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introduction

Renato Casagrande

President of the Jodo
Mangabeira Foundation

Brazil can and should take a
leading position on three crucial
issues to the contemporary
international community: the
defense of peace, since our
diplomacy has always favored
dialogue and cooperation instead
of confrontation; the right to
development, since our great
country occupies an
intermediate position in terms of
economic and technological
capacity; and the preservation of
the environment, because our
territory is home of the greatest
biodiversity on the planet.

The concept of sustainability
unifies these three agendas. That
is the central theme of this
fourth issue of Politika magazine,
a joint publication of the Joio
Mangabeira Foundation and
Germany’s Humboldt
University, with editions in
Portuguese, English and Spanish.
Seven Brazilian and one German
experts were asked to map the
subject.

The first two articles deal
with the biomes that
predominate in most of the
Brazilian territory. Altair Sales
Barbosa offers a broad
overview of the historical and
bio-geographical development
of the Cerrado, which covers
Goias, Tocantins and Mato
Grosso do Sul, including the
Federal District, the east of Mato
Grosso, western Bahia, the north
and the center of Minas Gerais,
southern Maranhio, and a great
part of Piaui, extending to
Rondonia. It’s called “the cradle
of waters” because it contains
three giant aquifers and, due to
its central position, it feeds our
main river basins. Of all the
Brazilians systems, it has been
the most affected in recent
decades, as it is still considered
the main area of expansion for
the agricultural frontier. It is a
challenging process, since the
removal of the original

vegetation cover and the
modification of the composition
of the soil greatly reduce the
recharge capacity of aquifers, the
reserves of which are reaching a
critical level. Smaller rivers are
the first to disappear, but major
waterways are already affected,
including the S3o Francisco
River. Altair Sales Barbosa is not
optimistic: as long as the
exploitation of the Cerrado
continues with the strange logic
against the ecology of the
region, he says “the existence of
a rational development program
will be null.”

Violeta Refkalefsky
Loureiro shows how the
Brazilian state historically
established a colonial
relationship with the Amazon,
always seen as a region
dedicated to export vegetable
and mineral commodities and,
more recently, energy.
Therefore the so-called enclave
economies have been created,
with little or no multiplier
effects on regional scale.
Heavily subsidized by the state,
business groups have taken
possession of nature in the name
of a progress that does not reach
the local population. Situations
of conflict have intensified
between those who consider
the territory as a part of life and
work, and those who see it as a
basis for ultra-fast accumulation
of wealth. The former are
considered “backward”, the
latter, “modern”. It is a drama
similar to that of the Cerrado:
the Amazon is not considered a
region in itself, but rather a
deposit of resources available for
extraction activities. It is easy to
see that such a view is associated
with unsustainable practices.

This leads us to water
management, subject of the
article of Marina Grossi, who
brings an advanced business
view to the debate: “The

discussion on the topic of
sustainability has already far
surpassed the stage of reasonable
doubt in relation to possible
scientific skepticism. It is
necessary to achieve a global
agenda currently very well
established in the multilateral
fora.” The article presents no
less than fourteen promising
technologies for reuse and water
savings in the ten sectors of
high consumption. If well
applied, they can save 4.4
billion m3 per year, if the
contributions expected from
industry are added, especially
from agriculture. There needs
to be improvement and
rationalization of irrigation
techniques, which account for
72% of water consumption in
Brazil.

Marina Grossi informs us
that the area deforested and
occupied by low productivity
pastures reaches 150 million
hectares, almost three times the
agricultural area used effectively
throughout the country.
Recovering these huge
degraded areas, making them
productive once more, is
essential to reduce the
expansionist pressure on
agricultural production,
preserving our most sensitive
regions. The systems that
integrate crops, livestock and
forests are a step in that
direction. Roberto Waack also
thinks so, and his article
addresses the use of land in a
low-carbon economy and has
the subtitle “Interdependence is
the name of the game.”

The activities that cause
changes in the use of the land
are responsible for 24% of
emissions of greenhouse gases,
preceded only by the electricity
and heat production, with 29%.
In Brazil, about 2/3 of carbon
emissions are associated with
land use. However, it is
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currently known that the future will be
dominated by the low-carbon
economies. A new generation of
technologies associated with carbon
sequestration and storage is born, with
enormous potential profitability.
Opportunities for Brazil during this
transition are immense. Public policies
associated with the mobilization of the
main actors of the Brazilian
countryside, including agribusiness, are
crucial. A new technological revolution
— precision forestry, biotechnologies,
forest regeneration, product
traceability, bio-energy, biomaterials
etc. — is beginning in this sector. We
cannot fall behind.

Alfredo Sirkis presents alternatives
to analyze the financing of this
transition globally. The numbers are
huge: to ensure that the current global
warming does not exceed two degrees,
about US$ 3 trillion a year are
necessary, a much higher amount than
the capacity of governments. This
shows that the effort must include the
whole of society: those who emit
greenhouse gases are companies,
communities and consumers in general
-- in activities that are not always
under government control.

The funding of the transition for
the low-carbon economy has been very
complicated. According to Sirkis, it
will require a new “Bretton Woods”, a
reference to the conference held in
1944, which reorganized the world
economy in the second postwar period.
Instead of the gold standard, which was
abandoned by the United States in
1971, carbon reduction would be
considered in unit values, in order to
reconcile mitigation actions with
economic stimulus. By adopting this
standard and acting collectively,
governments would provide the
necessary guarantees so that large
amounts of resources could exchange
the current speculative financial
channels for financing of productive
low-carbon economies. It is
undoubtedly an ingenious idea, but it
still needs to win political viability.

Another key and difficult issue to
allow the necessary transition is a deep

adjustment in the ways of producing
energy. Emilio Lébre La Rovere
presents the results of an extensive
recent study, which involved nearly a
hundred experts, on the “alternatives
for sustainable energy development in
Brazil.” This article repeats the
conclusion of the work on changes in
the land use: the opportunities for
Brazil are excellent. Contrary to
common sense, which combines
pollution and income generation with
employment and growth. The
scenarios that predict higher mitigation
of the emission of greenhouse gases are
also the most favorable to our
economic and social development.

Low-cost measures - such as
improved energy efficiency, adoption
of renewable energies, expansion of
low-carbon farming techniques,
changes in transport modes, methane
capture in the waste sector,
reforestation - can produce great
results. With well-founded projections,
the study shows that this
multidisciplinary team will reduce our
emissions of greenhouse gases by half
until 2030 (taking 2005 as a reference),
if we adopt the path of more radical
mitigation. At the same time, it “can
bring economic growth, reduce
unemployment and increase average
family income, with a higher gain for
the poorest families.”

