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ew natural products have changed the modern world as dramatically as rubber. From 

waterproofing materials used by ancient communities to tyres, medical gloves, industrial 

belts and countless everyday products, rubber has become an essential part of modern life. 

Natural rubber is obtained primarily from the latex of the rubber tree, Hevea brasiliensis. It is 

a remarkable biological material with excellent elasticity, flexibility, resilience and water 

resistance. These properties make it valuable in industries ranging from automobile 

manufacturing and engineering to healthcare and consumer products. But the journey of 

rubber does not end with collecting latex from a tree. Between the plantation and the final 

product lies a chain of tapping, coagulation, processing, preservation, value addition and 

marketing. Each stage determines the quality and economic value of the final product. Today, 

natural rubber is not merely a plantation product. It is an important agricultural commodity, 

an industrial raw material and a source of livelihood for millions of people. 

From Ancient Rubber to a Global Industry 
The story of rubber began long before modern industries emerged. Indigenous communities 

of the Amazon used latex from rubber-producing plants for making balls, waterproofing 

materials and objects associated with cultural practices. European explorers later encountered 

these materials and introduced rubber samples to Europe. A major breakthrough came in 

1839, when Charles Goodyear developed the process of vulcanization. By treating rubber 

with sulfur, he was able to make it more stable and durable. This discovery transformed 

rubber from an interesting natural material into a practical industrial commodity. Another 

turning point occurred in the nineteenth century when rubber seeds were taken from Brazil to 

British colonies. This eventually shifted large-scale rubber production towards Southeast 

Asia, where countries such as Thailand, Indonesia and Malaysia became major producers. 

The shortages of natural rubber during the two World Wars encouraged the development of 

synthetic rubber. The first commercial synthetic rubber, Neoprene, appeared in 1931. Thus, 

the history of rubber is closely connected with scientific innovation, global trade and 

changing industrial demands. 

What Makes Rubber Special? 
Rubber is an elastomer, meaning that it can undergo considerable deformation and return 

towards its original shape. This elasticity is one of its most important characteristics. Natural 

rubber consists mainly of the polymer polyisoprene and is obtained from the latex of Hevea 

brasiliensis. Synthetic rubber, in contrast, is produced through chemical processes using 

petroleum-derived raw materials. Natural and synthetic rubber each have their own 
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advantages. Natural rubber is valued for its high elasticity, flexibility, tensile strength and 

resilience. Synthetic rubber can be engineered for better resistance to heat, chemicals, oils 

and extreme environmental conditions. This difference is important because the choice of 

rubber depends on the intended application. 

The Rubber Tree: Nature's Latex Factory 
Although several plants can produce rubber-like substances, Hevea brasiliensis is by far the 

most important natural rubber-producing species. It accounts for about 90% of global natural 

rubber production according to the source material. Latex is obtained from specialized 

vessels in the bark. Other plants have also attracted interest as alternative sources of natural 

rubber. These include: 

 Castilla elastica – historically important in Central America. 

 Parthenium argentatum (guayule) – a potential source of latex for products such as 

gloves and medical materials, particularly because its latex may be suitable for people 

with Type I latex allergy. 

 Taraxacum koksaghyz (Russian dandelion) – another potential source of natural rubber, 

particularly for tyre applications. 

These alternative sources demonstrate that rubber production is not limited to a single 

species, although Hevea brasiliensis remains dominant. 

Rubber Production in India 
India has an established natural rubber sector, particularly concentrated in the southern part of 

the country. The Rubber Board of India, headquartered at Kottayam, Kerala, plays an 

important role in promoting the development of the rubber industry. Established under the 

Rubber Act, 1947, the Rubber Board provides technical assistance, training, marketing 

support, data collection and advisory services, along with measures related to worker welfare. 

India has also developed several rubber clones suited to different production conditions. 

