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Abstract

This article intends to discuss the hydroelectoever under the perspective of bio-based-
economy and Kyoto Protocol, focus on the climatanging, in response for the natural
resources usually threatened by world economic tirggressure. The Brazilian biodiversity
is one of the largest and richest areas on Eadhlaa circumstance puts the country on the
world spotlights. Brazil energy matrix is greatlyased on hydroelectric power,
characteristically based on renewable and cleaggrsystem that seems to be in consonance
with the Kyoto Protocol. However, the hydroelecBystems have a collateral harmful effect:
the great flooded area dimensioimdeed, natural ecosystems and the living orgamiare
the success keys for the new products and new timaluprocesses in an eco-efficiency
manner to prevent the depletion of natural resaurBeazilian bio-based-economy is much
more driven towards bio-fuel production and agtimal production performance increase
than to other industrial sectors. Some steps hiseebeen taken towards genetic engineering
and genomic development.

Brazil seems to be against the flow when negledbingiversity to a secondary plan. In fact,
the economic growth at any cost, seems to be tiverdforce by the Brazilian energetic
sector trade, in contrast to the contemporaneoasoagic aspects that have been driven by
biological forces. While developed countries haeerbprepared to enter the sustainable era
supported by bio-based-economy in any industriatose Brazil has been driven by a
dilemma: either grow at any cost or preserve biexiity. Biodiversity is the barn of living
organisms in equilibrium ecosystems that may pmwde tools for sustainable industrial
products, processes and production systems. Inifagta strategic resource that will provide
subsidies to a sustainable industrial sector famuhbals, plastics, food processing, textiles,
pulp and paper, mining, metal refining, energy atigrs.

L1tis not only the serious environmental problesased by the flooded territory, which implies indiversity
loss, but it also generates a drastic social prolfe people who live in the surrounding areas.eeily the
indigenous population and the local traditional evs, contributing to disaggregate social-enviremtal laces,
and even to lose traditional knowledge.

2 Developed countries have articulated policy angestment to incentive the introduction of paradighift
technology into industrial sector based on biotetbyy/ bioprocess development and bioproducts torave
product quality/ performance, reduce cost and ctesser environmental damage. In fact, bio-basedaic
is based on eco-efficient bio-processes and rerlewhio resources that precedes a great knowledge on
biodiversity, ecology, biology and biotechnologyaiWy research and development have been done i dheas
to support a sustainable industrial sector. Devalopountries seem to be ahead this process ascémehe
benefited from science as well as an industriabBupase which are essential to develop a strodgsinial
biotechnology research and development.

% Biodiversity — “The variation among living organis from all sources (land, water, air) includingetiity
within species, between species and between eensyst
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1. Introduction

Nowadays, the world concerns range from promotiognemic growth without damaging
natural environment to minimizing its harms. ltasparadox circumstance which becomes
more evident, as far as the world economic grovetie Idemands more energy from the
electric system, especially pulled by industriattee and population electricity consumption.
The abusive natural resources depletion and tHddssil energetic matrix, adopted since the
final of 19" century, has also contributed to environmental dgsaMany of the atmospheric
pollutants are due to fuel fossil combustion, eklgc during the 28 century, the
Petrochemical Ade which provided a great amount of synthetic chefsicfor useful
industrial and consumption products, besides fie¥Fleconomic activities, transportation and
heating. Indeed, the global warming scenario hgeat participation of developed countries
in their industrialization processednternational scientific community has forecakinate
changing and has defended the use of alternagwewable, clean matrix energy instead of
the fuel fossil matrix model, since 1997, underkKlyeto Protocol agreeméht

In fact, the development and environmental concera® in the international agenda since
World Commission on Environmental and Developmergated in 1972, when a study was
developed which resulted in a Report nam@dr‘Common Future in 1987. But it was only

in the United Nations Conference on Environmental ®evelopment, UNCED in 1992,
that the climate change obtained a great repermus#i is well settled among scientific
communities that the fight against climate changeesg along with the sustainable
development and respect to biodiversity for leavangealthy and viable world for the next
generations. Sustainability has pressured econeattor through bio-based economy: since
commodities products, as liquid fuels based on b&sncrop, until value-added products
likewise chemicals and materials, relied on livitels® to improve production and product
quality. Actually, industrial biotechnology has reased its spectrum, firstly applied in the
pharmaceutical and agriculture sectors, it has redg towards other industrial secfosuch

as textile and material. In fact, bio-based indakfroducts will be a response for global
environmental awareness and for the Earth survivakhis sense, bio processes and bio
products will have a greater visibility and penetra in market, as these goods will be in
harmony with international agreements concernirguablimate change.