In order to achieve it, it is
necessary to change the current
trajectory. Carlos Eduardo Frickmann
Young shows that, besides presenting
low performance, the contemporary
Brazilian economy is becoming less
“green”, since the most resistant sectors
to the crisis are energy and natural
resource intensive. And he warns:
“Specializing in ‘brown’ activities,
whose competitiveness is based on
a non-sustainable relationship
with the environment, is going
against the current.”

The new technological paradigm,
under development, fully incorporates
the environmental concerns. They are
new products, new production
methods, new marketing structures,
new sources of raw materials and inputs.

In the developed countries, the pressure
of buyers and investors for a better
environmental performance is already
decisive, increasing synergies between
business innovation and preservation
policies. If the country does not follow
this move, Brazil will be sentenced to
become, in the 20th century, a dirty,
backward and poor economy.

The last contributor to this number
of Politika 1s Dirk Messner, director of
the German Institute of Development
Policy. He explicitly addresses
Germany’s role in building global
sustainability. His article gives many
clues for us to imagine the role of
Brazil. His country, he says, has
underperformed action in relation to its
potential. To overcome this situation,
it should organize a group of nations to
promote ambitious energy changes,
establish concrete partnerships with the
emerging economies, disseminate
knowledge, particularly for developing
countries, and actively combat poverty
in the almost thirty “failed States”.
Perhaps Brazil can also increase its
international prominence if it better
defines its sphere of operations in the
foreign policy.

This is our contribution at this
time for the necessary debate on the
modernization of Brazil and the
sustainability of life on Earth.

Based on scientific evidence, the
current panorama and the perspectives
of specialists, a political attitude to
mobilize the country with the mission
to elaborate and implement a true
national policy for sustsinability of great
local, regional and global impact is
proposed. The object is to promote real
change to adopt an energy matrix that
is truly clean and without deforestation.
The path is for government and society
to establish strategic partnerships in the
technical, political and economic arenas
for a cultural change in the behavior of
leaders, investors and consumers.

It is paramount to advance along the
lines of a legal framework, planning
and actions for a circular economy

of innovation and recycling, where
green currency defines the sustainability
of our future.

PolitiKa



Sustainability

in the bio-geographical system of the Cerrado

Altair Sales Barbosa

PhD in Anthropology and
Archaeology by the Smithsonian
Institution Washington DC

Researcher of CNPq
Expert in Quaternary Geology

In the area covered by what is known as the Cerrado, there are three major
aquifers responsible for the formation and supply of large continental rivers.
This ancient system has already reached its evolutionary climax. Having
been degraded, it will never recover its biodiversity. The main area of
expansion of the Brazilian agriculture frontier can be found in this area. The
predominance of an economic rationale for the region does not fit with the
possibility of a rational development program. The resulting water crisis has
put the very survival of the Sao Francisco River in jeopardy.
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The Cerrado covers the entire
territory of the states of Goids,
Tocantins and Mato Grosso do
Sul, besides the Federal District.
Itincludes the eastern part of Ma-
to Grosso, western Bahia, the
northeast and centre of Minas
Gerais, the south of Maranh3o, a
large part of Piaui and extends
itself linearly to Ronddnia. It even
appears separately in certain areas
of the Brazilian Northeast and
part of Sio Paulo. It is ecologi-
cally related to the savannahs, and
some say that the Cerrado is their
regionalized configuration. How-
ever, if compared to the African
savannahs, the evolutionary his-
tory of the Cerrado shows sig-
nificant differences.

/

Sustainability in the bio-geographical system of the Cerrado

In Brazil, this type of landscape
receives different denominations
according to the region: gerais in
Minas Gerais and Bahia, tabuleiro in
Bahia and in other Northeastern
areas, and also campina, costaneira and
carrasco, depending on the region.
These popular designations do not
reflect an ecological totality, refer-

ring only to a physiognomic cate-

gory, sometimes associated with

some geo-morphological or pure-
ly botanical configuration. None
of them is sufficient to describe
the totality and the ecological im-
portance of the Cerrado, as they
only highlight or emphasize frag-
mented portions of its composi-
tion. When this happens, the char-
acter of biodiversity, a striking

element of the Cerrado ecology,
1s not given due importance and
cannot even be understood in its
fundamental aspects.

The use of the bio-geograph-
ical paradigm has been shown to
be a key reference for understand-
ing Cerrado as a whole, including
the various nuances, open and
shaded, as interacting subsystems
and critical members of a larger
system. The bio-geographic con-
cept has highlighted the impor-
tance of Cerrado in the balance of
other systems of the continent,
besides demonstrating that the
main feature of its biocenosis is
the interdependence of the com-
ponents of the various ecosystems

(see “Brazilian bio-geographic sys-
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Altair Sales Barbosa

tems”). Therefore, Cerrado is a
bio-geographic system composed
by several closely interactive and
interdependent subsystems. Each
subsystem has a work history that
is reflected in their level of deg-
radation. These subsystems float
from a bright open gradient to
shaded gradients.

Subsystem of the forests. Itisa
forested area not to be confused
with either the Amazon rainforest
or with the Atlantic forest, since
they are sub-humid forests, with a

completely different evolutionary
history from the mentioned forests.
These forests can be found in the
Cerrado system due to the presence
of soil spots with high natural fer-
tility. They are the so-called lands
of cultivation. Precisely for this
reason they were the most coveted
ones since the beginning of the hu-
man occupation. The first large
farms and their crops were settled
in these areas, which today are also
home to the largest cities of the
Cerrado. The level of degradation
is huge in this arca: the preserved
part does not reach 2% of its orig-
inal area, taking into account not
the isolated plants, but communi-
ties and plant populations.

Nuclear area of the bio-geographic
system of the Cerrado

@ Nuclear area of the bio-geographic

system of the Cerrado

@ Scattered similar formations

@ Transitional formations

Subsystem of the fields. At the
other end of the gradient are fields
which occupy the plateaus. They
were intensively occupied for
grain production from the 1970s
onward. It was such an intense
occupation that this landscape
disappeared in terms of plant pop-
ulation, even including the con-
servation units located in areas
that were originally fields. These
units are very disfigured by in-
adequate management and the
invasion of exotic plants on the

periphery.

Subsystem of the cerradao. An-
other subsystem of the Cerrado
system is the cerraddo, vegetal
formation associated with very
special soils, such as the south-
western area of Goids, where there
is an association with Bauru sand-
stone soils. This is a much de-
graded area, considering the soil
characteristics that are prone to
erosion. Currently the cerradio
occupies only around 3% of the
original area.