Examples mentioned in the source include RRII 105, RRII 203, RRII 208, RRII 414 and 

RRII 430. These clones differ in characteristics such as yield, adaptability, wind tolerance, 

disease tolerance and drought response. The Indian rubber sector has shown changes in 

production, consumption, imports, exports and prices over time. The data presented in the 

source show an increase in rubber-bearing area and production in the later years of the period 

covered, alongside substantial domestic consumption. 

The First Step: Tapping the Tree 
The journey from tree to rubber sheet begins with tapping. When the rubber tree reaches 

suitable maturity, controlled cuts are made in the bark to open latex vessels. The latex flows 

out and is collected in cups attached to the tree. In the cup-and-lip method, latex is collected 

regularly, often in the morning, before it begins to dry. A protective plastic sheet can be used 

to prevent rainwater from entering the tapping area and contaminating the latex. Tapping is a 

skilled operation. If the bark is cut too deeply, the tree may be damaged. If tapping is poorly 

managed, latex production and the future productivity of the plantation may be affected. 

Thus, sustainable rubber production begins with careful management of the tree itself. 

Turning Liquid Latex into Solid Rubber 
Fresh latex is a milky liquid containing rubber particles dispersed in a watery medium. 

Before it can be processed into sheets, the rubber particles need to be separated from the 

liquid. This is achieved through coagulation. Coagulation involves destabilizing the latex 

particles and removing the forces that keep them apart. In the processing method described in 

the source, latex is collected in trays and an appropriate quantity of water and formic acid is 

added. The mixture is then allowed to coagulate. This seemingly simple transformation is an 

important stage because the quality of coagulation affects the quality of the rubber sheet 

produced later. 
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Sheeting and Rolling: Giving Rubber Its Form 
After coagulation, the rubber is processed into sheets. Rolling machines help remove water 

and produce sheets with a more uniform thickness and texture. Repeated passes through 

rollers may be required depending on the moisture content. A second machine with spiral 

grooves helps remove additional moisture and gives the rubber sheet its characteristic 

textured appearance. At this stage, the rubber begins to look very different from the original 

milky latex collected from the tree. 

Drying and Smoking 
The freshly prepared sheets must then be dried. Sheets can be air-dried by hanging them on 

lines or placing them carefully where they are protected from moisture. Another traditional 

method is smoking, in which rubber sheets are placed inside an enclosed smokehouse where 

smoke and heat assist the drying and preservation process. The source also refers to research 

indicating differences in Plasticity Retention Index (PRI) among air-dried, oven-dried and 

smoke-dried samples. This illustrates an important principle of rubber processing: the method 

used to dry rubber can influence its quality. 

From Sheets to Marketable Bales 

Once processed and dried, rubber sheets are compressed into compact bales for storage, 

transportation and marketing. Baling involves compression into standardized sizes, followed 

by weighing and labelling. Information such as grade, origin and batch can be recorded for 

quality tracking. The bales are then wrapped to protect them from contamination and 

moisture. Good packaging may seem like a small part of the process, but it becomes 

particularly important when rubber is transported over long distances or traded in large 

quantities. 

Value Addition: Where Rubber Gains More Value 
The most interesting part of the rubber industry begins when raw rubber is converted into 

specialized products. 

Value addition means improving the properties and usefulness of raw rubber through 

processing and the addition of suitable materials. 

Major forms of value addition include: 

Vulcanization 

Vulcanization is one of the most important processes in rubber technology. Sulfur is added to 

rubber and the mixture is heated under controlled conditions. Sulfur creates cross-links 

between polymer chains, producing a stronger and more durable material. 

Vulcanized rubber is widely used in: 

 automobile tyres, 

 conveyor belts, 

 footwear soles, 

 industrial hoses, 

 seals, 

 sports equipment, and 

 medical gloves and tubes. 

Compounding 

Rubber does not always need to be used in its pure form. Different fillers, plasticizers, 

antioxidants, accelerators and vulcanizing agents can be added to modify its characteristics. 

The process generally involves mastication, mixing and vulcanization. Through 

compounding, manufacturers can adjust properties such as strength, elasticity, durability, heat 

resistance and chemical resistance. 

