
Like sugarcane and bananas, rubber proved to be another industrial crop that further domesticated vast amounts of topical forest. The industrialization of rubber was mostly enforced by the automotive era. American rubber industry plantations were spread throughout Indonesia, Malaya, and Liberia. However, Hevea brasiliensis(rubber tree) was unable to be cultivated successfully in it’s natural habitat, the Amazon. Although, the tree thrived on plantations located in Southeast Asia and equatorial Africa. As a result, these two continents would environmentally receive the most rainforest depletion. However, due to the crisis of World War II, synthetic rubber was able to be made and distributed through refined petroleum. By 1960 two-thirds of global rubber production was derived from synthetics, while the other third came from natural rainforest. Therefore, ironically without the creation and distribution of synthetic rubber, the natural tropical forests would have been much more devastated and depleted. 

Outline: Chapter 4

The Tropical Cost of the Automotive Age: Corporate Rubber Empires and the Rainforest 

1) Introduction: The Era of Industrial Rubber                                                                                                     

a) From the start of the automotive era, vast groves of rubber trees extended the domestication of tropical Nature into new regions

i) American rubber plantations were located in Indonesia, Southeast Asia and West Africa

ii) Rubber trees could only be grown successfully in Asia and Africa-NOT in the Amazon, where they originated

iii) American Charles Goodyear invented the vulcanization process- which stabilized latex products over wide range of temperatures

iv) Synthetic rubber refined from petroleum became the main source of rubber due to World War II- lead to less rainforest deforestation

v) 1960- 2/3 of global rubber production was derived from synthetic rubber, while other 1/3 came from trees on land that had once sustained rainforest

2) American Speculators in Amazonia

a) By 1860 the Amazonia forest began to feel industrial influence in remote ecosystems and social structures

i) Hevea trees had survived over the millennia by growing widely dispersed among other species; capitalist concentration demanded that the trees be grown on plantations 

ii) Leaf Blight spread rapidly causing unsuccessful harvest

iii) By 1912 Brazilian rubber sales on the world market collapsed

iv) Much of the great tropical forest remained 

3) American Rubber Corporations in Indonesia

a) American companies began following suit of British experimentation with creating rubber plantations in Southeast Asia

i) By 1990 Southeast Asian forest became cleared due to American industrial wealth 

ii) Sumatra became the center of U.S operations

iii) Virtually all land the foreign investors wanted was granted, leaving little to peasant populations

iv) The transport and settlement infrastructure that supported the plantations as well as the Japanese and Chinese workers, proved to also have major impacts of the Deli region

v) Removal of all stumps and weeding of plantations resulted in soil depletion

vi) As a result by 1920’s plantations had to supplement the soil with chemical fertilizers 

vii) Intensification rather than clearing, became corporations major strategy

4) Firestone in Liberia: Land Exploitation in West Africa

a) Rubber became what is known as a strategic material in the minds of American military and foreign policy planners

i) Rubber became a product which was considered critical for military preparedness

ii) Rubber imports assumed a strategic priority beyond any other tropical crop

iii) American were purchasing 85% of the world’s cars and three-fourths of global rubber production, of which 80% was for automobile tires

iv) Firestone set his intensions on Liberia

v) United States effectively controlled the Liberian economy after the Liberian government falter 

vi) In 1926 Liberian government granted Firestone 1 million acres of land for 99 years

vii) In return Firestone built ports, harbor facilities, roads, hospitals, sanitation, medical staff, etc

5) World War II: Strategic Crisis and the Rise of Synthetic Rubber

a) A new source of rubber, synthetic rubber which was derived from petroleum became available as the war continued- which transformed the entire industry 

i)  Because of the rise of synthetic rubber, the massive removal of tropical forest stopped.

ii) The increase demand for rubber had much less cumulative effect on tropical land due to synthetics 

6) Natural Rubber Plantations After 1945

a) Natural rubber, not synthetic is what determines land use in the tropical lowlands.

7) Liberia: Firestone’s Heyday and Demise

a) Firestone formed a subsidiary, the Liberian Construction Corporation (LCC) as well as Liberia’s first major airfield

i) First major project financed by U.S government – extended Firestones reach through Liberia’s economy and society

ii) Liberian society was shredded, and plantations were paralyzed

iii) Rubber industry dominated by American rubber manufactures made contributions to raising incomes and health and literacy rates among plantation workers  

iv) Yet it also contributed to the ethnic and class tensions that tore Liberian society apart

Chapter 4 Outline: The Tropical Cost of the Automotive Age: Corporate Rubber Empires and the Rainforest

Summary

The production of rubber during the automotive era greatly domesticated tropical forest ecosystems. The American rubber industry's plantations in Indonesia, Southeast Asia and Liberia had a wide impact on moist tropical societies and ecosystems. The rubber tree, Hevea, was taken from its natural habitat in Amazonia and grown in these areas and displaced natural forest in wide tracts. Single-species plantations were created, replacing vast rainforest areas that previously harbored great varieties of flora and fauna.