Subsystem of the stricto sensu
Cerrado. Since it occupies oligo-
trophic soils that are arduously
cultivated, this subsystem of small
and twisted trees — predominate
throughout the landscape and from
which it got its name — was until
recently ignored by agriculture
and livestock. However, its high-
quality coal aroused the interest
of the greedy, who employed chain
clearcutting to deforest under very
dubious projects that approved by
the official environmental agen-
cies as “‘forest management proj-
ects.” Coal has been used with
increasing frequency in the steel




Brazilian bio-geographic systems

Physiographically, Brazil has seven major
environmental matrices, defined more ac-
curately as bio-geographic systems. They
involve a set of atmospheric, hydrospheric,
lithospheric and biospheric factors, closely
interconnected. Any change in one of these
factors causes change in the system as a
whole. The different facies of a system are
presented to us as interacting subsystems.

Amazon bio-geographic system, locat-
ed in the north and northwestern Brazil. It
covers the low plank shape plateaus, large
plains, subsectors with forested rounded
peaks and forested mountains of the Andes
ecastern slopes, up to 600 meters high. It is
the great matrix of the humid tropics, cov-
ered by the Amazon rainforest.

Roraima-Guianese bio-geographic sys-
tem, located as an enclave in the Amazon
bio-geographical system, on the border
among Roraima, Venezuela and the former
Guianas. It is the tropical wet matrix of the
gran sabana covered with grassland vegeta-
tion called the Rio Branco and Tu-
mucumaque fields.

Caatingas bio-geographic system, located
in depressions among highlands of the Bra-

zilian Northeast, with semi-arid climate and

intermittent and seasonal drainages. It is the
semi-arid tropics matrix, covered by caatinga
vegetation, which is a thin forest, popularly
called sertdes secos (dry hinterlands).

Atlantic tropical bio-geographical sys-
tem, located in the Atlantic tropical coast
of Brazil, from the shores of the Rio Grande
do Norte to the Tropic of Capricorn. At its
southern boundary, it extends itself inland
to areas of the western S3o Paulo and north-
ern Parand. It is the great landscape matrix
of the Atlantic Forest, with humid and su-
per humid climates.

Bio-geographic system of South Brazil-
ian Highlands, located in Atlantic subtrop-
ical plateau areas, covered by an old mantle
of pines. The climate is temperate.

Subtropical mixed grasslands system, sit-
uated in the southern half of the state of Rio
Grande do Sul and a large part of Uruguay.
It is known regionally as coxilhas or pampas,
with fields and subtropical gallery forests.

Bio-geographic system of Cerrado, lo-
cated in the central highlands of Brazil of
predominately sub-humid tropical climates
with two seasons, dry and rainy. It is the
major environmental matrix of the sub-

humid tropics, covered by a vegetal land-

scape that composes a mosaic of physiog-
nomic types, ranging from bright fields to
shaded and forested areas.

This physiographic model was modified
not for environmental reasons but for geo-
political or specifically politic ones as the
Pantanal of Mato Grosso, which is only a
subsystem of the Cerrado system, with no
characteristics of a specific biome. The Ro-
raima-Guyanese system, despite having a
vegetation of grasses, joined the Amazon
system. Similarly, the system of the South
Brazilian Highlands, which holds an old
mantle of pines and is located in the sub-
tropical highlands, is part of the Atlantic
tropical system.

For its geographical position and its
floristic, faunal and geo-morphological
character, among others, the bio-geo-
graphic system of Cerrado is the balance
point of these different systems, as it is
connected with all of them through hy-
drographic corridors. The central plateaus
of Brazil, covered by the Cerrado, con-
stitute the ridge of Brazil and also the
continent, since it distributes a significant
amount of water that supplies the main

continental watersheds.

industry. In addition, the new ag-
ricultural production technolo-
gies have increased possibilities
of the use of these areas. For this
reason, the preservation of this
ecosystem does not exceed 5% of
its original extension.

Subsystems of paths, riparian
environments and wetlands.
These other subsystems, with dif-
ferent types of facies, do not es-
cape from the common rule of
degradation. They are extreme-
ly important environments to the

ecology of the Cerrado as a

whole, since they work like a
nursery for fauna, including not
only fish, but also mammals, rep-
tiles and birds. Riparian environ-
ments have been suffering a ma-
jor process of erosion caused by
disorderly occupations and large
agricultural projects that take ad-
vantage of the moisture of the
wetlands and the easy deployment
of mechanical irrigation. The riv-
erbeds —very important environ-
ments for the maintenance of sur-
face water — have been undergo-
ing a process of slow death, due
to the decrease in the level of the

water sources. Despite every-
thing, this is still the best pre-
served environment throughout
the system, reaching the level of
16% of the original arcas.

The fauna of Cerrado

The understanding of the envi-
ronmental aspects of the Cerrado
requires an integrated analysis of
the elements of the fauna, flora,
the geographic space and how
they relate to other components.
It is believed that the vast Cer-
rado fauna biodiversity is linked

PolitiKa



cerrado

to the diversity of environments.
This correlation provides a
glimpse of the environment in its
entirety, making it easy to set ap-
propriate environmental policies
for the entire system.

The Cerrado system is strate-
gically located among the other
Brazilian systems, which facilitates
the floristic and faunal exchange.
Present at the centre of the coun-
try, its core area extends itself from
one end to the other of Mato Gros-
so do Sul to Piaui, in its major
axis. To the west, it is bordered by
the Amazon rainforest, to the east
and northeast by the vegetation of
the Caatinga, and bordered to the
south and southeast by the Atlan-
tic Forest. These connections fa-

voured the creation of important
migration corridors, both by land
and waterways.

About 935 species of birds in-
habit the whole Cerrado system,
distributed in different habitats.
298 species of mammals and 268
reptiles were listed. There is no
reliable data about fish species.

Fruit maturation and re-
growth of grasses, the main food
source of a large part of the fauna,
do not occur homogeneously in
all the areas of the Cerrado. Fruit-
ing occurs during the months of
November, December and Janu-
ary, a time that coincides with the
peak of the rainy season. After-
wards, the concentration of these
resources decreases, following the

end of the rainy season. Howev-
er, except for the months of May
and June, critical to the food sup-
ply, the other months that corre-
spond to the dry season offer some
resources, even in a smaller
amount, including flowers, roots,
resins and some fruit.

