

production technology. Drawing from the insights obtained from the interviews with growers in 

Meenachil Thaluk, it was found that they were concerned with the economic and ecological 

sustainability of mono crops. Given this concern, they decided not to accept subsidies which bind 

them to the adoption of mono crop farming that makes them more susceptible to market risk and 
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unsustainable ecology.  Doing away with the subsidies enabled them to introduce a more diverse 

crop on the plantation, combining NR with cocoa or other crops. To this challenge, RRII has 

responded by introducing an alternative to the conventional planting system. They came up with 

triangular planting method wherein three trees are planted forming a triangular form. This 

provides ample space to practice intercropping which ensures soil fertility and also stable 

income. 

Further, intercropping and multi-cropping programmes were also implemented with the objective 

of (a) utilization of inter-row space in rubber plantations to grow crops that would give an 

income during the unproductive period of rubber for 5 to 6 years and also during the productive 

period on wet days when harvesting of rubber is not possible; and (b) to increase productivity per 

unit area of land.  

iv) Labour shortage and Tapping method 

One of the major problems faced by the plantations is the inadequate supply of skilled tappers. 

When labour shortage started to affect the productivity, timely intervention in the form of 

propagation of low frequency tapping (LFT) was adopted. In this method, rubber trees are tapped 

in a lesser frequency rather than following daily tapping. This would also help in addressing the 

tapping panel dryness of the rubber plantation. Another response to the challenge of labour 

shortage was the attempt to mechanise tapping by development of tapping machines.  

v) Increasing demand and the processing sector 

The evolving processing sector exerts pressure on the growers by creating additional demand 

which in turn falls on the R&D in terms of technological advancements for increasing 

production. Earlier the product was sold in the form of sheets, while the scrap hardly fetched any 

revenue for the farmers. But, now due to the diversified technological improvements demand is 

being generated by the industries by which scrap also earns considerable revenue. 

Current thrust areas of research concentrate primarily on crop improvement. Moreover, applied 

R&D works are conducted on specific areas as requested by the industries for technology up 

gradation and cost reduction. Over the years, the policy agenda of rubber research has evolved 

significantly from an initial focus on increasing production to concerns for the environment, 
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poverty and stakeholder participation. This has involved the restructuring of the entire research 

portfolio away from disciplinary programs – breeding economics, pathology and so forth – by 

creating broad thematic areas, to cope with the global research themes.  

Box 2.2. Mixed cropping system with Natural rubber 

 New innovations are required in rubber plantations to make it a sustainable system of 

production over the years and to avail maximum advantage from the scarce land resources.  

Success stories of several rubber growers point out the fact that rubber can be grown in a 

mixed cropping system with crops like coconut, cocoa, coffee, black pepper etc. Also, certain 

medicinal plants can be intercropped with rubber even after its canopy is closed (Prosperity 

Through Experiences, 2006. Rubber Research Institute of India, Kottayam). 

Evaluation of the scientific basis of such success stories should be undertaken by Rubber 

Research Institute of India to a larger extent and the promising systems should be promoted 

among the growers for wider adoption. Different farming systems should be evolved catering 

to the needs of the small as well as marginal growers. Collaborations of RRII with other 

research institutes for the development of new varieties of crops adapted to mature rubber 

plantations will effectively check the adverse effect of rubber as a monocrop as well as 

provide assured income to the farmer against highly volatile rubber prices. Promotion of 

apiculture in rubber plantations along with adoption of innovative methods of soil 

conservation will not only assure the farmer a stable income but also make the rubber 

plantations a sustainable ecosystem.  

A shift in the promotion of rubber as a monocrop to a component crop in the mixed cropping 

system along with policy changes like relaxation in the number of other tree species of no 

crop value will assure the ailing rubber plantations a sustainable system of production and a 

store house of biodiversity. 

 

Emerging Challenges and Towards a Perspective 

The Farm: Environmental Externalities 

The use of high yielding varieties like RRII 105 along with increased use of fertilizers and 

pesticides has led to increase in productivity of this sector. But over the years, this is posing 
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severe environmental concerns. As mono crop based cultivation practises became wide spread, 

the capacity within the plantation sector to meet its own demands (green manure, timber) has 

also reduced. Moreover monocrop based farming system exposes farmers to the vulnerabilities 

arising out of price volatility in a globally integrated market. In the light of environmental 

degradation and the need for climate change mitigation, a paradigm shift in the plantation land 

use is imperative. Maximising productivity compromises environmental sustainability. Land-use 

changes, and in particular cultivation intensification, affects the biodiversity of managed 

landscapes. 

Several new innovations and findings in natural rubber cultivation have come up which covers 

diverse areas such as genomics and molecular marker assisted breeding for development of elite 

clones, zero tillage, increased use of farm machinery for agronomic and plant protection 

purposes, declining soil fertility, root trainer planting techniques, utilization of wild Hevea 

accessions, application of geo-informatics and remote sensing, ecosystem processes, modern 

extension techniques, climate change, climate resilient clones and farming practices, reducing 

gestation period, intercropping, labour shortage, low frequency tapping, nursery management, 

high density planting, micro nutrient deficiency, genetic transformation etc. 

Increased demands from industry 

In the case of India, with the opening up of the economy and removal of quantitative restrictions 

in 1991, there is a shift from the inward-looking strategy to the outward-oriented and mutually 

sharing strategies and techniques for growth and development. This has enhanced the imports of 

rubber-based raw materials also. Hence, it can be elicited that a major challenge posed is the 

insufficient production to meet internal demand. Though Kerala has some natural advantage or 

uniqueness in the quality of rubber production, expanding the area under cultivation into un-

conventional areas is a real challenge, which calls for much research input in evolving new 

clones and new practices for the new regions. Yet another challenge is to develop a more 

dynamic processing and manufacturing industry for further expanding the demand base. This 

will be discussed more in detail in chapter 5, but the challenge may put pressure on the RRII to 

move resources towards more technical and product oriented development processes. Given the 

resource limits, RRII shall consider partnering with the industry associations and other 

stakeholders.   
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Chapter 3 

Extension and Training Sub System  
Irfan Bashir, Sheshgiri B, & Rajesh R 

Introduction  

Free flow of information and knowledge is an essential aspect of innovation induced 

development. However, generation and the dissemination of those technologies depend mainly 

on the investments made in research and extension activities. In the preceding chapter, we have 

discussed about the co-evolution and its related aspects of the research and development 

activities in the case of natural rubber. The main focus of this chapter is to develop an 

understanding towards the extension subsystem. Extension and training subsystem within the 

innovation framework of natural rubber is characterised by free flow of information and 

knowledge among all the actors in the innovation system. In this setting, this chapter particularly 

focuses on the extension and training system of natural rubber to gain more knowledge about its 

co-evolutionary process and also the various challenges faced by the system which become an 

impediment for the future growth of the natural rubber industry. 

The chapter is organized as follows, including the introduction. The second section briefly 

explains the structure and the important functions of the system. Third section examines the 

trends and patterns in the expenditure on extension activities. Fourth section figure out the co-

evolutionary aspects of the extension sub system within the innovation system framework. The 

emerging challenges and its future perspectives in the contemporary agricultural setup will be 

discussed in the fifth section which is followed by the concluding section that sums up the 

chapter. 

Extension and Training System: Its structure and functions 

Extension and training system in natural rubber has undergone major changes over time and by 

now, this has emerged as the major component in the innovation system. This division is 

carrying a wide range of extension activities to reach out growers, tappers, nursery holders and 

rubber processors, traders and industrial and manufacturing units. The number and intensity of 

schemes has increased in due course of time. The extension schemes of rubber board are 
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classified into three board categories. Rubber Plantation Development Scheme, Productivity 

Enhancement Scheme and Farmer group Formation and Empowerment Schemes. A brief 

explanation of the abovementioned schemes are given in Box 3.1. Other major activities include 

providing subsidies, conducting training programmes, seminars, group meetings etc for 

promoting the cultivation of rubber in the country. All the training activities are meant to upscale 

the welfare of all actors in the natural rubber industry.  However, the effectivenesss of the 

extension division lies in meeting the needs of growers and other players of rubber industry. The 

total annual increase in rubber land under cultivation is around 5000 hectares and maintaining 

the tempo is the greatest challenge to extension division with current structure and the workforce 

to reach out to growers.  
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Though rubber board is the apex institution to conduct all the activities related to natural rubber, 

there are different departments within the board which has been carrying out the activities at 

grass root level. While discussing about the extension activities, the rubber production 

department is responsible to conduct all the extensions and training related activities which as 

has a network of 37 regional and 172 field offices spread all over India. A Regional office is 

headed by a deputy rubber production commissioner/ a development officer and has a senior 

                                                           
6 Detail Explanation of RPS within the framework of the innovation system is given in Chapter 4. 

Box 3.1: Major Extension Schemes of  Rubber Board 

Rubber Plantation Development Scheme 

The rubber plantation development scheme was the first scheme launched by rubber 
board for the development of the rubber industry. The main aim of this scheme was 
to promote new planting by giving subsidies and later it has been extended to 
encourage replanting too. Moreover, this scheme also offers insurance to the 
plantation.  It is interesting to mention here the subsidy provided to farmers has 
remained stable over the years. Considering commodity prices and land prices the 
subsidy has dipped in due course of time.   

Productivity Enhancement Scheme 

The productivity enhancement scheme is mainly aimed to increase the productivity of 
latex per hectare of land. The various activities undertaken by extension division 
under are: distribution of inputs such as new clones; agro-management, and soil 
protection.  

Farmer Group Formation and Empowerment Schemes 

Under this scheme, rubber board promoted the formation of RPS6 and the group 
process centre at RPS. RPS is equipped with additional smoke house, aluminium 
dishes and sheeting battery etc fr making rubber sheets. Moreover, they have 
conducted various training programmes to educate the farmers. Some other activities 
carried out as a part of this  scheme includes the building of labour bank, service 
centre management and plant protection, promotion of apiculture, input management 
etc. 
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extension officer. Box 3.2 gives a detailed explanation of some of the major activities conducted 

by rubber production department. Moreover, Rubber Research Institute of India and the 

Department of Processing and Production Department also provide extension services to the 

estates and small holdings. 

Box 3.2: Major Activities of Rubber Production Department 

Various activities such as planning, formulation and implementation of schemes for 
improvement and expansion of rubber cultivation and production. The important 
development schemes and activities of the department includes: 

1. Rubber Plantation Development Scheme. 

2. Production and distribution of improved planting materials. 

3. Advisory and extension services to growers. 

4. Demonstration of scientific planting and production. 

5. Supplies of equipment and materials requiring popularisation. 

6. Identification of non-traditional areas suitable for rubber and planning and 
undertaking activities for its promotion in such areas. 

7. Schemes for productivity enhancement in small holdings 

8. Schemes for improvement of quality of small holder rubber. 

9. Schemes for extra income generation form rubber plantations - Apiculture 

10. Block planting, group planting etc. for promotion of rubber among scheduled 
caste/scheduled tribe members. 

11. Promotion of activities of voluntary associations (Rubber Producers' Societies) and 
self-help groups among small growers. 

