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CLIMATE CHANGE, TECHNICAL PROGRESS

AND ECO-SOCIAL CONSEQUENCES IN BRAZIL
Donald Sawyer

1
Introduction

This paper examines implications for climate of political and economic interventions, or lack thereof, in the Amazon and neighboring biomes in Brazil and, vice versa, the implications of climate change for various kinds of intervention, in a continuous feedback loop. The case of the Amazon is viewed in the wider national and international context. Looking back to the past and forward to coming decades, the changing spatial, environmental and social impacts of technical progress over time are examined. The historical ecosystemic analysis shows that, while technical progress may be fairly linear, the results are not. There may be many unexpected and inconvenient consequences of current interventions, although they are not random and can be understood if analyzed in an appropriate way. For purposes of presentation, the past and future have been divided into four open-ended stages.
2
Historical Perspective


Stage 1: Extraction (1500-). The first stages of the Industrial Revolution favored extraction of Amazon natural resources with very specific physical and chemical properties, such as “backlands drugs,” rubber and Brazil nuts, that kept the ecosystem relatively intact, at least when extraction did not involve killing the plant or animal. Such extraction was and continues to be highly sustainable in terms of maintaining ecosystem functions. In the twentieth century, the shift from extraction in the Amazon to production in other countries, as in the case of rubber planted in Malaya or produced synthetically in developed countries, led to bust in the Amazon. 

Stage 2: Agrocommodities. (1960-). Subsequently, facilitated by investments in transportation infrastructure and green revolution technology, the rice, cattle and soy frontiers expanded to the north and west (Sawyer 1979, 1990, Bunker 19.., Allegretti ….). The replacement of extraction by agribusiness and commodity production, primarily for food, as well as associated land speculation, generated deforestation which reached nearly 30,000 km2/yr. (Fearnside …., Cockburn and Hecht 19..).

After 1988, clearing in the Amazon attracted the attention of the world and prompted new policies. The main global concern, internalized in Brazil, was with loss of biodiversity. Now deforestation in the Amazon has become a cause of global concern because of its significant role in carbon emissions. Climate change may also cause vast die-back of the forest or reduction to scrub. Little or no attention is given to even greater past and current clearing in the Atlantic Forest and Cerrado, global hotspots that, according to climate models, will receive less water vapor and river flow from a dried-up Amazon (other presentations in Oxford workshop).

Stage 3: Agroenergy (2007-2014?). Now, faced by global warming caused in large part by consumption of fossil fuels, as well as insecurity in countries that produce petroleum, the North is seeking alternative supplies of energy. Biofuel is considered the best way out. It grants Brazil and other tropical countries a new role as producers of biofuel, because land and labor are cheap and sunlight, temperature and humidity are favorable for photosynthesis the year round. Business and government are also keen (news filed in BICO).

Agroenergy reflects the fact that continued technical progress has now made it possible to use even more generic forms of material or energy. At this stage, new agricultural and industrial technology and associated consumption patterns lead to frontier expansion. Biofuel continues this trend. So far, ethanol is made from carbohydrates and biodiesel from plant oils. Efficient large-scale production of sugar, starch and oil requires monocultures that eliminate biological and social diversity, as is the case with most other agricultural commodities.
3
Opportunities and Questions

The biofuel solution offers various opportunities, such as reduced emissions from automobiles, generation of employment and income in Brazil and tax and foreign exchange revenues. For the United States, it is seen as part of a strategy of energy independence, i.e. decreased dependence on oil from the Mideast or Venezuela (BICO). However, there are also various questions.


To begin with, because its production, when the life cycle is considered, still requires considerable use of fossil fuels, biofuel may offer few if any net benefits in terms of emissions (BICO).

To the extent that the biofuel response to climate change is limited to production and use of biodiesel from soybeans or of ethanol from sugar cane or corn, it may have strong negative impacts on the Amazon and other biomes, especially the Cerrado. The negative impacts can be environmental, with impacts on biodiversity, water and carbon, and social-economic-political, and can be both direct and indirect.

Direct environmental effects of expansion of soy and cane monoculture may include destruction of biodiversity, soil erosion, acceleration of runoff, pollution of water and air, loss of soil fertility and emissions from clearing woodland and from burning cane before cutting. Biofuel production also generates immense volumes of biomass residue (BICO).