The mammals of the Cerrado
can be observed throughout the
year, especially those who live in
open areas. However, the highest
concentration of these species in
their dietary niches occurs from
September to January. This time
coincides with the re-growth of
grasses, which during the dry sca-
son usually suffers the action of
natural or anthropic sources of
fire. This also coincides with the
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fruit ripening season. In the same
period there is the flight of in-
sects, generating plentiful re-
sources for insectivorous mam-
mals and birds.

Many animals mate during
the months corresponding to the
dry season. This means they will
have cubs in the rainy season.
This dynamic of nature reveals
the close relationship between the
flora and fauna of Cerrado. Un-
fortunately, the list of animals
threatened with total extinction
1NCreases every year.

The lack of a serious environ-
mental policy has put the entire
natural heritage of this region at
risk, due to an intense process of
disorderly occupation. The devel-
opment policy applied in Brazil
— mainly in the Cerrado, consid-
ered the last great frontier for grain
production —has led many species
of fauna and flora, which are in-
terdependent, to extinction. Ma-
ny animals of the mega-fauna (gi-
ant fauna) are already extinct, in
slow and natural processes im-
posed by the evolution of nature.
Modern animals are being extin-
guished or close to extinction, in
a dynamic provided by human
action. Many of these species will
not reach their evolutionary cli-
max, since the speed of the deg-
radation process far surpasses the
natural phenomena.

Rivers that originate

in the Cerrado

The Cerrado, which since the
dawn of the Cenozoic period oc-
cupies the central part of South
America, is also called “cradle of
the waters” or “ridge” of the con-

tinent, as it distributes the waters
that supply the large South Amer-
ican river basins. There are three
major aquifers inside its area,
which are responsible for the for-
mation and supply of large con-
tinental rivers. The best known
is the Guarani aquifer, associated
with the Botucatu sandstone and
other older sandstone formations.
It is responsible for the waters
that feed the basin of the Parana
River, in addition to supplying
some formation rivers that flow
to the Amazon basin.

The other two are the Bam-
bui and Urucuia aquifers. The
first one is associated with the
geological formations of the
Bambui group, and the second
to the Urucuia sandstone forma-
tion, which in many places ap-
pears superimposed on the Bam-
bui formation. At certain points
the two aquifers meet each oth-
er, although there is a huge
chronological difference between
them. The Bambui and Urucuia
aquifers are responsible for form-
ing and supplying the rivers that
are part of the So Francisco ba-
sin and sub-basins of the Tocan-
tins and Araguaia, as well as ma-
ny others located in the area of
the Cerrado.

These three major aquifers,
stored in artesian water tables, are
intercalated in the central part of
the plateaus of the South Ameri-
can continent, forming lakes and
ponds, known as dguas emendadas,
which flow in all directions, ac-
cording to the geo-morphological
structure that characterizes each
space. This is the way the river
basins and sub-basins are defined
and delimited.

When replacing the original

vegetation cover by temporary

vegetation, human action
prevents rainwater from
seeping deep enough to
replenish the aquifers.

The water that provides the
huge supply to the Amazon Riv-
er through the right bank springs
from the highlands of central
South America. The vast major-
ity of the waters of the impressive
Parand Basin springs from the
depths of the sandstones of Meso-
zoic ages, flowing south on the
continent. From the top of the
Canastra Mountains, joining wa-
ter coming from the sandstone of
the Urucuia formation and water
retained in the Bambui limestone
galleries of Proterozoic age, the
water of the Sio Francisco river
flows towards the Northeast of
Brazil (see “The agony of the Sio
Francisco River”).

In addition to these impressive
river basins of continental dimen-
sions, there are also waters that
sprout in the Cerrado area and
generate independent watersheds
of great regional importance. Some
are so phenomenal that they form
unique accidents. This is the case
of the Parnaiba Basin, which orig-
inates in the Mangabeiras Plateau,
supplied with water coming from
the Urucuia sandstone, located in
the Jalapio Cerrado, in Tocantins
state. The Parnaiba River basin is
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much smaller than the others men-
tioned previously, but is associ-
ated with a large transportation of
sediments, which are spread over
a vast area of the northern coast
of Brazil. These sediments, relat-
ed to variations in tides and trade
winds, form dunes, lagoons, the
Maranhio and Piaui water tables,
extending themselves up to Jeri-
coacoara, in Ceard. When meet-
ing the Atlantic Ocean they form
the complex and impressive delta
of Parnaiba, which is among the
largest in the world.

Another important example
refers to the sub-basin of the
Gurguéia River, located in the
Cerrado of Piaui, responsible for
the irrigation of a vast area and
the formation of gushing wells,
whose water jets have so much

pressure that can reach several
meters high.

Thus, represented in the form
of'a complex web, the waters that
flow from the Cerrado are re-
sponsible for supplying and con-
figuring the major river basins of
South America.

These aquifers have been
formed over millions of years.
However, they have not been
recharged properly for some
time, in order to sustain the
springs. The aquifers recharge
occurs through their edges in
the flat areas, where rainwater
seeps and about 60% of it is ab-
sorbed by the root system of the
native vegetation, supplying the
water table at first, and then
slowly storing itselfin the deep-
est water tables.

The intense occupation of
plateaus resulted in the removal
of the vegetation cover, replaced
by temporary vegetation with
subsurface roots, thereby inhib-
iting rainwater from seeping deep
enough to replenish the aquifers.
Over time, the groundwater lev-
el decreases, causing at first the
migration of the springs, which
leave the higher plains for lower
ones, and the decline in the vol-
ume of water, until the complete
disappearance of the watercourse.
This is an irreversible process.

Human occupation

The scenario of the occupation
of the central areas of the South
American continent started

11,000 years ago (BP). The emer-
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Sustainability in the bio-geographical system of the Cerrado

gence in the Central Plateau of
Brazil of'a cultural complex that
archaeology calls the “Itaparica
tradition” greatly contributed to
this event. Around 10,000 years
BP, this tradition was already im-
plemented in an area of over 2
million square kilometres. It 1s
quite possible that it covered the
area of the central tablelands of
Brazil and their extensions. Due
to the processes it is associated
with, this occupation becomes a
reference point of fundamental
importance to understand the
cultural processes that character-
ize the dawn of human settle-
ment in the central areas of South
America. Around 9000 years BP,
or a little later, this culture lost
its basic characteristics, repre-
sented by the adoption of well-
crafted stone artefacts, and start-
ed to produce chips with few
finishing touches, marking a new
trend towards specialization.