12. Training of tappers.   

 

Rubber Training Institute is considered to be the strong arm of the extension sub system, which 

provides various kinds of training programmes to the farmers, women, entrepreneurs, students, 

rubber processor and dealers. Various training programmes offered by rubber training institute 

are listed in the annexure table. Figure 3.1 shows the various players in the training system. 
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Figure 3.1: Various Players in the Training System 
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Major functions of the Extension and Training Subsystem 

The extension activities in the rubber plantation have evolved over the years to improve both the 

quantity and quality of production. Scientific and cost effective techniques have been adopted for 

reducing the cost of production and increased productivity in rubber plantations. The Rubber 

Board through a network of field establishments under it provides advisory and extension 

services to growers on all aspects of rubber cultivation including processing. Besides it plays the 

role of a facilitator in organizing the small growers to voluntary organizations (RPSs) with the 

objective of transfer of extension functions. The major extension and development functions are 

as follows:  

• Free advisory service to the growers at their door steps,  

• Financial assistance as a performance incentive for adoption of technology,  

• Assisting the grower’s organisations in setting up environment friendly group 

processing and Technology Transfer Centres.  

• ‘On and off’ campus training for small growers as well as workers,  

• Supply of agro inputs and generation and supply of planting materials,  

• Periodic impact assessment studies, collection of statistics, etc.  

In recent years, the focus of the extension activities has moved away from the activities of  

replanting, new planting and group formation towards tapping, disease control, yield of clones, 

and the labour related activities. This can be seen clearly from the recently introduced extension 

activities such as input centre, labour bank, common service, service centre management, plant 

protection, weed cutter training etc., by the rubber board.  

In the 10th  plan, Rubber Plantation Development Scheme modified the scheme by 

incorporating various components, in addition to replanting and new planting; like providing 

insurance for rubber plantation in case of natural calamities. Some of the innovative schemes 

introduced by rubber board in the 10th Five Year Plan are: 

• Measures of productivity enhancement in small holdings.  

• Assistance for bee-keeping in rubber plantations.  
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• Assistance for farmer group formation (RPS) and strengthening the activities by 

promoting SHGs.  

• Support to Model RPSs.  

• Quality planting material generation and distribution.  

• Farmer’s educational programmes.  

• Support for maintenance, harvesting and group processing of mature plantations already 

raised under the tribal development programmes.  

 

Trends in Expenditure on Extension 

 

Nearly 60 percent of the budget of the rubber board is allocated for the development of extension 

and training subsystem. Fig 3.2 presents the trends in annual expenditure on extension activities 

per 100 hectares of area cultivated. Three phases could be discerned from the figure: initial 

growth phase, peak phase and declining phase. The initial growth phase is from 1985 to 1997, 

wherein annual extension expenditure per 100 hectares of rubber cultivation made an upward 

trend. During this phase, board has introduced various new empowerment schemes, formation of 

RPS and also expanded some of the existing extension schemes. After that all the extension 

activities has been carried out through Rubber Producing societies.  

The peak phase from 1998 to 2004 has shown a considerable increase in the extension 

expenditure per 100 hectares. Higher annual expenditure on extension activities during 1995-96 

onwards was linked to the fact that larger number of growers has started newly planting and 

replanting rubber trees. This is mainly due to the hike in rubber price during 1995. 

Consequently, extension division has to expand their activities in terms of providing more 

training, subsidies, seminars, farm visits, and group formation, with an aim to reach out to the 

increased population of rubber growers. This phase has experienced an increase in the number of 

farmers applying for training and subsidy programmes.  

The declining phase shows a decline in annual expenditure on extension activities.  This decline 

has experienced from 2004 onwards, and the current state of expenditure is equivalent to that of 

period of 1997-1998. The observed decline in the extension intensity at a time when the natural 
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rubber sector is confronted with international competition, due to the opening up of the economy 

to world market, and this appears to be a point of major concern. 

Figure 3.2: Extension Intensity in Natural Rubber from 1985-86 to 2010-11 

Source: Ministry of Commerce & Industry, Dept Statistics & Planning, rubber Board, GOI 

Figure 3.3: Expenditure on Various Extension Activities and its simple Annual Growth 

rate from 1985-86 to 2003-04 

 

It can be observed from Figure 3.3 that the expenditure on extension activities has made an 

absolute increase throughout the reference period. Simple annual growth rate of the expenditure 

suggests that it has registered a fluctuation in the growth from 37.87 per cent in 1986-87 to 5.85 

percent 2003-04. Though the expenditure has made an absolute increase, pace (??)of growth over 

the years has come down. It recorded a highest negative growth rate of – 17.86 percent in the 
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expenditure on 2001-02 over 2000-01. To get a more clear picture of the expenditure on various 

extension activities, it would be interesting to explore the expenditure at disaggregate level. It is 

shown in Figure 3.4. 

Figure 3.4: Scheme wise allocation of expenditure on Major Extension Activities 

 

Source: Ministry of Commerce & Industry, Dept Statistics & Planning, rubber Board, GOI. Note: RPDS-Rubber 

Plantation Development Scheme, ET & S- Extension Training and supplies, MN & DPM -Maintenance of Nurseries 

and distribution of planting materials, PM & PD -processing, marketing and product development, LW- labour 

welfare 

It can be observed that rubber board is spending more on the rubber plantation development 

scheme than on any other four extension schemes. Though this scheme accounts for the major 

share in total expenditure, it has recorded an absolute decline throughout the reference period. 

After 1993-94, expenditure on extension and training and supplies has registered an increase; 

later it has experienced fluctuation and started declining after 2000. Expenditure on Maintenance 

of Nurseries and distribution of planting materials and labour welfare has maintained a stable 

level from 1985-86 to 2003-04.  

One of the declared objectives of extension activities is to maintain the age profile of the 

plantation in such a way that the share of the cohort of old age plants is minimized. However an 

analysis of age profile of plantation sector tends to suggest that despite presence of vibrant 

extension system the share of old age plants in total area has been increasing over the time see 

figure 3.5.  While there exists a correlation between decrease in extension activity as observed 
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above and the area under old age plant a definite conclusion is not warranted. This is because the 

increasing trend in the area under old age plants is found associated with a phase of lower price 

and followed by record increase in price. It is understood that the farmers are reluctant to 

undertake replanting at times when prices are either high or very low. Lower price inhibits 

replanting because lower price is associated with lower price of rubber wood and therefore lower 

income by sale of old age trees. Moreover, lower prices would dampen the motivation to replant. 

When the price is high, farmers are reluctant to replant because of the higher income forgone for 

the period of gestation of the new tress. Thus the extension subsystem is confronted with major 

problem of maintaining the age profile in such a way that adequate growth in production of 

natural rubber is ensured. 

Figure 3.5: Trends in the Age Structure of Rubber Plantations in India 

 
Source: Joseph & George (2010) 

Above analysis suggests that though there are various extension schemes and training 

programmes for the betterment of both the grower and the crop, age profile of the crop shows 

that majority of the rubber trees are over aged. In this context, it would be interesting to know 

how the E&T system has coevolved over time to tackle various issues in the natural rubber 

industry and also how far the system has achieved to address the same.  
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Co evolution of E&T subsystem with the Innovation System 

 

This section will throw light to the co-evolutionary process of the extension and training 

subsystem of natural rubber within the framework of innovation in the present structure.  

Organisational Change: Limits of Capacity for Outreach  

 One of the major challenges confronted by the extension service division is related to their 

limited capacity to reach the large section of natural rubber growers spread across the country. In 

order to overcome the issue of technical man power shortage at farm level, the Rubber board has 

promoted a group approach to ensure the widest possible reach of the extension activities and 

also to maintain regular contact with the grower community. Group approach has been 

materialized through the formation of co-operatives under Co-operative Society’s Act in 1960. 

However, in mid-1980s, an innovative form of voluntary organization, christened ‘Rubber 

Producers’ Society (RPS) was formed with the main purpose of the wellbeing of small growers. 

RPS has now grown into a major institution of small growers that played a major role in 

providing all the extension activities at the farm level. The RPS is instrumental in bringing the 

Board and growers together for a two-way technical and development communication and most 

of the extension activities are now channelled through RPS. These were viewed as some attempts 

from the part of Rubber Board to enhance and empower the growers through these societies in 

the wake of lack of enough field staff. With the addition of 23 RPSs and 47 SHGs into the 

system, the total tally of RPSs and SHGs reached 2592 and 1770 units respectively. 

Rubber Board’s extension apparatus has been keeping a constant rapport with the grower 

community. The Board launches a campaign every year on a theme of topical importance and 

campaign group meetings are organized in association with the RPSs and held simultaneously in 

scores of centers every day, continuously for about a month. The meetings in the field are 

followed by demonstrations and distribution of literature and inputs. Such campaigns help to 

create a widespread awareness of the subject matter dealt with and quick extensive adoption of 

the innovations sought to be popularized.  

The Board has also prepared six video films on rubber nursery management, planting & 

maintenance, tapping & processing, diseases & control measures, productivity enhancement and 
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the activities of Rubber Producers Societies for giving awareness on these subjects. Mass media 

such as newspapers, own publication, radio and television are being extensively utilized for 

educating growers on all aspects of rubber cultivation and production and the other extension 

programmes. 

Training Mechanisms- Product and Process Quality 

In order to sensitise the farmers on the new practices in rubber farming and to address the  

various underlying problems in the rubber plantation sector namely, low quality of latex/ rubber 

sheet, unscientific plantations, poor tapping practices, overuse of fertilizers etc.,  training 

programmes have been made a key item in the agenda of Rubber Board from the very beginning 

Increase in industrial demand for rubber and the plea from manufacturing sector for quality 

rubber sheet and latex paved the way for imparting of training to these communities. 

 However, from 1980 onwards, rubber board has introduced various new schemes to ensure more 

effective extension activities at the farm level. The training programmes and campaigns are 

essentially imparted to small rubber growers, tappers, RPSs, rubber marketing societies, rubber 

dealers, rubber processors, rubber and rubber products exporters, rubber products manufacturers 

entrepreneurs from rubber based industry, production managers, quality control managers etc.  

About 73 per cent of the natural rubber in the country is processed in the form of sheets and 

mostly done by small growers and tappers. So training is given to growers, tappers through RPSs 

for improving the quality of rubber latex and sheet by improving the DRC content of rubber. 

Higher the DRC content higher will be quality of rubber. Technical know-how is also given for 

the Specialized training on processing and marketing of various marketable forms like Ribbed 

Smoked Sheets (RSS), Indian Standard Natural Rubber (ISNR) and block rubber/ concentrated 

latex (CENEX), total quality management and ISO 9001 quality system and training on effluent 

management and pollution control is also carried out by the Extension Department. Around 

10000 rubber dealers are given training periodically regarding the quality checking of rubber 

sheets and the raw materials such as ISNR, EBC, CENEX etc. Nearly 5000 rubber product 

manufacturing units in the small scale sector have been given training to improve the quality of 

rubber products in order to meet the international standards while exporting. A detail description 

on the introduction of tappers’ training school and related aspects is given in the next section.  
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Tappers’ Training School 

For the development of rubber industry, enhancing the quality and quantity of manpower 

available for various activities of the industry like, cultivation, processing, rubber-goods 

manufacturing, marketing etc., is very important. In order to meet this objective, Rubber Board 

has, over the years, imparted training for more than one million of small holders in both 

cultivation and processing aspects. This includes a short-term training of natural rubber (in 

English and Malayalam), advanced training on rubber cultivation and plantation management 

and specialized training on rubber plantation management. Moreover, the tappers training school 

has started skill-training to improve the quality of tappers in tapping and also to provide training 

for scientific harvesting under the supervision of Rubber Tapping Demonstrators / Rubber 

Tapping Instructors. Other training programmes include topics like, rain guarding, application of 

rubber stimulant and panel protectants, processing of latex etc.  