* The age of fossil fuels and petrochemicals haatecea great global economic dependence on fasgibn
sources, due to low prices and abundance, at fierieg of these ages, were the principal factorthé world
fuel fossil energetic matrix in the present daysede dependence and conventional industrial presdssve
launched massive pollutants into atmosphere, veatérsoil and have also heavily contributed ®dmmissions
of greenhouse gases responsible for climate changes

® The greenhousing gases effect has risen duedataropogenic gases increase, such as the largenaofo
carbon dioxide launched into the atmosphere, rieguitom the fuel fossil matrix model itself

® The discussions dragged on as late as 2005, wheasiffinally implemented with 183 countries signthg
agreement and charging the developed countriesheilvier burden from 150 years of industrial attjvinder
the principle of tommon but differentiated responsibilitieghttp://unfccc.int/kyoto_protocol/items/2830.ghp
So, it was only in 2005 that Kyoto Protocol hasead into force.

"In 1992, at the United Nations Conference on Emritental and Development, also known as the Earth
Summit Conference held in Rio de Janeiro, discusseited Nations Framework Convention on Climate
Change, UNFCCC, for stabilizing greenhousing, GH&el concentration to allow sustainable development
food security and a natural adaptation of ecosystetne new climate conditions. The resulting doenta were

on the Agenda 21, the Rio Declaration on Environtalesnd Development, the Statement of Forest Rilies|
the United National Framework Convention on Clim&bange and the United Nations Convention on
Biological Diversity.

8 Living cells are concerned to moulds, yeasts,ds@cand enzymes.

° New fibers for building materials, furniture, caorters, based on lumber, cotton and silk and otirets of
fiber sources to increase functionality.
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Besides that, there is a usual consensus aboutethefits brought by biotechnology use in
contrast to conventional industrial process, paldidy concerning about conversion energy,
product purity, lowered energy consumption and ceduresidual wastes. Indeed, European
Industrial Biotechnology Agenda has considered antPiGenomics and Biotechnology
Plataform towards a zero waste, emission neutra bio-basetha@uy where biomaterials
such as fine chemicals and pharmaceuticals wilptmuced from renewable, plant - based
materials, reducing greenhouse emissions and Ww#atghony M., 2004). United Kingdom
(UK) and United State of America (USA) have appdaas the major global playé?sin
bioscience sector due to their great economic afitigal articulations and supports, as well
as their great infrastructure on science and im@issupply base. In fact, biotechnology
industries emerge into the contemporary scenaramamportant tool to face the 2gentury
challenges: sustainability, competitiveness andhecoc growth.

2. Bio-Based-Economy and Hydroelectric Power Plants. sustainability or cleanliness
ener getic systems

The use of biological organisms by human civiliaatis as old as human society itself. In
fact, old fermentation processes have used themrémucing wine, beer, cheese and others.
But, it was only after the 1970s that the use @ldgical organisms for commercial ends
arises strongly in economic activitiésas a new great opportunity to business. The a@van
in science and new techniques in biological arkaswn collectively as genetic engineering,
has influenced the economic sector nowadays. Tteeb@iques are the start point of a set of
other techniqué$ that have come up, as a tool for biological indakprocesses. Innovations
brought by these techniques allow the manipulatbrgenetic structure of organisms by
adding new genes to increase and even to perfowrfurections. Biotechnology has provided
a large range of opportunities to industrial andnoeercial activities from agriculture to
pharmaceutical needs, as well as any kind of im@igirocesses such as chemicals, textiles,
mining and etc. As a tool of sustainability, thetbchnology opportunities begin to arise the
interest of private venture capital in other aredifferent from medical and information
capital, principally because the great challenge tfe 2f' century will be driven by
sustainability and economic growth.