Archaeological studies have
shown a close relationship between
the culture of the Itaparica tradi-
tion and the area of the Cerrado.
The level of this relationship is
evidenced not only by the paleo-
ecological management, but also
by food remains associated with
that culture found in archaeolog-
ical excavations, and also from the
specific spatial distribution of the
archaeological sites. Therefore, the
Cerrado system is a meeting point
among the Amazon region, the
Northeast and the South.

The highlands, covered by the
Cerrado, are cut by rivers of the
three major Brazilian basins (Am-
azon, Parani and Sio Francisco),
accompanied by gallery forests of
several dimensions. At the meet-

The contact of

the traditional
indigenous
populations of

the Cerrado with
white man from the
eighteenth century
onwards was
catastrophic, with
enslavement and
new diseases.

ing of the rivers of the three ba-
sins it was formed a greater extent
of forests, known as Mato Gros-
so of Goids. The arcas of forests
provide suitable soils for crops, to
be cultivated at the beginning of
the summer rains. The Cerrado
is very rich in hunting animals
and a large variety of fruits that
can complement agriculture at
the beginning of the rains, while
rivers provide plenty of fish at the
beginning of the dry season.
Long before the potter-hor-
ticulturalists, hunters and pre-
ceramic collectors had spread
throughout the territory, using
the resources according to their
needs and in accordance with
their technology. There is no
knowledge of when and how the
crops were implemented. Appar-
ently they were not implement-
ed in this area initially, since the
different technological traditions
studied so far belong to wider
horizons, and the oldest dates of
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settled horticulturists are found
outside the region. The Uru tra-
dition is an exception, so far on-
ly found in western Goids, but
which certainly spills into Mato
Grosso, but still not fully anal-
ysed. Crops could have come
through the migration of horti-
cultural groups or the accultur-
ation of hunters and collectors
previously settled in the region,
who could have received them
as neighbours. It is possible that
both phenomena have occurred.

It is no longer possible to sum-
marize the entire population
game in movements of set groups,
since the question remains: where
did they come from? Of course,
as in the other regions of the
world, farming systems devel-
oped by indigenous people such
as the ones from Central Brazil
are the end result of a long pro-
cess of experimentation, collec-
tion, cultivation and domestica-

tion, development and lending
of techniques, and an adjustment
of the society. Perhaps the tran-
sition from the hot and humid
period of altithermal 7000 years
BP to a drier and milder period
was the time of this change. The
fact is that for the central region
of Brazil the entire process is still
completely unknown. After the
ancient hunters are suddenly dis-
covered, established at the time
of the pottery-horticulturist
groups, at a time when the en-
vironment was supposedly the
same as the present one.

The different traditions (ce-
ramics) of horticulturists explore
different environments and cul-
tures. The Una tradition colo-
nizes hidden valleys, usually not
very fertile, with Cerrado pre-
dominance, using shelters and
natural caves as housing, and as
economy system a strong asso-
ciation of crops, predominately

The Cerrado is

one of the oldest
environmental
matrices of the
recent history of

the planet. It has
already reached its
evolutionary climax.
Once degraded,

it will never be

recovered.

corn, with hunting and gather-
ing. It is believed that the popu-
lation was distributed in small
societies, more capable of explore
the diverse resources. Regard-
ing their settlement locations,
they could reach the nearby riv-
er, the small gallery forest, the
Cerrado, and often the fields at
the top of the plateau. This en-
vironment was not disputed by
the groups that built their vil-
lages in open areas.

The first known villagers are
from the Aratu / Sapucai tradi-
tion. Their domain areas are the
low foothills of south-central and
eastern Goids mountains, espe-
cially the fertile and more for-
ested areas of the former Mato
Grosso of Goids, where they could
implement an economy more
heavily dependent upon farming,
but probably not abandoning the
fruits of the Cerrado, hunting and
fishing. Their population was
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large. No other group managed
to infiltrate in their territory.
Their populous villages could re-
main for a long time in the same
place, and they could move to a
nearby area whenever they
wished, since the land was fertile
and was under their rule. The
cultivation system, based on tu-
bercles and probably on corn, al-
so managed to resist the advanc-
es of the cassava groups from the
Uru and Tupi-Guarani traditions.

The Uru tradition comes lat-
er and dominates the mid-west-
ern state of Goids. Moving for-
ward along the rivers, they oc-
cupy the lower ground, probably
of little use to the villagers who
had settled themselves earlier,
but important to them because
of transportation needs, and
mainly for fishing. Thus it was
created a very stable border be-
tween the two groups, maybe
not always peaceful, where ap-
parently the Aratu tradition was
more receptive, accepting select-
ed technological elements, not
including cassava and its trans-
formation process, which was
only accepted in restricted areas.

The Tupi-Guarani tradition
seems to be the most recent of
villager populations. This group
considerably dominated the val-
ley of the Parnaiba, from where
it moved towards the affluent
rivers, camping in shelters pre-
viously inhabited by the Uru tra-
dition. It also owned scattered
villages in the Alto Araguaia ba-
sin, apparently with little auton-
omy, coexisting sometimes in
the same village with horticul-
turists groups from other tradi-
tions. The Tupi-Guarani villag-

es in the Tocantins basin were
even more scattered and recent,
as if they really were — as one
mightimagine — people who ar-
rived in the colonial period.
Thereby they would have faced
not only the other indigenous
villagers settled earlier, but also
the white colonizers that would
have brought the indians.
Perhaps with the exception of
the Tupi-Guarani, the represen-
tatives of other traditions lived in
the territory for centuries with no
significant movement, as if the

land belonged to them. There
were between seventy and one
hundred generations of horticul-
turists without major changes,
other than the new adaptations of
frontiers, where older populations
accepted new technologies.

And so they lived until the
day that a very different kind of
man burst into the area in large
armed groups. These men were
not interested in planting, har-
vesting, hunting or building vil-
lages between the Cerrado and
the woods, or on the edge of the
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pond or the river. They wanted
nothing more than to take peo-
ple, precious stones and gold.
Take them far away. These were
the first years of the eighteenth
century.

It was chaos. Fields were pil-
laged, villages were destroyed,
women were raped, and culti-
vated land was invaded. People
died of unknown diseases. War
was the solution dictated by de-
spair; defeat, settlement, demor-
alization, extinction or escape
was the consequence.