In 2000, a short duration training programme for tappers was also started by the board. The 

duration of the course is 8 days.  The practical as well as theoretical aspects are covered during 

the training period. For the training purpose, sample rubber trees and the building would be taken 

on lease on a temporary basis. The trainees are paid a stipend as an incentive for attending the 

training programme, as compensation against their wages, on days engaged. Table 3.1 provides a 

detailed picture on the number of small growers and tappers those who attended the training 

classes conducted through Tappers’ Training School by the board.  

Table 3.1: Estimated Trainees during 2010-11 and 2011-12 

Region 
2010-2011 2011-2012 

No. of 
Batches 

No. of 
Beneficiaries 

Assistance 
Rs in Lakh 

No. of 
Batches 

No. Of 
Beneficiaries 

Assistance 
Rs in lakh 

Traditional 
& others 

(excluding 
NE) 

78 1299# 31.21 76 1233* 29.19 

#General-1169,SC/ST-130, *General-1128, SC/ST-105 
 Source: Annual Report-2011-12, Rubber Board, Govt of Kerala, Kottayam 

 Table 3.2 provides the details on those who attended the training course on short duration 

intensive tappers scientific and processing training. It is observed that the supply of budded 

stumps by the Rubber Board and the nurseries as well is seen far short of the domestic demand. 
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Private nurseries account to 85 percent of the total supply of budded stumps, hence training is 

imparted to private nursery personnel for improving the quality of the stumps and regarding 

proper nursery management.  

#General-4552,SC/ST-162      *General-4748, SC/ST-117 
Source: Annual Report-2011-12, Rubber Board, Govt of Kerala, Kottayam 
 
Campaigns and Seminars – Low Yields in Plantations 

Campaigns and seminars were designed mainly to address the problem of low yield through 

creating awareness at the grass root level, about the new clone varieties, new farming practices, 

newly launched policies and programmes etc. Annual Mass contact programmes has been 

conducted every year to disseminate modern techniques on rubber cultivation, maintenance, 

harvesting, crop processing, marketing and additional income generation. Campaign meetings 

usually are conducted by extension officers and other officials of rubber board. Campaign 

meetings are also conducted to members of Group Processing Centres(GPCs) in RPS units 

regarding quality sheet processing, treatment of effluents and waste water, operation of bio gas 

plant, apiculture etc.  

 

 

 

 

 

 

Table 3.2: Short Duration Intensive Tappers Scientific and Processing Training 

Region 
2010-2011 2011-2012 

No. of 
Batches 

No. Of 
Beneficiaries 

Assistance 
Rs in Lakh 

No. of 
Batches 

No. of 
Beneficiaries 

Assistance 
Rs in Lakh 

Traditional & 
others 

(excluding NE) 
307 4714# 35.07 322 4965* 37.42 

Table 3.3: Group Interaction held by Extension Division 

Type of Meeting 
2010-2011 2011-2012 

No. of 
meetings 

No. of 
Participants 

No. of 
meetings 

No. of 
Participants 

Campaign meetings 2734 87061 2704 84562 
Full day seminars 75 5433 63 6337 
Half day seminars 233 8965 137 4945 
Group meetings 1088 21492 1591 15474 
RPS meetings 3569 41856 2863 29471 
Other meetings 1146 9222 1163 4976 
Use of Audio Visual Equipment 254 9561 344 9522 
Training in RPS 795 14741 889 19730 

Source: Annual Report-2011-12, Rubber Board, Govt of Kerala, Kottayam 
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Table 3.3 provides the group interaction in terms of meetings, seminars etc at the extension 

division in the rubber board. 

Nature of Subsidies – Efficiency, Production Volume 

Rubber plantations are characterized with a higher gestation period. Therefore providing subsidy 

to growers remains an important component of extension activity by the board.  Financial 

assistance disbursed (subsidies for new planting and replanting) to the growers for scientific 

planting and maintenance of rubber holdings, production and distribution of good quality 

planting materials. Earlier subsidy was provided only for replanting till the 1980’s.  With a view 

to extend the area under rubber, and thereby meeting the industrial demand for natural rubber, 

the Rubber Board started giving equal importance to replanting and new planting and promoted 

both alike under common integrated scheme which was initiated in the year 1980. The scheme 

came to be known as the Rubber Plantation Development schemes.   There has been only a 

nominal increase in the amount of subsidy over the years (see Table 3.4). It got increased from 

Rs 7500 per hectare in 1980’s to Rs 19500 per hectare in 2012. Amount disbursed as subsidy go 

increased from 18.84 crore in 2010-11 to 26.66 in 2011-12 as the area under new planning and 

replanting increased during the period. 

Table 3.4:Achievements under various components of the Rubber production Development 
Schemes during 2010-2012 

Details 2010-2011 2011-2012 

No. of applications received 20534 15885 

Area as per applications (ha) 13537 10353 

No. of Permits Issues 15606 16935 

Total area under permits (ha) 8174 9026 

(a) Replanting (ha) 4250 4512 

(b) New Planting (ha) 3924 4560 

Amount disbursed as subsidy (Rs. In crores) (Including spill over 
payment of previous years 

18.84 26.66 

Source: Annual Report-2011-12, Rubber Board, Govt of Kerala, Kottayam 
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Subsidies for purchasing rollers to growers stopped in 2003 and at present the scheme is 

available to RPS units only. Most of the subsidies to growers are now channelled through RPSs 

in an attempt to strengthen the RPSs. Labour saving and increase productivity techniques are 

campaigned by rubber board through RPSs and field officers. Innovative tapping practices like 

low frequency tapping i.e. tapping once in three days is also being encouraged through 

campaigns and seminars conducted to farmers and RPSs.  The practice enables the growers to 

maintain the same yield and thereby reduce the labour cost. Introduction of new clones is also 

brought about by direct campaigns, and through mass media, multimedia, RPSs. 

Labour Banks and Labour welfare programmes 

One of the serious problems faced by the rubber growers is the shortage of tappers,. Construction 

boom and the high salary offer for jobs in other sectors severely affected the tapping sector. To 

tackle this issue, Rubber Board has promoted the setting up of labour banks through RPS. 

Workers registered in the labour banks will give free training in all the aspects of operations in 

rubber plantations. Though this is a good initiative to overcome the problem of labour shortage, 

available statistics suggests that tapper’s labour bank is not functioning in an effective manner. 

Out of the total 2338 RPS in the country, only 121 have their own labour banks. This indicates 

that the idea of labour banks is hardly able to mitigate the shortage of labour. It is widely 

observed that the younger generation is showing less interest in tapping and other labour 

activities. This can be clearly evident from the decreasing number of people registered for 

tapping training over the last few years. 

To encourage the functioning of labour banks and with a view to overcome the entry barriers of 

the youth towards taking up plantation labour the Rubber Board has come up with various 

welfare programmes and services to improve the living conditions of the which include dress 

allowance, weather protective materials, medical allowance, educational stipend scheme and 

merit award scheme for children of tappers and ther schemes that include housing subsidy 

scheme for tappers in small plantations, housing and sanitary subsidy scheme for the SC/ST 

rubber tappers, sanitary subsidy scheme, medical attendance scheme and group insurance-cum-

deposit scheme.  
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Price Stabilization Fund Scheme – Price Fluctuation 

One of the major challenges confronted by the natural rubber industry is the price instability due 

to the opening up of the domestic market to the global market, as a result of economic reforms. 

The increased integration of the commodity market for natural rubber have resulted in an 

increase in price instability (Anoopkumar, 2011).  The continuous downfall and the constant 

fluctuation in the price of natural rubber paved way for the introduction of price instability fund 

scheme which aimed to help the small growers to provide price stability in the case of price fall. 

As on October 2011, about 18,919 growers were enrolled under the scheme. (Annual Report, 

2011) 

Promotion of Apiculture  

With a view to earn additional income for the rubber growers, board has promoted the idea of 

undertaking apiculture activities in the rubber plantations. For this, financial assistance has been 

distributed through RPS. However, the lack of enough awareness about the scheme and also the 

inefficient management within the system created hurdle for the promotion of apiculture in a 

wide manner.  

Waste Water Management 

Waste water management is become one of the important issue confronted by the rubber-based 

industries. The board has initiated a scheme to provide financial assistance to the RPS to 

establish bio-gas plants for the efficient exploitation.  

Other schemes 

In 2006, board has introduced a scheme to provide low volume sprayer, duster and weed cutter at 

subsidised rate to enhance the production activities at farm level. This support is also provided 

through RPS units. 

Harnessing ICTs 

ICTs play a very important role in the promotion of growth of the rubber plantation sector. 

Earlier mass media campaigning through T.V and newspaper helped the board to reach the the 

information-needy growers. Emergence of ICT gadgets like mobile phone and internet enhanced 
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the scope of communication between the various stake holders. Board has enabled updating of 

rubber market price to farmers through mobile SMS every day. Facilities are also arranged for 

online communication between growers and scientists and other experts in the field. 

In this section, we examined the coevolution of the various extension activities in the natural 

rubber industry over the past few years for the welfare of both the crop and the grower. One 

interesting point noticed here is the set up of RPS and its involvement in extending all the 

activities at the farm level. In this setup, role of RPS and its functions should be viewed in detail, 

which will be done in the next chapter. Even though there are various schemes and programmes 

available in the present setup, extension system in the innovation framework of natural rubber 

industry is not free from various challenges. The next section would examine the different 

challenges faced by the rubber industry when it comes to extension and training subsystem. 

Challenges and Towards a Perspective 

The current study posited four main challenges, which need more attention for building a vibrant 

natural rubber industry in India.  

Subsidy  

 We have already discussed about various subsidy schemes provided by rubber board to the 

rubber growers for providing better environment for cultivation. However, it is observed that the 

nature and amount of subsidy given for planting and replanting activities is not sufficient for the 

growers to meet the expenditure and to enable them to undertake to the scientific form of 

farming. Moreover, the amount of subsidy per hectare has found to be reduced over time. 

Interaction with farmers during field visit revealed that, subsidy is not a major factor for those 

farmers who have secondary source of income, however it becomes an important concern for the 

small growers whose primary income comes from natural rubber. Nowadays, farmers are more 

concerned about the stable prices, subsidy components, age profile of the crop etc. Nearly 50 per 

cent of the total plantation in the country falls under the age bracket of 15 years and above. This 

would definitely have a huge impact on the production and productivity of natural rubber in the 

long run. 
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Mono cropping 

As the crop is not able to accommodate any crop under its canopy after a period of 3-4 years of 

planting, the sole income from a rubber plantation aged four years or more is the income from 

latex. Mono cropping pattern of natural rubber naturally limits the much-needed bio-diversity of 

the landscape.  

Role of private nurseries 

 The fourth challenge is related to the shortage in the availability of plantation inputs supplied by 

rubber board. This lead the small growers to rely on private nursery growers at exorbitant price. 

Moreover, the private nursery growers are not in a position to develop their nurseries on a large 

scale.  

In order to improve the extension system, there is a need to promote these private nurseries as 

expert service channel to provide contract based services during initial seven years of planting to 

the growers.  