American Speculators in Amazonia

1872 - 1881: After numerous attempts by George Church to construct a railroad that would allow passage into the Amazon, the end of the first American effort to tame the jungle was due to inability to enlist workers that could survive the condition.

At the beginning of the new century, the United States Rubber Company planned to buy out Amazon Steam, the only steamboat traveling the river, and hoped navigation subsidies would be paid in rubber lands. Brazilian competitors who stood better politically prevented this. Thus, another failure by Americans to establish rubber plantations.

1870s:  British find Hevea can not grow in dense plantations in Brazil due to disease. Seedlings are taken to their colonies of Ceylon and Malaya to establish the first plantations.

American Rubber Corporations in Indonesia

American companies followed Britain's lead out of Brazil, going on to transform the ecology of tropical Southeast Asia.

1907: American rubber companies began the search for their own production sites in Southeast Asia for fear of the British establishing a monopoly of global supplies. They settle on Sumatra.

The lowlands of Sumatra beforehand supported a thin population of Muslim Malay rice farmers. The Batak hill tribes multicrop swidden agroforestry.

This Dutch colony first experienced land clearing when tobacco plantations replaced natural forests. By 1900 the soils were exhausted, and coffee took place. Indonesian coffee was then undercut by that of Brazil, and rubber became the prospect with promising markets in Europe and North.

Environmental consequences were broad. The web of transport and settlement infrastructure that supported the plantations and the work force produced impacts as well, including a booming population increase from 1905 to 1930.

1913: Estates were purchased by American investors and the Dutch American Plantation Company was formed. More U.S. companies followed.

By the 1920s plantations were obliged to supplement the soil's natural nutrients with chemical fertilizers.

After 1920 original inhabitants were prohibited from settling in the region, and conquest of the tropical forest took a heavy toll of life and health from the plantation laborers. Jungle clearing caused widespread Malaria.

1923: American plantations were coming into full production, but with demand expanding so rapidly in the era of the automobile, U.S. companies were still buying most of their supplies from others.

1925: Planting high-yielding clones began on a large scale as well as use of fertilizers. Intensification, rather than clearing more forest, became the corporation's strategy.

With loss of forest cover, deforested watersheds were running dry after the monsoon rains, companies had to build elaborate irrigation systems.

Firestone in Liberia: Land Exploitation in West Africa

With WWI, rubber was denoted as a strategic material. Americans, thus, saw that it was urgent to break out of British domination of international rubber supplies and prices.

1923: Harvery Firestone proposed a search for tropical locations outside Europe's colonies in Southeast Asia. His Global Rubber Survey turned up Liberia.

1926: The Liberian government granted Firestone 1 million acres of land for ninety-nine years.

1934: The first trees were tapped. By the mid 1930s Firestone was the countries principal employer. This transformed labor patterns and rural society over an entire geographical region. The hill cultures had once been subsistence farmers. The rubber baron was transforming them into the capitalist mode of existence.

Vast acreage was transformed from second-growth forest and cropped fields into massive groves of rubber trees, which tolerated few other species of plants or animals.

World War II: Strategic Crisis and the Rise of Synthetic Rubber

In the late 1930s, Firestones production was accelerating, but never accounted for more than 7% of the American market.

With the war effort came a need for a new source of rubber, and synthetic rubber from petroleum was the answer.

1944: American companies reach full-scale production of synthetic rubber based on petroleum and coal.

After 1945 the rubber economy rose steadily. The rise of synthetic rubber prevented the continuing massive removal of tropical forest.

1962: Synthetic rubber production surpassed natural rubber for the first time.

1973: Synthetic rubber reach a two-thirds of total global rubber production.

The rubber industry in the United States pushed for further rapid development of synthetic rubber, due to its limited supply base of natural rubber. The primary market was for the booming civilian automotive tire industry., comprising two-thirds of all rubber used.

Natural Rubber Plantations After 1945

Global production of natural rubber revived in 1950. The auto industry, led by Americans, was the most insatiable consumer of all.

American companies returned to their plantations to in Indonesia to find squatters claiming right to the land. Some land had been flooded for wet-rice production. Political turmoil led to damage of many estates. By the early 1960s, U.S. Rubber was gone from Indonesia, and Goodyear's operations were being liquidated.

Environmental changes, which had been initially caused by lowland forest clearance for plantation, were now increasingly entangled with the trend of population and land use in post-1945.