Social impacts of biofuel production may include concentration of land tenure, concentration of income, temporary semi-proletarianization, degrading work conditions and physical and cultural destruction of multifunctional family farms and traditional communities (BICO). Because of competition for land and capital, food prices may rise (BICO).

In addition to the direct and indirect effects of expansion of soy and cane monoculture, there can be little doubt that extensive cattle-raising will be displaced to frontier areas, generating strong pressures for large-scale deforestation, which would interact with possible die-back of forest due to climate change. Government policies, international investment and even some NGO positions generally favor this scenario of climate-driven deforestation.


There is also risk of increased political intervention on the part of consumer countries that become dependent on the new source of energy, which is socially disruptive and involves large long-term investments that need security. Energy independence implies new forms of dependence.

Thus, environmental, economic, social and political costs of producing biofuel commodities could be very high. However, the worst impacts may come in the next decade. If in the future there is sufficient technical progress for biofuel to be produced from cellulose, i.e. generic biomass, rather than carbohydrates, the result would probably be spatial reconcentration on land closer to markets, since productivity of ethanol per hectare would increase. High-tech production of specific raw material like soy and sugar cane will be replaced by high-tech processing of any plant biomass.

Of course, the use of other sources of energy for automobiles, like hydrogen or electricity, would also have similar impacts on biofuel production the tropics of the global South.


Stage 4: Cellulosic energy 2015-). Looking forward to the next decade, the apparent biodiesel and alcohol boom could collapse into an empty frontier of degraded land, abandoned infrastructure, bankrupt farmers and unemployed seasonal workers. The Cerrado and the Amazon could turn into vast degraded pastures. Whether induced directly or indirectly by climate change, die-back will probably involve economic bust, social unrest and political instability, leaving behind extensive low-intensity backlands ranching (pecuarização improdutiva).
4
Policy Implications

If policy-makers are aware of probable trends, their impacts can be mitigated. Crafting policy for more sustainable and just development in the short and long run requires that all the costs, benefits and externalities be considered, in different places and over time, taking into account the non-linear but non-random consequences.

First of all, responses to climate change should not be limited to simply replacing fossil fuel by biofuel, but start with changes in consumption patterns, even if only beginning the process.

Since changing use of automobiles will take time, biofuel should be produced in sustainable ways in areas that have already been cleared and have low productivity, mostly old pastures. This requires development of technology to lower the costs of recovery of degraded land and mitigate the impacts of erosion and pollution. It also requires policy measures to intensify land use, improve environmental and social law enforcement and increase the costs of deforestation.

Avoiding possibly disastrous impacts of biofuels also means strengthening alternatives for family and community livelihoods, through agrarian reform with agroecology and sustainable use of biodiversity, such as native fruits and nuts, handicrafts, honey and medicinal plants, as is done in the Programa de Pequenos Projetos Ecossociais (PPP-ECOS), supported by GEF-SGP. This requires changes in the regulatory framework. It could include compensation for socioenvironmental services at the ecosystem level, not as privatized commodities.


Brazilian biomes are increasingly essential to the planet. International cooperation should go beyond establishing protected areas, which has been aimed at saving species, to adopt an ecosystem approach and overcome forest bias and fixation on the Amazon. In addition to financial and technical cooperation, there is need for advice on public policy, change in which in turn depends on scientific advice and public perceptions.


The multilateral system, banks and governments need serious social control of investments. Social control, through surveillance and dialog, requires strengthening of civil society, which at present is being suffocated, even facing “die-back” of its own, by decreased funding and unworkable controls.

In addition to development assistance, markets can be used. The approach should not be limited to certification, fair trade and carbon credits, which end up being very limited in scope and discriminating against poor and traditional communities. An alterative approach is to establish eco-social criteria for buyers, the most important of which would be “no new clearing anywhere.” Developed countries could open their markets to sustainable products, buying good wood, non-timber forest products and non-forest sustainable products from communities.

The responses to climate change and responses to these responses involve crafting of appropriate policies. Appropriate policies depend on investment in generating the knowledge needed and on its appropriation by society. Generating and disseminating environmental and social knowledge for public policy and political action requires international cooperation from the countries that have been most responsible for the accumulation of greenhouse gases.
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