Summing Up 

On the whole, extension and training subsystem has to be reactive and proactive in addressing 

various issues involved in the natural rubber cultivation and its related aspects.  For achieving an 

effective and inclusive development of the natural rubber sector and the prospects and 

underlying problems of all the stake holders should be viewed through various dimensions of 

extension and training sub system.  
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Annexure 1. Various training programmes offered by Rubber Tanning Institute  
General Training programmes  

• Training on beekeeping in rubber plantations 
• Training on mushroom culture  
• Training on spraying and maintenance of sprayers 
• Training on biogas generation from effluents  
• Training on latex harvest technology  
• Training  on nursery management  
• Training on pest and disease control  
• Training on budding techniques in rubber  
• Training on modern clones 
• Training on rubber wood processing, furniture masking and quality control  
• Training on root trainer plants  

Rubber plantation development programmes 
• Short term training on rubber cultivation for small growers 
• Short term training on rubber cultivation for estate sector 
• Advanced  training on rubber cultivation and rubber plantation management 
• Specialized training on rubber plantation management 

Rubber processing and quality improvement programmes 
• Short term training on rubber processing and quality control 
• Training on sheet rubber preparation and grading 
• Specialized training on processing of block rubber/cenex 
• Training on total quality management and ISO 9000 quality system 
• Training on effluent treatment and pollution control 

Rubber industrial development programmes 
• Short term training on latex goods manufacture 
• Short term training on dry rubber goods manufacture  
• Advanced training on rubber products development and manufacture  
• Specialized training on testing quality control of rubber and rubber products  
• Specialized training on latex and dry rubber products  
• Entrepreneur development programme 

Training programmes for students 
• Short term training on rubber products manufacture and testing  
• Training in rubber technology for B. Tech and M. Tech Students. 
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• Short term training on rubber cultivation and plantation management  
• Specialized training in rubber technology for PG diploma students  

Market and export development programmes 
• Short term training on marketing and export management  
• Training on export management 

Leadership development programmes for RPS 
• Training for director board members of RPS 
• Training for RPS members on business management skills  

Outstation training programmes  
• Training at RPS centres  
• Training for SC/ST women 
• Orientation training on rubber based industry 
• Training on quality control of different marketable forms of NR 

Visit cum training programmes  
• Sastradarshan 
• Trainees of TT school 

International training programmes  
• Advanced training on rubber cultivation and plantation management 
• Advanced training on rubber products manufacture and testing  
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Chapter 4:  

Organisational Innovation in Natural Rubber: The Case of Rubber Producers 

Societies 

Sohan Sha, Prasanna Kumar, Jannet Farida Jacob, Namrata Thapa 

 

Introduction 

The purpose of this chapter is to explore how Rubber Producer Societies (RPSs) as an 

organisational innovation in the system of innovation for natural rubber evolved/coevolved 

towards addressing the varied issues confronted by the sector. RPS as an organisational 

innovation arose in a context wherein the sector was confronted with the challenge of generating 

adequate supply of natural rubber and driving the nation towards achieving self-sufficiency and 

import substitution of the commodity, on the one hand, and the pattern of ownership dominated 

by small and marginal land holders, on the other hand. The underlying objective was to empower 

the small and marginal growers while ensuring a vibrant natural rubber sector and thus 

contributing towards inclusive growth.  

At the outset, it has been well observed that the Rubber Board has been innovative to address 

these dichotomous challenges by shaping the organizational set-up within itself and beyond. The 

history of the formation of RPS goes back to 1960s when Rubber Board has initiated the Rubber 

Marketing Co-operative (RMC) which is still continuing today. Due to some political and 

administrative reasons, RMC could not reach the small growers, particularly in rural areas. 

Moreover, even non-growers were also finding a place in the governing body and hence the 

growers could not associate themselves with its functioning.  

To tide over this problem, in 1986, the rubber board initiated the formation of separate groups of 

small voluntary associations of small growers, called Rubber Producer’s Societies, registered 

under Charitable Societies Act 1955. As an organisational innovation RPS with its autonomous 

characteristics has been a case of remarkable success. Yet, in the light of the challenges posed by 

the post liberalisation period, it is imperative to interrogate the success of RPS in co-evolving 

with the changing scenario. Such introspection is necessitated since RPS as an organization 

mobilizes the small landholding rubber growers from grass root level to unite and organize 
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themselves to overcome the diseconomies of scale. This assures better return to small grower, on 

the one hand, and ensures supply of natural rubber to the Industry, on the other hand. The present 

chapter would be focusing on the social and organizational innovations initiated by Rubber 

Board for the establishment of Rubber Producer’s Society (RPS).  

To foreground the contours of RPS to make a case of inclusive innovation and development, the 

chapter is organized in four broad sections. First, introduces the context of the study with regard 

to RPSs as an organizational innovation. Second, discusses the structure and performance of RPS 

as an organization. Third, revisits the co-evolution aspect of RPSs with the innovation system. 

Fourth, foregrounds the emerging challenges that lie ahead for the RPSs. 

Rubber Producers Societies: Its Structure and Performance 

Formation of Rubber Producer Societies in India is a significant organisational innovation in 

rubber plantations. Perhaps, the initiative for conceptualisation and establishment of RPS has 

been inspired by the white revolution in Indian economy. The emergence of RPS brought a 

momentum in the performance of Rubber Board. While all the earlier initiatives like rubber 

marketing societies, area expansion, financial incentives etc. have not met the expectation of 

small and medium farmers, RPS has been credited as the most effective innovation in Indian 

rubber industry. To promote collective and participatory approach in farming community, 

Rubber Board had taken the initiative for the establishment of RPS. RPSs are voluntary 

associations of small growers, self-help groups of rubber growers, registered under the 

Charitable Societies Act. The RPSs were envisaged to function as a non-profit making institution 

imparting technical and scientific know how to the members or the general improvement of the 

area and in particular for the economic and social welfare of the small growers of rubber. Among 

the 2592 RPSs across the country; 2343 RPSs are located in traditional area, 153 RPSs are 

located in non-traditional area, i.e. in Tripura and 96 in other north east areas.  

Structure of the RPS: 

To register an RPS, initially seven small holders only are required and an entrance fee of Rs.50 

and annual subscription fee of Rs.10 has to be paid by the grower. The board would accord 

approval only to that RPS which constitutes 50 or more number of members, after the spot 

inspection by the board’s field officer. Generally, field officer of the board takes the initiative in 
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identifying the promoters and also assisting in formation of the RPS. Membership is open to 

rubber small growers owning less than 5 Ha of rubber plantation and who agree to market 

minimum quantity, according to their bylaws, of the rubber latex and scrap, produced in holdings 

situated in the area through the society. Funds of the society shall be raised through admission 

fee, annual subscription, donation, loans and advance from the members, subsidies and loans 

from other financial institutions including banks, cooperative societies, rubber board, 

government etc. The ultimate authority of the RPSs is vested in the hands of General body. 

Members of the general body shall be elected, in a democratic manner, in annual general body 

meeting. Every year one third of the total general body members will be newly elected and 

proportionately members in previous general body will be relieved from their duties and 

responsibilities (National Federation of Rubber Producers’ Societies Directory, 2006).  

To achieve its objectives RPSs undertakes various functions (see Box 4.1 for details) 

Box 4.1: Functions of RPSs 

a. To disseminate knowledge or the latest improvements in cultivation of rubber 
tapping. Collection and processing of latex and scrap rubber 

b. To act as an agent of the concerned state government and of the rubber board for 
implementing extension programmes and developmental activities 

c. To ensure maximum productivity and returns to the small farmers by serving as a 
connecting link between the farmers and the societies, processing the rubber 

d. To organise collective marketing of latex and scrap of the members through 
collection centres and thereby to demonstrate the economics of collective marketing 
and distribute the benefits so derived to the member rubber growers 

e. To arrange for and carry out leaf and soil analysis and other tests aimed at 
maximisation of the utility value inputs in the rubber holdings and thus assist in cost 
reduction in their operations 

f. To organise other welfare and educational programmes for the benefit of the members 
g. To keep liaison with the rubber board and the processing societies and also to obtain 

technical guidance on agricultural processing and marketing of rubber as and when 
necessary 

h. To raise necessary funds by way of admission fees. Subscription from member’s 
donations loans and advances from members, public and other financial institutions 
and cooperatives, rubber board and to do other things including acquisition of 
immovable and movable properties as are incidental and conductive to the attainment 
of the above objectives. 
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Major activities:  

With the advent of RPS in Indian rubber industry, small and marginal farmers’ interest has been 

protected against exploitation and has transformed individual interest to group benefits by 

empowering themselves with modern production methods and practices. 

• Technology transfer and training: 

To accelerate the process of empowering of RPS and ensuring of devolution of extension 

functions to RPS, a selected few of them were supported for gearing themselves up for 

technology transfer and processing of quality sheets. They were also supported to engage 

extension agents and tapping assistants to intensify extension activities. Of late, a few RPSs were 

supported to initiate computerisation. Thirty five RPSs are functioning as model centres for 

transfer of technology, and have proved to be very effective not only in processing highest 

quality sheets but also in imparting training on various technical topics as well as on group 

management and leadership to other RPSs.  

• Repository of knowledge: 

Prior to conception of RPS as a key player in delivering technical inputs of rubber board 

to the farmers, the board has confronted internal and external limitations. To utilise 

services of RPSs, the board had decided to develop knowledge repository for providing 

training to all the stake holders in rubber production. The board has started using farmer 

resource person in the campaigns and training programmes. These farmer resource 

persons are selected from among experienced farmer members and they are first trained, 

and later their services are utilized for training programmes of the board. About 200 

farmer resource persons have been selected and their services are utilized regularly.  

• Marketing and Industry relations: 

In 1990 there was a need to protect domestic natural rubber producers against emerging 

market forces. RPSs have collaborated with rubber board to establish processing and 

trading companies. Presently there are 18 such companies (6 processing companies and 

12 trading companies) who are actively involved in providing services to the farmers. 

These companies are formed based on public private partnership with RPSs and rubber 

board.  
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• Social development: 

RPSs play a key role for the uplifting the socio economic standards of communities 

which were not having any access to developmental activities. To empower these small 

holders, particularly the resource poor and weaker groups, women self-help groups were 

formed and assistance were provided for income generation activities, hygiene and 

sanitation etc. and these groups were linked to RPSs. Women were supported for 

establishing handicrafts units and biogas plants which ensure environment friendly 

processing of rubber, in Kerala as well as in Tripura. Rubber has been found to be a very 

successful crop in the rehabilitation of tribal shifting cultivators and for such programmes 

a holistic integrated approach is adopted aiming at overall development with rubber as 

one of the major component.  

 

Performance of RPSs:  

In order to understand the performance of the RPSs, first the regional spread of RPSs across the 

districts of Kerala in relation to the area under rubber cultivation has been examined. Figure 4.1 

shows that among the districts, Kottayam occupies largest share in area under rubber cultivation 

and also has the highest concentration of RPSs. The presence of various institutions and 

organization in and around Kottayam might also have contributed to this concentration. While, 

for certain regions such as Idduki, Palakad, Malapuram, Kozhikode, and Kannur seems to have 

less RPSs concentration than the area under rubber cultivation.  

Figure 4.1: District wise Distribution of RPSs and Area under Rubber Plantation for 2012 
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RPSs are classified as category A, B, C and D based on their achievement in terms of their 

functioning and involvement in rubber board schemes and programmes. RPSs which are 

classified under category A were very active in providing services to their members and non-

members; they have also undertaken other group activities in addition to group processing. RPSs 

which are classified under category B were showing average performance in delivering services 

to their members. RPSs which are classified under category C were performing below average 

level and those RPSs which were classified under category D were almost inactive.  It is clearly 

evident from figure 4.2 that the area highly concentrated with rubber plantation has also the 

highest number of defunct RPSs. Kottayam is the case in point. 