Liberia: Firestone's Heyday and Demise

By 1960 80 million tons of crude rubber were being produced per year.

Firestone was producing new tree varieties that gave much higher yields, and were processing them in the largest latex concentrating plant in the world.

Firestone divided tasks on its plantations by ethnic identities, accentuating the ethnic divisions of Liberian society.

1980: A socially and ecologically debilitating civil war had begun. By 1995, 150,000 people had died, 800,000 refugees had fled the country, and 1 million more were forced from their homes.

By 2005, Liberian society was shredded, the land lay in ruins, and the plantations were paralyzed. The rubber industry, dominated by the American rubber manufacturers, had contributed to the ethnic and class tensions that ultimately tore Liberian society apart.

Chapter 4

Beginning of Rubber 1800


-vast clearing of natural forests for rubber

Treaty of Ayacucho


-Brazilian government and Bolivia governments agree to drew an arbitrary line across terra incognito, giving the remote jungle region of Acre to Bolivia.


-This lead to a brief war which Brazil won

American rubber corporations in Indonesia


-Americans saw that a rubber plantation was viable, so we joined them


-Sumara became the center of U.S operations


-Environmental consequences began to mount


-American firms produced 20 percent of all rubber

1930s


-War loomed


-America began to stock pile rubber


1940


-Rubber Reserve Congress was established  to accelerate rubber purchases

Natural Rubber Plantations After  1945


-Productive became more efficient


-United States remained a major consumer but not the largest


-Automotive industry was the largest consumer of natural rubber

1958


-Turmoil once again determined the flow of rubber production when Indonesia had civil war going

Ch. 4. The Tropical Cost of the Automotive Age: 

Corporate Rubber Empires and the Rainforest

I.  The Era of industrial Rubber


1.  American rubber industry’s plantations 



- Focused in Indonesia and Malaya in Southeast Asia and Liberia in West 


Africa


2.  Commercially grown on



-One-crop plantations



-Primary cash crop on a outcrop smallholding farm


3.  Synthetic rubber



-Developed during the crisis of WWII



-Decreased the rubber forest acreage in the long run



-Refined from petroleum


4.  Charles Goodyear



-Inventor of vulcanization process which allowed the latex to stabilized 


over temperature flexes.  



-Prevented the latex from melting in hot temperatures and becoming brittle 


in cold temperatures.


5.  Hevea 



-Rubber tree native to the Amazonian rainforest



-Best source of latex



-Seeds were taken to be planted in Africa and Asia.  The single species 


hevea plantations replaced rainforests.

II.  American Speculators in Amazonia


1.  George Church



-Work along side with the Bolivian government to build railroads to the 


Amazonian lowlands.  Bolivians obsessed to find a link to the Atlantic.


2.  Treaty of Ayacucho



-Between Brazil and Bolivia



-Brazil drew a line allowing Bolivia passageway through the remote jungle.


3.  Seringueiros (hardy men)



-Local men who tapped the hevea latex.


4.  United States Rubber Company



-Organized American rubber manufacturers



-Hoped to monopolizes Amazonian rubber production by accumulating 


enough money to buy out Amazon Stream, the only boating company 


transporting their product along the river, enabling them to dominate the 


trade.


5.  South American Leaf Blight



-Unable to grow Hevea in dense populations in South American because of 

the Leaf Blight, which is the tree’s fatal disease.



-British successfully moved the seeds from Brazil to escape the fungus 


(1870).



-British first full scale production plantation in their colonies of Ceylon and 

Malaya (1900).

III.  American Rubber Corporations in Indonesia


1.  Ceylon and Malaya



-American rubber purchasers fears that the Britain rubber market was 


heading towards a monopoly.


2.  Sumatra 



-Center of U.S. rubber industry



-Mostly only rice farmers and tobacco sellers



-These land clearings made it easy for large tobacco purchases from U.S. 


and also made it easy to transition to rubber tree plantations.



-Offered a standard lease for 75 years to foreign investors.  Those leaving 


very little land for the peasant population.


3.  The American Plantation Company (Hoppum)



-Company bought leases from the Dutch, which the Dutch intern bought 


shares of Hoppum.



-This increase in rubber supply gave U.S. a little more freedom from the 


noncompetitive Brazilian supply.


4.  Panama Canal 1915



-Allow U.S. to ship rubber supplies from Asia directly to American rather 


than through Europe.


5.  The Stevenson Plan of 1922



-Formulated from postwar depression




-The British restricted their production of rubber in Malayan and didn’t 


allow planting of higher yielding trees.



-Negatively effected U.S. economy 


6.  Henry Ford and Goodyear



-Higher production of the automobile and balloon tires(required 30% more 

rubber than old tires).  Need for more rubber, which American companies 


bought mostly from other countries.