Undoubtedly, bio-based-economy, especially the eblmtology industry congregates the
concerns at Lisbon, Barcelona, Gothenburg and Kijastdocol, as far as these agreements
involve employment, economic growth and sustaintgbilBio-based-economy uses the
carbon cycle and the bio-resources (sunlight, watgriculture, forest and marine) and eco-
efficient processes (including bioprocesses). Bjmal production systems became highly
efficient, due to the natural evolution over mitliof years, which have resulted in renewable,
biodegradable, and recycled material and bioorgashiemical syntheses, with minor
contribution to the generation of greenhouse ga&es. that reason, bio-products and
bioprocesses achieve cleaner production and suppatainable industrial growth and

1% beveloped countries, in particular USA and UK, daviven their efforts towards the biotechnology
industries, introducing a paradigm shift into thagtustries.

! Newer industries, such as microeletronics, telenanications and biotechnology, are less dependent o
resources rather than the traditional industrias tise traditional processes.

'2 The modern biotechnology uses a combination ahrtelogical sets such as genetic engineering; reubi
recombinant microorganisms, cells of animals andnist metabolic engineering; hybridoma technology;
bioelectronics; nanobiotechnology; protein engimggr transgenic animals and plants; tissue and rorga
engineering; immunological assays; genomics andeproics; bioseparations and bioreactor technolpgies
(Gavrilescu and Chisti, 2005). Indeed, it could saemmarized in four fields: genetic engineering, t@iro
engineering, metabolic engineering and biochenfadab known as bioprocess or biotechnology engingeas
suggested by Gavrilescu and Chisti (2005).
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employment, besides improving quality of life and anvironment-friendly interface.
Industrial sustainability is supported by threelgpd, known asthe three bottom line’
economic viability®, environmental compatibility and social responsibility, in Apud
OECD (2001), published in Contributing to SustaleaBbevelopment — A Management
Primer (www.shell.com). In this context, sustaimabconomic growth represents access to
jobs, income and also access to goods and serasesell as an opportunity to increase the
standard living level, but without depletion of mat resources. Accordingly to OECD (2001,
15), ‘Excellent environmental performance is meaningleiss wealth is created. Wealth in a
destroyed environment is equally senseless. Neentfadiv wealthy, a society fundamentally
lacking in social equity cannot be sustained’.

Indeed, the Brundtland Commission defines sustdityaboncept asdevelopment that meets
the needs of the present without compromising biléyaof future generations to meet their
needs’(World Commission on Environment and Developmeepdtt, 1987).

Industrial sustainability seems to be the drivertéofor the present and near future while at
the same time, it represents challenges and opptet for the sector activities, especially
towards the chemical sector. As a matter of féue,use of environment implies in providing
knowledge for innovations to be applicable to smsiale productiotf which is found in
biomimicry!’ approach, it allows the production giroducts and processes found in natural
ecosystems and organism that live in thd@ECD, 2000). The industrial biotechnology
adapts and modifies biological organisms; procegseslucts and systems found in nature
form to produce goods and services for social deisaim this sense, biotechnology has a
great potential to support industrial sustainabiliBiotechnology is much more than an
alternative for growing; it is a reality that wilve a great influence in any economic sector.
Meanwhile, the chemical sector is ahead of the gs®c specially the pharmaceutical
industries, in which private initiative has beervasting large sums in research and
development in life sciences. This step leads tdsvaan enzyme industry that turns its
attention to environment for producing new compayras well as the biopharmaceutical
industries. In this perspective, biodiversity imsimlered a strategic resource for the future
industry, as far as biological concerns are brougbtindustrial competitiveness.

Brazil energy matrix is greatly based on hydroeiecpower, considered to be a clean
renewable kind of energy, but it causes a grea tdbiodiversity, due to the flood areas,
which impacts negatively the environment. In thentext, Brazilian industrial energetic
sector seems to be out of the concept of industietainability, once it neglects the
environment jeopardizing aspects.

Otherwise, hydroelectric performance, based orr fleev and levels to be exploited, may be
questionable as they hinder expansion capacitydBgshat, the period of drought may affect
the energy supply. Brazilian energy supply facedtisis in the early 2001, due to the long
period of low rains, which depleted the level ofrda People of the Brazilian southwest area
faced energy blackout that harmed the regional @oim growth, and even threatened the
national one. Many measurements had to be takeawe energy, from domestic energy to
saving time zones.

'3 The utilization of natural, financial and humarpitals to generate value, wealth and profits.