 

Figure 4.2: District wise Distribution of RPSs in Category “A” and “D” for 2012 

 

 

The important points that came up from the above figures are that the RPSs are mainly 

concentrated in regions with larger area under rubber cultivation, but performance-wise these 

RPSs are mainly defunct. The regions that were fast to respond to the organisational innovation 

in the form of RPSs were also fast enough to withdraw from its participation in the RPSs. It is in 



 55

this context that the question arises as to why it is that area with largest number of RPSs is 

having largest defunct RPSs.  

This phenomenon requires more detailed enquiry. However, drawing from the focus group 

discussion with 8 RPSs (4 well-functioning and 4 defunct) and field survey of 30 farmer 

households in the Kottayam district of Kerala, some tentative inferences can be put forward. In 

the explanation of such a trend, it can be argued that this indeed can, inter alia, be the 

consequence of the changing scenario which can be seen in terms of change in rubber growers’ 

socio-economic conditions. It was evident from the field that small growers now are different 

from small growers of yesteryears in terms of their financial position. Now growers are 

financially strong enough to undertake activities related to extension, processing and marketing 

on their own without forming themselves into group. Hence their reliance on RPSs is either 

minimal or non-existent. Further it was found that rubber plantation was no more a prime source 

of income, there has been the emergence of alternative employment opportunities and new 

sources of income. From the field we observed that the growers were associated with other 

occupations such as doctors, professors, and teachers. Even for the growers with rubber as prime 

source of income, they had children who were engaged in better employment elsewhere.  

Moreover, the trend of moving away of youth from plantations into other jobs was observed. 

These trends are indeed the inevitable consequence of economic development that has not left 

the rubber plantation unaffected. However, RPS seems to have not responded fully to this 

changing scenario. The institutional inertia in RPS seems to have been minimal as there has not 

been any change in the bylaws of the organisation. Moreover, given the emergence of market 

forces, RPSs are functioning as an altruistic organisation wherein the president holds the office 

and undertake their duty out of their own initiative without any remuneration. Hence, people are 

less forthcoming to take up the post of president and as a consequence the incumbent president 

has to carry its task beyond their tenure. This raises the question as to how far RPS can sustain 

itself and carry forward its objective in the face of such new contexts.  
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Box 4.2: “I trust my workers, they have never cheated me”, said the retired college 

Professor with the air of contentment 

For the past 20 years, the Professor, who taught Hindi in a prestigious college in Pala, has been 

living his retired life in his ancestral home amidst 10 acres of Land with more than 6 acres of 

rubber plantation. Rubber Plantation, the traditional occupation of this family though, is no 

longer his major source of income. Enjoying a plum amount as pension and his children already 

into other professional occupation, he has entrusted the entire plantation on his labourers who 

has been with his family for ages. The tapers does his work, processes latex into sheets and takes 

it to the whole dealer who also has smoke house. He weighs the sheets and pays the market price 

for the rubber. Happy as he is now, the Professor would rather not complicate his peaceful life 

with the ups and down of market condition of rubber cultivation. 

The following section attempts to look deeper into this aspect by discussing the challenges that 

RPS is facing and the how well RPS has been able to coevolve with these challenges.  

Co-evolution of RPS with the Innovation System 

The systems are said to change through tensions (imbalance). This imbalance may be the result 

of internal and external factors. Internal imbalance occurs between actors within the system 

while external imbalance occurs in relationship to context. Actors react to tensions by changing 

institutions and/or actors (Hughes, 1993). Similarly RPS as one of the important actors in the 

system of innovation in rubber plantations can be expected to have possibly undergone changes 

in line with the challenges it might have faced within (internal imbalance) and outside (external 

imbalance) the system. It is in this regard that this section attempts to understand how the RPS 

has coevolved overtime and what has changed from 1986, when RPS was formed, up till now in 

relation to both the changes inside the system and outside the system.  

Challenges outside the System and Response of RPS  

Drawing from the conceptual framework, it was understood that RPS, one of the actor within the 

system of Rubber Plantations, is influenced by actors (among others) that are external to the 

system such as labour market conditions, global and environmental concerns. 
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Box 4.3: Making every impediment a milestone 

When the enthusiastic members of the Janatha Model RPS at Aimcompu in Kottayam district 

in Kerala set out to implement the novel idea of resource pooling by organising themselves as 

Rubber Producing Societies (RPS), least did they imagine that they would encounter such 

impediments which could have dampened their very spirits.  

Once they had their own land and building, their membership increased and expansion knew 

no bounds with latex collection rising more than 3000kg. With the ambition of fetching better 

price for the latex they came up with the idea of starting a processing unit within the RPS. 

But ever since they started their own processing unit, objections were raised by their 

neighbours concerning environment pollution. Even when these objections were raised the 

ides of installing a bio-gas plant was in the pipeline.  

Later, when the rubber board came up with grants for starting group processing centres 

(GPC), the same neighbours objected on the grounds of pollution. When all efforts to 

convince them about installing a bio-gas plant, failed, two of the committee members came 

forward to donate a portion of their land to the RPS for starting the GPC. Then the entire 

office and the processing unit were shifted to the new building which left the earlier one 

vacant, but did not go waste. This space was productively utilised by starting a manufacturing 

unit of rubber wood furniture, now run by a women’s SHG. 

The RPS was co-evolving with the needs of the community in terms of group processing for 

better prices, bio-gas plant for environment concerns and furniture making for employment 

opportunity for the women in the SHG. The SHGs are also given training in related activities 

in rubber cultivation and are maintained as reserve labour force. The RPS also serves as a 

reservoir of knowledge to disseminate information on international prices of rubber to the 

farmers before deciding on the best price to sell their produce. As a token of recognition of 

their hard work, this RPS was selected as one of the model RPS of the country and bestowed 

with SuvarnaSangam Award in 1999, instituted by rubber board. 

 

In the following section, an account of the challenges posed by these external actors (though it is 

not exhaustive) and how has RPS been responding to it is discussed. 
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Labour market conditions 

Earlier, rubber was mainly cultivated as large plantations, however, much structural 

transformation has occurred subsequently. At present, 89% of the area and 92% of the production 

come from small holdings with an average size of about 0.54 ha. Studies have shown that such 

structural devolution has had several implications in the labour market in the 

plantations.(Viswanathan, Tharian and Joseph, 2003; Nair, 1997).One major implication has 

been in terms of labour shortage in plantations which can be expected to have arisen in the 

context of a growing economy with highly vibrant industrial and service sectors which create 

new employment opportunities with higher wages (Joseph and George, 2010).Studies have 

pointed out to the change in the job expectations of the youth in Kerala, with better social 

development indicators and hence development of different expectations about employment. 

Thus, this phenomenon of the younger generation in the rural areas has contributed to the 

reported scarcity of labour in the rural casual labour market (Kannan, 1998). Thus, labour 

shortage is indeed an indicator of the subtle socio-economic and cultural changes; and also the 

consequence of long established nexus between agricultural work and low economic and social 

status that makes the younger generation to look for work in other sectors especially blue collar 

or service sector jobs. The higher education levels achieved by them seem to have further 

strengthened their trend (Francis, 1990).  
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Box 4.4: Committed to Rubber but not to RPS 

Dr M is busy filling each tray with latex after carefully mixing it with a measured amount of 

acid while we reached his home. After the morning tapping the latex has been brought in by 

the tappers from the farm located far away and has to be transferred into trays immediately 

lest it should coagulate in the container. Even as he went on with his work, the doctor, who 

has made a living with his professional career in Delhi for several years, is overwhelmingly 

excited in explaining his new found interest in rubber cultivation. This was not before 

venturing into diverse businesses like a BPO company and a crump rubber factory with 

national level supply. Nowhere could he find profit than in his present position as a rubber 

farmer. His interest in rubber farming led him to the extent of building a specially designed 

improvised smoke house with three chambers for drying rubber sheets. This specially 

designed smoke house enabled him to avoid sun drying of the sheets. Having both of his 

children working in the US, he has no dearth of resources for investing in rubber plantation, 

though not a primary source of income for him. Happily settled in his native town the doctor 

would prefer to spend his retired life not with his professional calling but with his soul’s 

calling as a rubber cultivator, if only there was some alternative to labour shortage. The 

former doctor has hardly approached the rubber board neither for any subsidy nor for any 

extension service. As expected, he is not a member of any RPS as well!!! 

 

To overcome this challenge, labour banks have been formed by RPS under the guidance of the 

Rubber Board. Workers registered in the labour banks of RPS work in the small holdings of the 

member growers. These registered workers are provided free training in all aspects of 

agricultural operations in rubber plantations as and when required (Rubber Board, 2011). Further, 

incentives in the form of social welfare programs such as health and hygiene improvement for 

small holders, workers and families are being undertaken which can indeed help in retaining its 

existing labour force and attracting more workers. 
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Global concerns 

Rubber is no exception to the uncertainty in prices that has been observed for most of the 

plantation crops. This instability in prices have coincided with the major trade policy reforms 

launched in India since the 1990s which brought in an era of reduced tariff and non-tariff barriers 

to imports (George and Joseph, 2005). Further, this integration to the world market has been 

intensified with the formation of WTO and the signing of various international trading 

agreements such as RTAs and PTAs. This integration to the external market and greater exposure 

to the market forces has led to increase in pressure on primary commodities to maintain 

competitiveness. In relation to these changes, RPS has come up with latex collection centres; 

group processing centres which facilitates collection of latex from all its members and also 

maintain the quality and uniformity of the product. This enables them to bring down the cost of 

production on the one hand and meet international standard which can help them to fetch better 

price for their product and maintain its competitiveness. 

Box 4.5: Border cropping for biodiversity 

Planter Mr T an award winning farmer hails from a traditional central Travancore family with 

immense inherited property. Not only did he inherit his forefathers’ wealth but also their 

occupation, as he would rather like to be a planter than go for any other professional 

employment despite having post-graduation in political science. Enriched with knowledge on 

traditional farming, he has ventured into border cultivation of teak and other trees which have 

money value and also preserved biodiversity. Highly critical about mono-cropping 

propagated by the rubber board, he was vociferous on practicing border cultivation and 

intercropping with coca along with rubber as a method of multiple cropping to preserve 

biodiversity which is also a better alternative to mono cropping, ensuring the farmer a 

continuous flow of income even after the rubber trees are slaughtered and replanted with new 

ones. Being primarily a farmer, rubber contributes to a major share of his income, the rest 

coming from nutmeg, cocoa, pepper and other crops. Alongside, he maintains a small 

farmhouse with goats and hens for meeting the daily household requirements. His love for 

farming saw its glory when he was honoured by the government with the Farmer of the Year 

award 2003-2004. 
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Environmental concerns 

The plantation sector is mostly located in ecologically fragile regions of the country. Therefore, 

there exist two way relations between the ecology of the region and the economy of plantations 

(Joseph and George, 2010). In the context of growing concern for maintaining environmental 

sustainability, the RPS has followed effluent and pollution control methods by setting up biogas 

facility in the premise of the processing centre for which they use the waste generated through 

rubber processing.  

Challenges within the system and response of RPS 

When it comes to actors inside the system, the important actors which influences RPS are 

recognized as R&D organisations, extension organizations and dealers. 

R&D and extension organization 

To enhance production and productivity, Rubber Board has come up with HYV clones such as 

RRII 105, RRII 414 and RRII 430. RPS as an extension arm of the Rubber Board has come up 

with input distribution facilities and planting material nurseries which facilitate the adoption of 

these developments by the growers. Further, under the Human Resource Development activities, 

regular training programmes with different themes are held by the RPS to make the growers 

aware of best practices and enable them to enhance production and productivity. 