Foamed Rubber 

Foamed rubber contains numerous air-filled cells, giving it a lightweight and spongy 

structure. It provides flexibility and shock absorption and can also offer thermal and acoustic 
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insulation. Its applications include mattresses, cushions, automobile components and 

insulation materials. 

Reclaimed Rubber 

Used rubber products can also become a source of raw material. Reclaimed rubber involves 

recovering useful material from old rubber products and incorporating it into new products. 

This approach is particularly relevant to the idea of a circular economy, where materials are 

reused rather than simply discarded. 

Rubber and Rural Livelihoods 
Behind every rubber sheet is a network of farmers, workers, processors, traders and 

industries. For small farmers, the economics of rubber production depend not only on yield 

but also on input costs, processing expenses and the price received for the final product. This 

makes access to efficient processing and marketing systems extremely important. A study 

from Kottayam and Ernakulam districts of Kerala examined the role of Rubber Producer 

Societies (RPSs) in input delivery, processing and marketing. The study surveyed 120 rubber-

producing farmers, including both RPS members and non-members. The study found that 

farmers associated with RPSs had lower production costs and better price realization than 

non-members. Community processing and smokehouse facilities also helped produce good-

quality rubber sheets. 

This provides an important lesson: collective action can increase the bargaining power 

and efficiency of small producers. 
Producer societies can help farmers obtain inputs, access technology, process their produce 

and reach markets while reducing dependence on middlemen. 

The Challenges Ahead 
Despite its importance, the rubber industry faces several challenges. 

Fluctuating Prices: Natural rubber prices can change considerably depending on production, 

consumption, international markets and competing materials. Price instability can directly 

affect the income of small farmers. 

Competition from Synthetic Rubber: Synthetic rubber offers specific advantages such as 

resistance to heat, chemicals and oils. This makes it a strong competitor in several industrial 

applications. 

Environmental Concerns: Rubber production also needs to address environmental concerns. 

Expansion of plantations can contribute to land-use changes and, if poorly managed, may be 

associated with deforestation. Rubber processing can also generate waste and pollution if 

appropriate environmental safeguards are not followed. 

Growing Demand 
At the same time, increasing demand for rubber products creates opportunities for producers. 

The challenge is to meet this demand without compromising environmental sustainability or 

the long-term productivity of plantations. 

Towards a More Sustainable Rubber Industry 
The future of natural rubber depends on finding a balance between economic productivity 

and environmental responsibility. Sustainable plantation management can help maintain soil 

health, reduce unnecessary environmental impacts and protect the long-term productivity of 

rubber-growing landscapes. Efficient processing can reduce waste and improve resource use. 

Technology can also contribute to better-quality products, improved processing efficiency 

and more effective utilization of rubber residues. Another important opportunity lies in 

strengthening producer organizations. When farmers work collectively, they can share 

processing facilities, access technical knowledge and improve their ability to negotiate with 

markets. The future rubber industry therefore needs more than higher production. It needs 

better production, better processing, better marketing and better environmental management. 
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Conclusion 
Rubber has travelled an extraordinary journey from latex used by ancient communities to a 

sophisticated industrial material found in tyres, medical equipment, footwear, machinery and 

countless everyday products. The journey demonstrates how processing and value addition 

can transform a biological resource into a high-value commodity. Tapping provides the latex, 

coagulation converts it into solid rubber, sheeting and drying prepare it for storage and trade, 

while vulcanization, compounding and other technologies turn it into specialized products. 

For farmers, however, production alone is not enough. Efficient processing, collective 

marketing and fair price realization are equally important. The experience of Rubber 

Producer Societies in Kerala illustrates how farmer organizations can reduce costs and 

improve market opportunities. At the same time, the industry must confront price 

fluctuations, competition from synthetic rubber and environmental concerns. Future 

innovation should therefore focus on sustainable production, cleaner processing, efficient 

value addition and stronger farmer–market connections. Natural rubber will continue to be an 

important material for the modern world. The real challenge is to ensure that the journey from 

tree to product also becomes a journey towards sustainable livelihoods and responsible 

resource use. 