* The utilization of cleaner manners to manufactmere eco-efficient products and processes to mi@mi
pollution, depletion of natural resources and tiss lof biodiversity and wildlife and ecosystems.

'3 Ethical behavior aligns to responsible care, @lihsiness management.

16 Biotechnology does not only avoid pollutants lali$o prevents pollution as it produces lessectaaste

and fewer emissions, besides offering a highlyciffit processes reducing costs, as it operatesvat |
temperatures in comparison to the traditional psees.

71t is the scientific name for the industrial pretion systems that imitate nature.
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Besides that, the scientific communities have fasethe scarcity of water resouftand
have announced that the freshwater resources webd protected in order to face water
supply?® crisis in an early future. Accordingly to the WMVater Vision Report, the water
crisis is related to the water consumption per teapicreasing, the spatial and temporal
changes in water availability in economic sectbrseality, study points out that 66% of total
water withdrawals is used by irrigation (90% retate arid regions), 10% and 20% is used
respectively in domestic consumption and in indakactivities and 4% is evaporated from
reservoirs. (Shiklomanov, 1999). World Water Counsiates that crisis is due to
mismanagement of wateBut the crisis is not about having too little water satisfy our
needs. It is a crisis of managing water so badjt tllions of people — and the environment
— suffer badly (http://www.worldwatercouncil.org/index.php?idsR Indeed, the increased
water domestic consumption does not only affectindestrial and agriculture development,
but also impacts the aquatic ecosystems and o#pandlent species. Furthermore, people are
unaware about of water saving and consequenthenigatvasted as long as it seems not to be
limited, which contributes to a real scarcity presp

Brazil plays a special role in the world hydrologi system. About 12% of the total reservoir
of fresh water in the world belongs to Brazil. YBtazil possesses the largest reservoir of
fresh water that is heterogeneously distributegorapimately 80% of this reservoir is located
in the Amazon region, where only 5% of Braziliarpplation lives in and the last 20% are
distributed along the country among the rest of%5of the total Brazilian population
(http://ww.pennnet.com/display_article/344439/41&R/none/INDUS/1/Strong-growth-
prospects-in-Brazilian-water,-wastewater-treatnmaatket). Indeed, Brazil has already
exploited 12 different water basins in differengioms with hydroelectric purposes, which
impacts directly the regional ecosystem, climated amydrological regimes. These
modifications may aggravate and contribute for Hyelrological disturbance: flood and
drought areas.

Undoubtedly, the Brazilian relief profile, with sthanountains and plateaus, favors the
springs of rivers with a considerable amount ofsfait is the essential condition for the
exploration of the potential hydroelectric systdasides that, the predominant rainy climate
contributes to keep water flows high, except toBh&zilian Northeasterner region. In fact, in
the early Brazilian industrial stage, the hydro&lecpower plants were strategic for the
national economic growth. But, at this time, thesgfion is: should hydroelectric energy be
considered strategic? It is known that the expansapacity for hydroelectric power plant
relies on the rivers regimes that, under certafouanstances, are limited. What should be
done when the exploitation of the basins to gepeedéctricity is no longer sufficient to
respond the greatest demand for electricity? Everthe water system seems to be a free
resource, in case of water scarcity, the explanatiothe hydroelectricity sector will compete
with the water supply. This situation can trap Hraza dilemma. Furthermore, biodiversity
as a tool for bio-based-economy, arises as a dfowee in the economic scenario, as well as
biotechnology. Is it worth to sacrifice a large ambof biodiversity area in favor of energetic
capacity increase for a right economic growth?

3. Conclusion

Biodiversity and biotechnology are the real toas the bio-based-economy and Brazil must
be aware of the importance of these strategic pamnbrder not to jeopardize its future. Brazil
must make an effort to reduce the energetic depmeden the hydroelectric power plants and
seek for other kinds of clean, renewable formseoérgy to meet future supply needs.

18 Water resources refer to all water available fomhn use (domestic use), agriculture and industiyities.
19 Water supply refers to water treated for drinkbogsume.
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Developed countries have already recognized thategfic values of biodiversity and
biotechnology for their economic growth. Indeeagll - articulated policies have been made
in order to protect biodiversities in developinguntries, which are the owners of the largest
ones, due to their industrial development delaysiMieveloped countries are stimulating and
implementing plans to bring biotechnological pr@sssinto their industrial sectors.
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