-Rising international rubber prices as a resulted from the Stevenson Plan.



-Hoover stated the Stevenson Plan as a severe violation of free trade.


7.  Botanical breakthrough



-Hoppum discovered a new technique of bud-grafting high yielding 



varieties on the older tree stocks.



-Increased the import of American fertilizers.


8.  Problems with rubber plantations estates



-Loss of forest cover



-Deforestation caused watersheds to run dry, when there was no 



monsoons.


9.  International Rubber Regulation Commission



-Created during the Depression in order to meet the crisis of the major 


producers.


10.  Japan



-Japanese invasions of Sumatra(U.S. location of rubber industries) 



encouraged the local peasants to cut down rubber trees in order to grow 


their own food.



-Worry some to U.S. cause pre war and rubber was important.

IV.  Firestone in Liberia: Land Exploitation in West Africa


1.  Strategic  materials



-Arouse during WWI as to what raw materials were critical for military 


preparedness.  And was required for any powerful nation to have control of 

it to survive international conflict.



-Primary metals, petroleum, and rubber


2.  Firestone



-Depended on will of foreign countries.



-Asked congress to fund global rubber survey.



-Set their attentions on Liberia 



-Mount Barclay plantation- 2000 acre rubber plantation acted as a pilot 


project.  



-1926 Liberian government grant an enormous concession of 1 million 


acres of land for 99 years in return for firestone to build port and harbor 


facilities, roads, hospitals, sanitation, and hydropower.



-Labor recruitment- used Liberian gov. to administrate laws to give the 


local chiefs more power to assign recruiting quotes for their people to 


work in the rubber fields.


3.  Booker T. Washington



-Convinced Roosevelt to guarantee Liberian independence in hopes on easy 

access to expanding the U.S. rubber industry.



-Which worked allowing U.S. to control the Liberian economy.

V.  World War II: Strategic Crisis and the Rise of Synthetic Rubber 


1.  U.S. supply of natural rubber 



-diversification of natural rubber sources became an urgent necessity for 


U.S. government strategy.


2. 1930 Japanese 



-Japanese leaders feared an embargo from America and England.



-Wanted the Netherlands East Indies as a petroleum and rubber sources.  


Key for world power and preparation for the future. 


3.  Reconstruction Finance Corporation 



-Create purchasing corporation for strategic materials.  Including the 


Rubber Reserve Company.



-Accelerated stockpiling 


4.  Synthetic Rubber



-Derived from petroleum



-Increased interests from the war effort and also benefited the remaining 


rainforests in the long run.  Limited single crop’s destruction of a major 


tropical ecosystem.



-Primary civilian automobile tire market booming 


5.  Rubber Reserve Company



-Part of Reconstruction Finance Corporation 



-Jesses Jones 1940 urges congress and the oil and rubber corporations to 


perfect synthetic rubber processes. 



-U.S. had very limited supply of rubber on reserves

VI.  Natural Rubber Plantations After 1945


1.  OPEC Petroleum era



-1973 oil price increase, causing natural rubber to be cheaper.



-more rubber was being able to be produced on same land.  It made rubber 


more feasible at this time 



-Increase in rubber production for a short period of time.


2.  Switch from Natural Rubber to Synthetic Rubber



-Peasant riots at plantations like in Sukarno for more land to supply 


themselves with food. 



-Bigger corporations were opting out of the financial risks and 



management of running the large plantations.

VII.  Liberia: Firestone’s Heyday and Demise


1.  Liberian Construction Corporation



-After WWII firestone controlled a monopoly of civil engineering works 


for the Liberian government.  Allowed Firestone to take a big step in the 


door of Liberia’s economy and society.


2.  American run Rubber Industries



-Helped raise income, health, and literacy rates among the Liberian 



plantation workers.



-Biologically stable mono-cropping systems in the tropics.



-But also lead to ethic and class tensions that in the end tore Libirian 


society apart.

IIX.  Conclusion: The Motor Car in the Jungle 


1.  Rubber induced ecological change in the tropical forest



-reflecting the contrast between corporate and smallholder production.


2.  Foreign corporations determine land use



-Mono-crops plantations, which destroyed biodiversity.



-Clear cut forests, burning biomass, or logging



-Increased erosion


3.  After 1945 new varieties of rubber trees 



-Increasing yields 



-Existing acres of rubber plantations could meet the rising market demand 


for rubber.  Reducing the urge to expand by cutting more forests.



-Increased application of fertilizer and pest control.


4.  Small Rubber Groves



-Small producers in rubber expanded, making vegetation more dispersed 


and less monolithic impacts on the environment.



-Less displacement of food cropping.