Dealers 

Overtime, there has been a change in the market structure of Natural Rubber. This change has 

been witnessed in terms of declining share of cooperatives and emergence of dominant dealers. 

At present, there are more than 9000 dealers at village, town and terminal market levels. In order 

to avoid intermediaries and ensure better price for the farmers, RPSs have joined together to 

form allied companies. There are around 18 processing and trading companies in the RPS sector.  

From the above discussion it can be understood that with respect to changes inside and outside 

the system, undeniably RPS has managed to adapt itself by changing institutions (such as ) 

and/or actors (such as forming labour banks, group processing centres, latex processing centres, 

companies  etc) under the assistance of the Rubber Board.  
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However, this co-evolution seems to be partial when we consider the fact that market forces have 

been strongly emerging in recent years. This brings up some important challenges ahead for the 

RPS which need to be highlighted in the context wherein RPS assumes an important position in 

the Rubber Board’s objective of assisting the small resource poor farmers and that there are only 

few of them which are functioning well. 

Emerging Challenges and Towards a Perspective 

We have observed that the regions that responded more intensively to the new organisational 

innovation were also the ones that withdrew on a larger scale from the new innovation. This is an 

issue that needs more detailed enquiry. Based on our limited field survey we are inclined to infer 

that RPS as an organisational innovation seems to have not succeeded in evolving itself to the 

changing context in which the sector has been operating. To be more specific, as an inevitable 

outcome of economic transformation the number of absentee land owners increased, multiple 

sources of income emerged and the new generation became less interested in farming. No 

wonder such growers are found hardly interested in working with RPSs. Moreover, RPS has 

been conceived almost entirely as an organisation wherein market forces have hardly any role. 

The president for example was expected to offer free service. From our limited field survey, we 

tend to believe that the “tribe” of free service providers is almost extinct. Incidentally we also 

noted that the bylaws of RPS remain almost intact during the last 26 years of its existence. In 

general, it could be inferred that there has been certain amount of institutional inertia with 

respect to RPS as well  

While the role of market is not considered in the formation of RPS, given the new context of 

large number of absentee land owners, holders with multiple income sources and limited interest 

in cultivation by the young generation, the private players have emerged to provide a package of 

services to such growers. This emerging trend is likely to pose a major threat to the extension 

system and it appears that there is room for bring these new actors into the innovation system.  

Another major challenge is with respect to the bigger issue of sustainable development and 

ensuring stable livelihood to the growers. The innovation system, as of now, promotes mono-

crop based cultural practices, in order to meet its objective to enhance productivity. Further, this 

cultural practice has been linked to the subsidy scheme for the small growers, wherein the 
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growers have to adopt mono-cropping pattern of cultivation for availing themselves of the 

subsidy.  However, such a provision leads to loss of biodiversity and also exposes them to higher 

risk in terms of reaping the benefits of only one crop even at times of stringency, and loosing 

everything when the crop unfortunately fails outright. Hence there arises a tussle between 

development and sustainable development; mono-cropping for enhancing productivity and 

mixed cropping for higher income generation; risk prone cultivation and risk diversifying 

cultivation. Hence RPS seems to have failed to address this challenge as has been voiced by 

many of the farmers who are presently members of the RPS. 

 Further, one main challenge is in terms of response of RPS to address the labour shortage 

problem. The registered workers in the labour banks of the RPSs are given free training and 

incentives to attract as well as retain the workers. Further, during 2010-11, the Board has 

disbursed Rs 5.40 lakh to 184 labour banks under 106 RPS (Rubber Board, 2011). But given the 

demand of labour from over one million growers, the formation of labour bank to cater to the 

shortage of labour can be said to have at best remained very tardy. 

RPSs were conceptualized during the pre-liberalization period in which the domestic rubber 

sector was protected with the strategies like self-sufficiency, import substitution, productivity, 

and domestic market orientation. However, policy shift in favour of liberalization, Privatization 

and Globalization (LPG) has gradually led to integration of the domestic rubber market into 

world market. The shift of policy in favour of LPG induced with global competitiveness, export 

promotion, profitability and global market orientation has some challenges as well as 

opportunities. Many farmers, especially, the small growers have raised concerns regarding the 

price fluctuation and they expect some policy measures to provide them relief.. The dominance 

of Tyre and other industries may make the situation worse for small growers  by weakening their 

bargaining position.  On the other hand, the competition from exporting countries tends to exert 

additional pressure to the small growers who are operating already with diseconomies of scale. 

From the discussions, it was found that some growers who were associated with RPS resorts to 

hoarding, if the price is remunerative enough for them. But those growers have limited risk 

taking ability and that makes them vulnerable, at times, due to price shock.   

In response to this, Allied companies which basically work for making profit have emerged 

wherein RPS holds 49 percent of the shares and the rest by the Rubber Board. They undertake 
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supply of quality planting materials at marginal prices and also processing and marketing of the 

products which can ensure better prices and dependence on intermediaries. However, when it 

comes to numbers, at present there are only 18 trading/processing companies which are 

attempting to cater to the needs of the small growers.  

Hence drawing from the discussion above, it can be said that RPS appears to be a highly 

innovative experiment with the potential to address many of the issues confronted by the small 

growers. However, RPS as an experiment seems to have not coevolved adequately in response to  

the changing context, and a dualistic system appears to exist now in RPS with those within and 

outside system. While the role of market has not been taken into account in RPS experiment, 

new market based players appears to have emerged and there is an imperative to bring them also 

into the innovation system. Thus, the challenge lies in synergizing the emerging challenges and 

opportunities. Perhaps, another form of organizational innovation seems to be the need of the 

hour, to strengthen RPSs to co-evolve for better future. 
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Chapter 5 

Rubber-based Industry 

Akhil Antony K, Thounaojam Somokanta, Jadhav Kishor Kisan,  
Mukesh Lakum, Sajitha A 

 

Introduction 

The role of industrial sector in economic development, in terms of generation of income and 

employment, is very well known. In this discourse, rubber-based industries - both processing and 

manufacturing - has played a vital function in terms of production capacity, employment 

generation,. The era of globalization enhances the development of this industry and places its 

share in the global market. Moreover,  market integration in the post liberalization era has, 

however, thrown new challenges more than ever before to the Indian Rubber Plantation industry 

to strive in the global market, necessitating value addition, quality improvement, product 

diversification and cost effectiveness by promoting adoption of innovative rubber processing 

techniques and state of the art machinery, equipment and systems (Eleventh Plan, 2007-2012).  

As a sector that provides forward linkage to the plantation sector, the fortune of the rubber 

plantation depend to a great extent on the performance of the rubber-based industries.  

Though Kerala accounts for about 90 percent of the country’s total natural rubber production, its 

consumption is only 15 percent in 2006-07. Most of the rubber based industries in the state are 

small scale in nature and it provides higher income generation to the plantation sector. However, 

the bulk of the rubber manufacturing industries is located in various parts of India including 

Maharashtra, West Bengal, Utter Pradesh, Punjab and Tamil Nadu. 

In the common discussion, all the available studies mainly discussed the performance of tyre and 

non-tyre industries (Mohanakumar & George, 2001; Kumar, 2010). This study basically 

examines the issues and challenges of the processing and product units in the rubber based 

industries by conducting case studies in Kottayam district of Kerala. Many rubber processing 

units have started operating to fulfill the needs and demand of the rubber-based industrial sector. 

The raw material for these units is highly dependent on farmers.  
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In this context this chapter explores how the output at the farm level and the structure of 

intermediate goods at the unit level has changed over the years. It also undertakes a preliminary 

analysis of the trends in non-tyre sector and the recent initiatives in Kerala at the instance of 

Rubber board to setting up Rubber parks. Final section sums up the discussion and highlights 

certain challenges.  

Changing Production Structure  

In this section, we shall map out the changes in the production structure of the processing units to 

fulfill the demand for various intermediate goods in the rubber-based industries. Therefore it is 

necessary to understand the diversification of products at the farm level.  

Diversification of output at farm level 

Traditionally, latex was the only raw material supplied to the processing units for manufacturing 

intermediate production. Nearly 20 percent of production of rubber will be in the form of scrap 

which practically fetched no income to the farmer till early 1970s. However, during the early 

1970s, rubber board has come up with new imported technology to realize the value of scrap 

rubber. As a result many processing units have started manufacturing Indian Standard Natural 

Rubber (ISNR)7 out of scrap rubber. With the heavy demand from the International tyre 

producing company, Goodyear, the commercial value of scrap rubber increased muli-fold, 

thereby increasing the income of the farmers. After 1990s, the upgradation of technology in the 

unit level enhanced the quality of ISNR, which leads to increase in demand from tyre industries 

both nationally and globally.  

There are two sectors involved in the processing of natural rubber, namely, Dry Rubber Sector 

and latex Sector. The former includes Ribbed Smoked Sheet, Technically Specified Natural 

Rubber/Crumb Rubber and Crepe Rubber whereas the latter constitutes Centrifugal latex and 

Creamed latex (Department of Training Rubber Board n.d.). The figure 5.1 shows the levels of 

production of latex, block rubber and RSS in world context. 

 

                                                           
7 It is also known as Technically Specified Natural Rubber (TSR), Block Rubber and Crumb Rubber. 



 67

 

Figure 5.1: Production of processed natural rubber worldwide (in percent) 

 
Source: EFC  Memorandum – Processing, Quality Upgradation & Product Diversification –11th   Plan 2007 - 2012     

Although India is lagging behind in TSR production, it secures highest position in RSS 

production. This is because of the fact that the realization of price in selling sheet rubber is 

higher than that of the scrap rubber. 

As already mentioned, the share of RSS production in India is nearly 73 per cent. It is the 

simplest and oldest method of processing latex. Even small holders could make sheet rubber by 

using indigenous technology. The sheets are often sold through village/town level dealers and 

Rubber Producers Societies. This illustration shows economic and commercial benefits of 

farmers thereby adding value to the raw form of latex. RSS has six forms of grades according to 

the quality. However, the quality of sheet rubber produced by small holders is very low (RSS 4) 

due to the lack of cleanliness in latex collection, inadequacies exist in adding chemicals, 

handling and coagulation. The share of TRS in total production is 9.9 per cent and it started  

producing from 1974-1975 onwards, while the share of pale latex crepe8 is 0.3 percent, estate 

brown crepe 7.0 percent and the latex concentrate9 shares of about 10.7 percent (Rubber 

                                                           
8 Pale latex crepe is processed from pure latex is priced higher than RSS 4 in the market 
9latex concentrates includes centrifugal latex and creamed latex which contains the dry rubber content of 60 and 55 
percent respectively. 
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Research Institute of India 2000). Box 5.1 shows the forms and grades of processed rubber as 

well as their final use.  

Box 5.1:  Grades of processed rubber and end products 

Forms and grades End use 

RSS-5 and lower grade  

 

Retreading material low quality footwear and soles, cycle 

tyres, black coloured moulded products and channles.  

RSS-3 and RSS-4 grades Automobile tyres, cycle tyres and tubes, automobile 

components, moulded and extruded products.  

RSS IX, RSS-1 and RSS-

2 grades  

Aero tyres, radial autotyres, conveyor belts, hosed cables 

and wires. 

Pale latex crepe 

 

Chlorinated rubber, coloured, moulded, extruded and 

calendered products, nipples, teats and high quality 

footwear. 