Ideas for the history of
the generations that
followed the indians

Ofall the great Brazilian bio-geo-
graphic systems, the Cerrado is
the one which has undergone more
change in recent years. Not only
changes in production techniques,
but other deeper ones. They are
affecting the very life system of
people, disrupting their cultural
values and often causing a void,
lacking something new to fill the
space left by the elements that have
been or are being decomposed.
The former urban centres, al-
most all of them originated around
mining activities, especially those
from the early eighteenth century,
find themselves suddenly trans-
formed by regional centres for in-
novation and agencies of “radical
change” with their systems and
numerous services, almost all of
which are directed to agribusiness
and with short-sighted concerns.
The creation of Goiania and
later of Brasilia, in parallel with
the development of the road sys-
tem and the agricultural modern-

ization process, has contributed to
a certain radicalization in the
changes of the previously struc-
tured factors, breaking their more
traditional features into pieces. Due
to the isolation of certain areas,
some old models of human-envi-
ronment interaction persist to the
present day, as certain enclaves of
western Bahia, south of Piaui and
Maranhio, in many spots of the
Parand area and the right bank of
the Tocantins river. With the im-
plementation of this new state and
the construction of its capital, Pal-
mas, a new “wave” of significant
changes has already begun, bring-
ing its predatory consequences.

Until recently, the areas of the
Cerrado bio-geographical system
were not highly valued or sought
after for the implementation of
large agro-pastoral activities. The
parts more intensely occupied
were restricted to subsystems of
forests, i.c. forested areas within
the system and are always associ-
ated with good naturally fertile
soils. Therefore these areas were
the first ones to suffer the impact
of a stronger degradation. On the
same level, but to a lesser degree,
we can mention the areas that
compose the Cerradio subsystem
and the gallery forests.

The other areas which com-
pose the major surfaces of the sys-
tem, such as the subsystem of the
Cerrado stricto sensu, the fields, the
riverbed and wetland environ-
ments, due to the characteristics
of their soils that did not facilitate
an immediate intensive occupa-
tion. For this reason they were not
wanted for intensive agro-pastoral
activities. They were occupied by
the extensive breeding, which was

supported by a native pasture, the
food content of which subject to
seasonality. The use of limestone
to correct soil acidity, the intro-
duction of the plow and mechan-
ical deforestation systems, and al-
so the easy implementation of ir-
rigation systems transformed these
areas — previously unsuitable for
agricultural activities — into pro-
ductive land. In parallel, the re-
placement of native pastures by
foreign species radically modified
the pastoral scenario.

This new model of occupation
caused visible impacts on the en-
vironment, which can be charac-
terized as follows:

* Genetic impoverishment;

* Impoverishment of
ecosystems;

* Destruction of natural
vegetation;

* Spread of exotic plants;
* Extinction of native fauna;

* Reduction and pollution of
water sources;

» Compaction and erosion
of the soil;

¢ Chemical contamination of
waters and biota;

* Proliferation of unknown
diseases.

Acting together, these fac-
tors generate countless others,
which, in turn, act as agents to
attract population and signifi-
cantly modify the environment.
The energy demand is an ex-
ample, requiring the formation
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of large reservoirs and power
plants, creating numerous direct
and indirect working fronts,
which cause social and natural
far-reaching entropies.

Thus, at the beginning of the
21* century the fate of the Cer-
rado is a big question. It is not
possible to know if the next de-
cades will bring its ruin or sal-
vation. Although there are large
gaps in our knowledge, we have
enough information to prevent
an irreversible degradation.

Aslong as the desire to exploit
the Cerrado has foreign roots, the
possibility of a rational develop-
ment program will be zero.

It is also important to note
that the Cerrado is one of the
oldest environmental matrices of
the recent history of the planet.
It began in the Cenozoic period.
This means that this environ-
ment has already reached its evo-
lutionary climax. Once degrad-
ed, it will never recover the full-
ness of its biodiversity. Most of
the Cerrado plants have a slow
development. Some take centu-
ries to achieve plenitude, which
makes it almost impossible to
perform a vegetal restoration
plan. In addition, these plants are
subject to a kind of oligotrophic
soil with specific water balance,
which is hard to find in equilib-
rium today in the Cerrado.

The environmental degrada-
tion is not measured only by the
occurrence of one or another
plant. We must consider both
plant and animal communities,
including pollinating insects, wa-
ter etc. Today, none of these ex-
ists in the Cerrado in a continu-
ous basis. There are only frag-

Dysfunctional
communities cannot
find stable jobs in
the urban centres
and are exposed

to increasingly
degrading social
trajectories.

ments representing a small part
of the total area.

A new territorial matrix was
implanted in the bio-geograph-
ical system of Cerrado from 1970
onwards, with roots and preda-
tory consequences. It was a mat-
ter of time for the environmen-
tal problems to appear and get
worse. The current issue of the
disappearance of small water-
courses, suppliers of the largest
ones, is just the tip of an iceberg
that tends to become increas-
ingly evident.

Cerrado i1s included in the
Brazilian political planning as a
region of expansion of the agri-
cultural frontier, driven by pred-
atory practices, which causes an
appalling scene. The total re-
moval of the vegetation cover
will decisively affect the recharge
of the currently low aquifers, and
their reserves will reach a criti-
cal level, since rainwater that
manages to penetrate the soil will
be absorbed immediately due to
the arid condition of these soils
due to the heat. For the same

reasons, the little moisture re-
tained evaporates quickly. At
first, there will be attempts to
overcome the problems arising
from this situation, with the con-
struction of dams, in contour-
lines and small reservoirs to re-
tain rainwater. However, the en-
vironments resulting from this
process have a benthic character,
which causes claylization and the
subsequent sealing of the bottom
of the wells. Associated with the
intense heat, it will be futile,
swallowed up by evaporation.
There are many cases of ille-
gal occupations (grilagem) of land
in the bio-geographical system
of the Cerrado, causing a phe-
nomenon called deterritorializa-
tion, which brings to the current
reality the category of the “-less”
people (landless, homeless, job-
less, undocumented, etc.). This
phenomenon accentuates the
teeling and the alienation of the
population. Banned from their
lands by powerful people by the
purchase and falsification of land
titles, the settlers, who had lived
for generations on non-legalized
ground, seek shelter in urban cen-
tres or at service stations deployed
along the road systems, which
have experienced sudden growth.
In these places, landless people
also turn into homeless ones.
In the urban centres, this so-
cial category occupies the pe-
ripheries, the floodplains, hill-
slopes, etc. Families build their
lives and their space in these plac-
es, characterized by social and
environmental disorder. They
live their lives in this way, until
one of the natural cycles causes,
for example, a heavy rainfall.
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The agony of the
Sao Francisco River

The headwater of the Sdo Francisco River is located in the
Canastra Mountains of the Cerrado of Minas Gerais. The ri-
ver flows for more than 3,000 kilometres to its mouth. Along
the way, it increases the water volume mainly with the sup-
pliers of the left bank, which form the sub-basins of the Pa-
racatu, Urucuia, Carinhanha, Corrente and Grande rivers.
All these rivers and their smaller suppliers are dying by the
hour. Some of them have already disappeared forever.

This is because the two major aquifers that give birth to
the Sio Francisco River and supply it along its route are
drying out. In order to understand this situation, it is neces-
sary to travel back in time. At least 45 million years ago the
Cerrado acquired its current features, a vegetation that owns
a complex root system and, therefore, began to hold the
rainwater that fell mainly on the plains of northwestern Mi-
nas, western Bahia, Federal District, northeastern Goias and
part of Tocantins. These waters are initially stored in the

decomposed rocks that form the water table; then, due to

their abundance, they are infiltrated in the cracks of the sub-
soil rocks and settle in the deep water tables, which form the
Bambui aquifer, from the Proterozoic age, and the Urucuia
aquifer, from the Mesozoic age.

When the aquifers retained enough water, it began to
shed in the form of springs, especially on the foreheads of’
the mountains, and in the shape of small lakes in the flatter
areas, forming the riverbeds. Over time, the waters, as mi-
raculous tears, began to drain towards east, supplying the
gutter of its main conductor, the Sio Francisco River. Thus
they formed landscapes, probably wonderful ones. Ponds
and swamps were generated, where the fish population grew,
species that were once abundant, not only in the Sio Fran-
cisco River, but in all its tributaries.

The tributaries of the left bank are the main respon-
sible for the perpetuation of the Sio Francisco River, for
its oxygenation and, ultimately, for its headwater and exis-
tence. The water stored in this large geographical area is
extended from the Canastra Mountain, to the south, to
the Mangabeiras Plateau, to the north, and is limited to
the west by the Espigdo Mestre (Master Spike), separating
Goias and Tocantins on one side, and Minas and Bahia
on the other. These rivers are perennial throughout the

year. Until about thirty years ago their volume was at le-



ast five times greater than the cur-
rent one.

Since 1970 the areas of the pla-
teaus, where are the springs and
average courses of these rivers are
found, have been undergoing a ma-
jor transformation, with the remo-
val of the natural vegetation cover
for the production of grains and
other exotic plants. This has pre-
vented the normal recharge of aqui-
fers, contributing to the disappea-
rance of many small tributaries and
the drastic reduction in the volume
of the largest courses.

Most of the tributaries of the
right bank of the Sio Francisco
River are formed by temporary ri-
vers, which tend to disappear in
the dry season, as they do not ori-
ginate from aquifers. They depend
on the water stored in the thin wa-
ter table, which rests on nonporous
rocks that compose the Sio Fran-
cisco craton. As the water table de-
pends on rain water and vegetation,
deforestation associated with a pe-
riod of prolonged drought affects
it completely. The most important
river on the right bank - the Velhas
River - is not temporary, since it
comes from the Bambui aquifer.

The removal of the natural vege-
tation cover of the Cerrado has in-
fluenced the life of the S3o Francisco
itself, since it depends on extremely
complex and interdependent ecolo-
gical factors. Therefore, the disappe-
arance ofits hydrographic suppliers is
happening at a very fast pace.

Tremendous floods will occa-
sionally occur, caused cyclically by
natural phenomena such as E1 Nifio
and La Nifia, but that does not me-
an the river will have revived. They
are ephemeral phenomena, caused
by floods resulting from downpours
moving through the old ways of

the water.

What happened to the vegeta-
tion is also happening with the ani-
mals, including the pollinating in-
sects, which are in a severe process
of extinction. And the aquatic fauna
of the Sao Francisco, which used to
be abundant, with various species of
fish that satisfied the hunger of co-
astal communities and kept dynamic
trades, is already severely damaged.

The whole hydrographic system
of the basin will be drastically affec-
ted when the current project for the
transposition of the S3o Francisco
River is completed. The finalization
is scheduled for 2017, supplying two
large adductor axes and other smal-
ler axes, in line with the overall ope-
ration of the sucking pumps installed
in Cabrob¢ and Itaparica. The dy-
namics of the great river and its en-
tire basin, formed by senile rivers
which have already reached a state
of equilibrium, will also be drama-
tically affected.

The consequences of the trans-
position will be harmful. In short,
it will lead to the death most of the
tributaries of the Sio Francisco, in-
cluding the river itself. With the
changed dynamics, the transporta-
tion of sandy sediments will incre-
ase alarmingly, creating, among other
consequences, the silting, since most
of its tributaries flow through the
areas of the Urucuia formation, the
main characteristic of which is loo-
se sandstone.

In the model it has been presen-
ted, the transposition will also in-
crease the speed of the rivers in their
main channel. This will cause in all
the tributaries the phenomenon cal-
led “suction of the aquifers”, mea-
ning that they will be aspirated in a
greater speed to supply the rivers
which are now faster since their hi-
gher courses, transforming them in-

to intermittent water streams.

19

When rain falls on the hills, the soil becomes sat-
urated and the water accumulated in the water
table can be stored in a non-porous rock of the
substrate, forming an aquiclude that bursts with
great energy, dragging everything that lies in its
path. When the increase in rainfall fills the rivers,
they overflow and take back their loodplains, now
occupied by shacks. The consequences are destruc-
tion, death, diseases and the source of a social sit-
uation even more perverse.

In urban centres, the dysfunctional communi-
ties cannot find stable jobs to grant them better
future prospects. Lost and needy, immersed in a
strange environment, they are easy prey to mis-
leading advertising, the stimulator of consumer-
ism. They also become hostages of a music indus-
try that imposes songs that accentuate the situa-
tion of depression and alienation. Unable to enjoy
the advertised goods, many of them start living
in an existence with no rationality. They dive in-
to the neurosis of escapism through hallucinogens
or try to obtain goods by means that the organized
society classifies as illegal acts. The breakdown of
the family, child prostitution and the dispassion
for life are some of the consequences dictated by
this despair. =

Complementary reading
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AB’SABER, Aziz Nacib. “A organizacio natural das paisagens
inter e subtropicais brasileiras”. In: III Simpésio sobre o Cer-
rado. S3o Paulo: Edusp / E. Bliicher, 1971, p. 1-14.

GOMES, Horieste. Geografia socioecondmica de Goids. Goidnia:
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The relationship between the Brazilian State and the Amazon has been
caught up in 3 web of serious mistakes for decades. Abstract ideas about
progress and development at any cost, treatment of local populations as
backward and incapable, and thinking that the exuberant local nature is
an inexhaustible source of resources are among such mistakes. This has
led to the multiplication of enclaves to export raw materials or energy,
which only feeds social chaos and environmental destruction. This
colonial-type relationship must give way to a regional development
project, redesigned and supported by different grounds.