Estate Brown  Crepe 

 

Automobile and cycle tyre, retreading material, channels 

and automobile componenets.   

Centrifuged Latex  

 

Latex foam, high tech dipped goods such as eximation 

and surgical gloves, condoms, catheters and elastic 

thread. 

Highest Grade TSR – CV 

 

Aero tyres and high tech NR products. 

TSR – L 

 

Coloured, moulded, extruded and calendered products, 

high quality footwear and pharmaceutical products. 

TSR-10 and TSR -20 

grades 

 

Automobile tyres, cycle tyres, tubes, black coloured 

moulded goods, belts and hoses.  

TSR-50 grades 

 

Retreading material and black coloured. 

(Source: India Rubber Expo 2011, Accessed on 22nd January 2013) 
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Table 5.1 shows the category wise production of natural rubber in India during 1999-00 to 2008-

09. It has been observed that Compound Annual Growth Rate (CAGR) of RSS grades is only 

3.11 per cent as compared to solid block rubber (6.26 per cent). This indicates the production of 

solid block rubber has made  an average increase during the period under consideration. The 

increase is mainly due to the demand from tyre and non-tyre industries.   

Table 5.1: Type Wise Production of Natural Rubber in India (in per cent) and CAGR 

Type 
RSS 

Grades 
Latex 

Concentrates (drc) 

Solid 
Block 

Rubber 
Others 

1999-00 72.99 9.75 9.66 7.61 

2000-01 72.2 10.47 9.55 7.78 

2001-02 71.82 9.98 10.4 7.81 

2002-03 68.04 11.73 12.53 7.69 

2003-04 68.86 11.5 12.32 7.31 

2004-05 70.99 10.51 11.24 7.26 

2005-06 70.57 11.33 11.53 6.56 

2006-07 71.84 10.17 11.55 6.43 

2007-08 70.74 10.7 12.2 6.36 

2008-09 71.39 10.19 12.76 5.67 

CAGR 3.11 3.8 6.26 0.35 

Source: Calculated from Rubber Statistics, 2010 

From the above analysis, it is clear that, there is a diversification of product at farm level and 

also at industrial-unit level. The main motto of all these units is to provide enough raw materials 

to the rubber manufacturing industries. It could be broadly classified into two: tyre and non-trye. 

Tyre sector produces all types of auto tyres, conventional as well as radial and non-tyre sector 

comprises bicycle tyres & tubes, footwares, belts &hoses, latex form, dipped goods (gloves, 

condoms), wires &Cables etc. Non-tyre sector is divided into Micro, Small, Medium and Large. 

The small-scale sector accounts for over 46 per cent of production of rubber goods in the non- 

tyre sector. Going by the share of rubber consumption, automotive tyre sector is the single 

largest consumer accounting for 54 per cent of all kinds of rubber, followed by bicycles tyres and 

tubes 12 per cent, footwear 9.8 per cent, belts and hoses 5 per cent, camelback and latex products 

7 per cent. For a proper understanding of the composition of the industry, availability of basic 

data pertaining to different product groups is of utmost importance (RB, Annual Report, 2011). 
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Table 5.2: Composition of Natural Consumption: Tyre and non Tyre sector (Qty in million 
tonnes)  

Natural Rubber / Sector 2005-06 2006-07 2007-08 2008-09 2009-10 

Tyre Sector 
442921 

(55.29) 

462081 

(56.33) 

495526 

(57.52) 

508121 

(58.29) 

576210 

(61.92) 

Non tyre Sector 
358189 

(44.71) 

358224 

(43.67) 

365929 

(42.48) 

363599 

(41.71) 

354355 

(38.08) 

Total 
801110 

(100) 

820305 

(100) 

861455 

(100) 

871720 

(100) 

930565 

(100) 

Source: Calculated from RUBBER India, Special Edition, 2011 

Note: Figures in parenthesis represent the shares to the total natural rubber consumption 

From Table 5.2, it is clear that the share of tyre sector in total natural rubber consumption shows 

an increasing trend from 2005-06 (55.29 percent) to 2009-10 (61.92 percent). For non-tyre 

sector, the share has declined by 6.63 percent during the same period. In general, increasing 

share of tyre sector suggested that the demand for natural rubber concentrated with tyre industry 

which is also oligopolistic in terms of its market structure. In such a context is it imperative that 

the growth of the non-tyre sector be promoted and diversified, so that demand for natural rubber 

is ensured. 

Though Kerala contributes nearly 92 percent of the total natural rubber production, statistics 

show that many of the non-tyre industries are located outside the state. However, it is evident 

from Table 5.3 that the share of employment generation of the state in natural rubber-based 

industries over national average has started increasing in the recent period. The table shows that 

the share of NVA in the manufacturing sector of the state has increased from 2006-07 (0.9 

percent) to 2007-08 (1.23 percent). However their share is negligible as compared to the Kerala’s 

share in NVA in Rubber based industry in the country. But this share has declined from 10.06 

per cent in 2006-07 to 7.41 percent in 2007-08. This decline suggests that there are some factors 

which play a role in the performance of the units. In this setup, to enhance the production, the 
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role of government has come into the picture. The next section briefly overview the recent 

initiatives taken by the bodies concerned to augment the production of rubber based units.  

Table 5.3: Kerala’s position in the Rubber based industries in India 

Period 

Share of Kerala in  

National 
Manufacturing 

NVA 

National 
Manufacturing 

employment  

National NVA in 
Rubber based 

industry  

National 
Employment 
Rubber based  

Industries 
2004-05 1.56  3.76 10.25 12.24 
2005-06 1.43 3.70 13.08 11.01 
2006-07 0.90 3.34 10.06 10.10 
2007-08 1.23 3.41 7.41 12.01 

Source: Calculated Annual Survey of Industries Various Years (NIC-04 Digits-3) 

*Note: Net Value Added (NVA) 

 

Recent initiatives 

The era of post liberalization pushes natural rubber producers especially that of sheet and block 

rubber, to encounter stiff competition in the global market. On the other side the consumers are 

demanding better quality of rubber at competitive rates. They are going for ISO 9000 quality 

management system, demanding identification of sources for rubber fairly consistent in quality 

among consignments.  Thus the NR producers are to attain international cost and quality 

competitiveness.  They must also equip themselves for exporting products in the world market 

(Eleventh Plan, 2007-12). To meet these challenges arisen as a part of liberalization, the 

government has come with various initiatives to boost the efficiency of the rubber based 

industry.  In the rubber innovation system, there are arrangements to provide various assistance- 

technological, skill development, financial etc- for the development of processing and product 

units at both cooperative and private levels.  Apart from this,  these units could be able to interact 

with various departments, say, for example, Processing and Product Development, Research and 

Development , Extension, Technology Division etc. to obtain more assistance for a better 

productive environment. Box 5.1 will provide a clear overview of the functions of P&PD 

department.  
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Box 5.1: Major Activities undertaken by Processing and Product Department 

a) Providing technical and engineering support to growers, processors, exporters 
and  entrepreneurs  in  setting  up  /  expansion/  modernization  of  Rubber  and 
Rubber wood processing factories. 

b)  Providing demonstration, training and testing facilities to Rubber and Rubber 
wood   processors   in   processing,   value   addition,   testing,   quality   control, 
operation and environmental protection. 

c) Technical and engineering support to the factories set up under KADP (Kerala 
Agricultural Development Project), RPSS, RPS sector companies and factories 
promoted / owned by Rubber Board. 

d)  Implementation of various schemes to strengthen the processing and marketing  
of  Rubber  produced  in  India  including  export  with  emphasis  on small 
holdings. 

e) Implementation   of   various   schemes   for   development   of   Rubber   wood 
processing in India through  quality improvement, value addition, cost 
competitiveness and promotion campaigns. 

f) Energy  conservation  measures  in  Rubber  and  Rubber  wood  processing  and 
energy generation from waste to reduce Green House gas emissions. 

g) Quality control of Rubber produced in India, imported and exported. 

h) Advising L&ED Department of the Board in issuing / renewal of 
ProcessorsImplementation of various Plan and Non plan  

 

As already indicated,,the share of the NVA in rubber based industries in Kerala to total 

country’s production has  declined after 2006-07. There lies the importance of strategy to 

promote these rubber based industries through institutional innovations like the setting up of 

rubber park and heralding schemes such as Scheme for Modernalisation of the TSR factories, 

Allowing Foreign Direct Investment in processing and warehousing, Scheme for Processing, 

Quality Upgradation & Product Diversification etc for the welfare of the processing and 

product units.  
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Box 5.2: Rubber Park - A New Set Up 

Rubber Park is one of the important initiatives established by the Rubber Board jointly 
with Kerala State industrial Infrastructure Corporation (KINFRA) to enhance the progress 
of rubber based industries in India with equal equity of Rs. 10 crore each. Despite being 
fully owned by the Government, it is registered as a Private Limited Company to ensure 
maximum administrative efficacy. Management of the Company vests with a Board of 
Directors nominated by the Promoters10. The first rubber park in Kerala was established in 
Cochin in 1997. Apart from this, three more rubber parks have been set up all over the 
country.  

Rubber Park has well laid out plots earmarked exclusively for setting up rubber industries. 
This provides help and assistance to the manufacturing units, besides offering expertise to 
growers with information on scientific farming and testing of latex and other products.  
The objectives of the establishment of the Rubber Park are: 

1. To set up a most modern technology resource center with emphasis on excellence in 
manufacturing and quality standards, world class facilities for testing and certification. 
This Centre of excellence will cater to the complex areas like mixing, compounding, 
shaping, vulcanizing, finishing and testing. 

2. To make available expert services of the best talents from the international market for 
acquiring appropriate technical know-how, development of new technology and up 
gradation of existing technology. 

3. To impart world class skills for domestic training. 

 

Even though there are many schemes and programs available, all the rubber based units are 

facing different kinds of challenges which have had an impact on their performance. Some of the 

Challenges are explained in the next section 

Challenges Ahead 

Though India is the fourth largest producer and the second largest consumer of NR in the world, 

the increasing demand for NR in both automotive and tyre industry, is forcing manufacturers to 

depend more on import. However, the imports of NR from abroad become unattractive due to the 

higher price of NR prevailing in the international market and also due to high import duty. Along 

                                                           
10 Accessed on 21/01/2013 http://www.rubberparkindia.org/html/park_about.htm 
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with this, there are various challenges faced by the processing and product units in the country. 

In order to analyse the issue in detail, the study has taken into account of a case study of six 

rubber based processing and product units in Kottayam district, Kerala. The challenges has been 

broadly categorized into following headings:  

• Market factors 

• Institutional Factors  

• Environmental challenges 

Market   

Market can be defined as a system, institutions, procedure and infrastructure in which parties are 

associated with the exchange. In most cases, markets rely on sellers who offer their goods and 

services in exchange for money from buyers. In short, it is a process where the establishment of 

prices of goods and services is made. A competitive market must be more than a single buyer 

and seller (Arthur & Sheffin, 2003). In the present context, this section examines the input 

market of the rubber industry.  

• Raw material 

The raw materials required for the production of processing and product unit are different. In the 

case of processing units, scrap rubber and latex are the raw materials, whereas for product unit, it 

is RSS, TSNR, Crepe rubber, centrifuged latex and creamed latex.   

The shortage of raw materials from the farm level has become a major threat for the functioning 

of the processing units. Since the product units are using the intermediate products from the 

process units as inputs, this problem is having an adverse effect on the product unit as well. 

The various possible reasons for the rubber growers to sell the product in sheet form rather than 

in the form of latex or scrap are as follows: 

a) Higher realization of price involved in the rubber sheet over scrap or latex foam  

b) Lack of storage facilities for the growers and shorter shelf life of latex. 
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• Power 

Electricity provided by the Kerala State Electricity Board is considered as one of the other inputs 

required for the production process. Due to shortage of power in the state in recent years, the 

government ordered the units to reduce the usage of power by 60 to 70 percent of the earlier 

level. Though all the units are equipped with generators, the higher cost incurred in operating the 

generator is dissuading the units to act as per this order. The units are willing to pay penalty for 

the extra usage of electricity. Apart from this, many of the units have reduced their shifting time 

from 3 to 2. This reduces the level of production of the units.  

b) Institutional Factors 

Institutional factors play a major role in ensuring the efficiency of the units. For Rubber based 

industrial units, the involvement of both cooperatives and private parties was found. As far as 

cooperatives are considered, it should be registered under the Co operative Act, 1956. This acts 

as an impediment to the functioning of the units registered under them unlike the private units 

who can function autonomously.  

c) Environmental Challenges 

Environmental issues have become a major challenge to the rubber processing units in the state. 

The processing of rubber is associated with generation of liquid effluents. To a certain extent, 

solid waste generation and air pollution is prevailing in the production process. Though there are 

certain measures available to control noise, it is limited only in selected equipments. Obviously 

this creates a problem in a thickly populated state like Kerala wherein 90 percent of the rubber 

production is taking place. From the survey, we observed that, many of the units have started a 

waste management system. There are plenty of opportunities to generate bio- gas energy from 

the bio-degradable waste (water is the important waste in many of the units) which can be used 

in the processing factories with a cost advantage. This may help them to reduce the usage of 

electricity to run the machines. Moreover the reuse of the recycled water is not practiced in any 

of the units. Since Kerala has been declared as a drought prone area, the availability of water 

daily poses another challenge to the these processing units. 
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Summing Up 

The firms that we have studied confirmed that they faced these various problems of 

environmental challenges, shortage of raw material, electricity etc.  The new institutional set up -  

rubber park - is one among them with an aim to overcome all the issues. However, these units are 

operating in an open environment, and competition from low cost producers like China 

becoming a major threat to the smooth performance of firm. In some cases, even the survival of 

the firms is difficult. The key to survival is to access new technology. So the key question is how 

the innovation system in the natural rubber system is equipped to address the challenge. Perhaps, 

the rubber innovation system needs to give adequate attention to the technological issues relating 

to the processing and product units. In achieving a complimentarity between farm and firm 

centric approach , there appears to have greater role for working with other knowledge centres 

along the state government. To the extent that natural rubber production is one if the sectors that 

significantly contributing to Kerala’s agricultural GDP and rubber based industries are the 

dominant among the manufacturing sector of the state. The role of state government in fostering 

an internationally competitive rubber based industries backed by a vibrant innovative system 

cannot be overemphasized. Needless to say, the rubber innovation system should play a lead role 

to control and to coordinate the various actors within the country and outside. For this initiative, 

support from state government is all the more welcome.  
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Chapter 6 

In Lieu of Conclusion 

The remarkable performance of natural rubber in India has attracted the attention not only of the 

plantation sector but also of the agricultural sector as a whole, and beyond. The observed 

performance, the present study argued, could be attributed to a great extent to the vibrant system 

of innovation that evolved over time. Innovation in the natural rubber sector has gone beyond the 

narrow confines of new clone development to reach out to varied organizational and institutional 

innovations with a view to address a plethora of issues confronted by the sector. What 

characterized the innovation system is its capacity to be socially embedded and interactive 

learning process that enabled the system to coevolve in fairly effectively against the challenges 

that emerged from time to time. Within this broader context we shall sum up what follows from 

the main observations and the preliminary exploration on the important subsystems (R&D sub 

system, Extension and training subsystem, Organisational innovation in the form of RPS and 

rubber-based industries) undertaken by the participants of the training program on innovation 

and development organized jointly by NRPPD at CDS and the Rubber Board.  

The farmer centric R&D subsystem has been at the core of the vibrant innovation system in 

natural rubber.  The sub system that accounts for nearly a quarter of the total employees in the 

Rubber Board, is found to be highly interactive within the subsystem and also with different 

actors within and outside the country. This learning and knowledge intensive sub-system, is 

found coevolving as it has been found responding proactively with the challenges that arise from 

within and outside the system. This is evident from its success in coming up with the wonder 

clone RRII 105 with a view to cater to the growing demand for natural rubber.  While the high 

yielding clone led to better returns for the growers, in a context wherein the protected 

environment gave way to heightened competition under globalization, the R&D subsystem 

responded with new innovations with a view to bring down cost of production, through reduced 

input use, including labour input and other innovations in post harvest operations.   Further the 

R&D subsystem has also been contributing towards evolving the emergence of a diversified 

output structure, leading to better price realization by the growers, and offering knowledge input 

for the rubber based industries. Given the imperative of a vibrant rubber based industries and the 

need to generate domestic production of natural rubber, there is the need for continuing these 

efforts in the years to come.  Notwithstanding the increased need for R&D efforts in the context 

of heightened competition, share of R&D in total budget of Rubber board seems to have not kept 

pace with the growing demand. While there is the need for increasing production and being 

internationally competitive, there is an emerging challenge on account of growing concerns with 



 79

mono crop based planting system on account of its high susceptibility to market risk and 

implications on environment. While this issue has already drawn the attention of the subsystem, 

the riddle of increasing production while addressing environmental concerns is likely to 

continue. In a context wherein the need for generating a diversified demand base is more than 

ever before and the non-tyre sector is confronted with heightened international competition, there 

appears to be the need for evolving a Research and Development strategy of “walking on two 

legs” involving both farm-centric R&D and firm-centric R&D. 

The extension and training subsystem evolved over time has been successful in terms of 

effectively transferring knowledge from lab to field and bringing rich dividends to the farmers 

and other stakeholders. An effective training system has also been evolved wherein hardly any 

stakeholder has been left out of the capacity building process.  Here the study noted the manifold 

ways in which the existing system responded to the , as illustrated by the formation of Rubber 

Producers’ societies. However, it was noted that extension intensity (expenditure per 100 ha) has 

declined in the recent years as compared to the past. This coincided with an increase in the area 

under old aged plants indicating the less remarkable success of the extension system to induce 

growers to undertake timely replanting.  Subsidy based promotion system has been effectively 

used in the past towards inducing farmers to adopt new innovations. However, replanting 

decision by growers is shaped by a host of factors wherein the role of subsidy appears to be not 

as important as it used to be. Hence it appears that there is the need for revisiting the subsidy 

system as it exists today. In a context wherein the financial sector in the country is much 

developed today as compared to the context wherein subsidy based development system has 

been conceived, there appears to be the scope for harnessing the financial sector for promoting 

replanting and new planning. It might be worthwhile to examine carefully social marginal 

product of a rupee spent on subsidy vis a vis its alternatives like ensuring price stability or 

promoting research. There are other issues like ensuring the supply of quality planting material 

which is essential to ensure steady growth in the output of natural rubber.  

The formation of RPSs indicates the responsiveness of the system to the challenges confronted 

especially by the small holders who dominate the system.  It was observed that certain regions 

that responded intensively towards forming RPS also turns out to be the regions wherein defunct 

RPS are concentrated. While more detailed enquiries are called for towards locating the factors 

behind the observed trend, based on the feedback from the focus group discussions and 

interactions with the farmers, it could be inferred that RPS seems to have not adapted itself to the 

changing context and that we have today a kind of dualistic system.  While a small proportion of 

the farmers are actively involved in RPS a large majority are out of the ambit of RPSs. Most of 
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the growers who are out of the RPSs are having other sources of income and many appear to be 

“absentee growers”. The inertia of RPS to change is evident from the fact that the bylaws of RPS 

have not been subjected to any change over the years. Hence there is the need to revisit the 

relevance of RPS in the current form. In the organizational innovation that evolved (RPS) market 

had a very limited role and that there is evidence to suggest that market based systems are being 

evolved (private consultants) and they might create serious challenges to the extension system 

that has been evolved over time.  Hence there appears to be the need for bringing these actors 

into the innovation system sooner than later along with appropriate changes in RPS to make 

them more relevant to the current realities.  

The major contribution of the processing and manufacturing sector appears to be that toady there 

is a more diversified product structure. This has been helpful in ensuring not only higher prices 

for the growers but also ensuring a much higher share of consumers’ rupee as compared to other 

agricultural crops in India and their counterparts in other rubber producing countries.   The 

varied innovations have also contributed to the emergence of a relatively vibrant rubber based 

industries in the country. It is all the more encouraging to note that Kerala has emerged as the 

leading consumer of natural rubber indicating the potential for rubber based non tyre sector in 

Kerala. The recent initiatives towards setting up rubber parks jointly with the state government 

deserve much appreciation. However, given the open economy context the units in this sector are 

confronted with heightened international competition and to be competitive in the globalised 

context there is hardly any shortcut other than being innovative.  Moreover, Kerala being labour 

scarce and high cost economy there is the need for focusing on high value products using high 

technology and capital intensive methods.  Such a development strategy calls for more 

knowledge input and the R&D sub sector needs to network with other stakeholders to help 

evolving a highly knowledge intensive and high value rubber based industrial sector.  Here the 

role of the state government cannot be over emphasized. 

On the whole the natural rubber sector, notwithstanding varied challenges, is having a highly 

vibrant innovation system which needs further strengthening. In a context wherein the current 

decade is declared as the decade of innovation and the process of innovation is quintessentially 

rooted in specific sectors, the Rubber Board shall consider evolving an innovation policy which 

could serve as a model not only for other plantation crops but also for the other sectors in the 

economy in general. 

 

K J Joseph and Olav Wicken 
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Addendum 1 
 

CDS – NRPPD  
Refresher Course cum Research Training Programme 

THEME: Innovation and Development  
 

(January 4 to 24, 2013) 
 

Training Participants  

 

 

 

No. Name State Email 

1 Akhil Antony K Kerala abccuk@gmail.com 

2 Anu Anie Mathews Kerala anumathews@gmail.com 

3 Bibhuti Ranjan Mishra Andhra Pradesh bibhutieco@gmail.com 

4 Deepa. B Kerala deepbhere@gmail.com 

5 Irfan Bashir Tamil Nadu irfanbashir18@gmail.com 

6 Jadhav Kishor Kisan Gujarat jadhavkishor.cug@gmail.com 

7 Jannet Farida Jacob Kerala jdesigns_1@hotmail.com 

8 Mukesh Kumar Manilal Lakum Gujarat mukeshcug@gmail.com 

9 Namrata Thapa Kerala nmrtthapa@gmail.com 

10 Prasanna Kumar  K L Andhra Pradesh klprasannakumar1985@gmail.com 

11 Rajesh Rajagopal Kerala rajeshrrajagopal@gmail.com 

12 Sajitha A Kerala sajiananthakrishnan@gmail.com 

13 Shankaranand G Karnataka shankaranandg@ymail.com 

14 Sheshagiri.B Karnataka sheshu.eco@gmail.com 

15 Sohan Prasad Sha  New Delhi sohansha@gmail.com 

16 Suresh.B Tamil Nadu rbseconomics@yahoo.com 

17 Thounaojam Somokanta Gujarat somocug@Gmail.com 



 82

 