Between 1967 and 1973, the so-
called “Brazilian miracle” oc-
curred. During this period, GDP
growth rose from 4.2% to 14% per
year, and inflation fell back from
25.5% to 15.6% per year, which
Was an economic success, since in
the previous decade it had reached
much higher levels (Veloso, Vil-
lela and Giambiagi, 2008).

By virtue of these and other
thoroughly-disseminated eco-
nomic data and the new ideol-
ogy of development, the fact that
the regional model reproduced
a “dualist” version of Brazil went
unnoticed: it created both wealth
and poverty, recreating a poor
Amazon at one end of the social
structure and a rich and flourish-
ing Amazon at the highest social
strata and business groups. At
that time, influenced by the ide-
ology of progress, the impact of
actions developed by the techno-
bureaucracy and the government

discourse distorted the nexus of
perception and understanding
between government and soci-
ety. The “maximum possible
consciousness” (Lucien Gold-
mann, 1972) that civil society
realized from the existing public
policies was a utopian promise
of development.

The intelligentsia always re-
sented the “backwardness” of the
Amazon, compared with the rest
of Brazil: the caboclo and indige-
nous origin of most of the popu-
lation, the life in the woods or in
cities surrounded by woods, in a
locus distant from modern Brazil.
The resentment was such that an-
nouncement of progress sounded
like a release from prejudice, ill-
nesses and poverty. The local in-
telligentsia did not assume a crit-
ical role unsuccesstully decoding
the government’s political message.
Thus, they did not realize the re-
production of the “dualistic” mod-

el that governments of the time
(and subsequent years) would im-
plement in the region.

Criticism of the dualistic reason, a
classic study by Francisco de
Oliveira (1972), would be released
at the end of the “miracle” period,
referring to Brazil seen as a whole.
But the process could be extend-
ed to describe the country’s rela-
tionship with its regions and social
strata. That study contradicted the
traditional analysis of difficult Bra-
zilian development, which showed
the regional or social poverty as a
result of the absence of structural
conditions (in the structuralist ver-
sion) or the difticulty in transform-
ing the industry into the key sec-
tor of the economy (in the view
of Cepal). There was also a version
from the theorists of dependence,
for whom the underdevelopment
depended on multiple conditions:
structural difficulties, articulation
in markets controlled by large eco-
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nomic corporations, technological
dependence, transfers from inter-
national capitals and their connec-
tions with national capitals of the
peripheral countries.

None of these theoretical lines
analysed in depth the “perpetual
motion” represented by the Bra-
zilian public policies that, aiming
at development, progress and
modernization, engendered poli-
cies that favoured social classes and
groups who held the capital, thus
reproducing the dual situation of
society (poor/backward versus
rich/modern).

Francisco de Oliveira shows
that the poor sector is a result of
the structure proposed by govern-
ments to create a modern and rich
sector. It became a classic for dem-
onstrating how the Brazilian pub-
lic policies subsidize “modern”
and rich sectors, and how they
take possession of the energy and
labour of the poor and “backward”
sectors of society. The mechanisms
of appropriation of the surplus gen-
erated in certain poor, “backward”
and “non-entrepreneurial” regions
and populations generate the ac-
cumulation of capital held by the
rich and “modern” social strata
and regions of the country. This
is not a perverse characteristic of
governments and business elites
of Brazil, but an intrinsic mecha-
nism of the nature of capitalism.
This system 1s cruel when there is
no organized civil society playing
an active role in public life, in or-
der to overcome the effects of such
selective policies.

This was precisely the mech-
anism which public policies be-
gan to deploy in the Amazon since
1966: entreprencurs, farmers,

miners and loggers received sub-
sidies and other privileges grant-
ed by the State, taking possession
of a collective asset, the nature of
the region. With the mobiliza-
tion of these resources, they cre-
ated the “modern” sector, and at
the same time perpetuated the
“backwardness” and the poverty
of the local populations, consid-
ered incapable of having an “en-
treprencurial spirit”.

Between 1966 and 1985 the
central government implemented
a dynamic and rich industry, a
commodity producer. In the ear-
ly years, the “poor” sector was
encouraged to act as workforce for
the “modern” sector. Then mi-
grants came hoping for better pros-
pects came on their own. The Am-
azon became a border of peasant-
ry, with a large migration of
landless workers from the North-
east region and small landowners
from the South: they were the
poor classes redoing the “back-
ward” Amazon. At the same time,
the federal government imple-
mented the “modern” sector (pow-
er plants, ports, airports, roads,
towns etc.), seeing the region as a
border for expansion of capital.
Businessmen from other regions
were attracted by several factors:
profitability expectations, incen-
tives from governments, cheap
land, legislation friendly to large
enterprises, and scarce environ-
mental inspection. The simple ex-
ploitation of the rich forest cover
made viable the business projects.

There, legally or illegally, they
devoted themselves to unsustain-
able activities: exploitation and
export of wood; cattle ranching;
mineral exploration; or deploy-

The region continues
to attract poor and
vulnerable groups,

banned from their original

regions, maintaining
population growth at
very high levels.

ment of basic steelmaking pro-
cesses. This business layer and its
associated services stimulated the
“modern” Amazon.

This model of public develop-
mental policies remains in force
in the region with the same for-
mat until today. It hinders the en-
vironmental and social sustain-
ability, and reproduces poverty,
concentrating income in a single
pole of society.

This type of policy discrimi-
nates the poor and “backward”
strata, prevalent in the local soci-
ety. First of all because public pol-
icies incessantly reproduce the du-
al model, and also because this
region attracts poor and vulner-
able groups, arriving as migrants,
banned from their original regions
and stimulated by the ideological
discourse of successive govern-
ments, who talk about progress,
development and opportunities
for a better life.

Between 1975 and 1994, years
of crisis, the population growth
of the states from the North Re-
gion (which includes the seven
tully Amazonian states: Amapa,
Acre, Amazonas, Pard, Roraima,
Rondénia and Tocantins) was the
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fastest of the country: the local
population was multiplied by five,
from just 2.5 million in 1960 to
almost 16 million in 2010. In states
such as Rondédnia, the average an-
nual growth reached 16% per year
in the 1970s and almost 8% in the
next decade, much higher than
the average percentages recorded
in the country. In the first decade
of the XXI century new migra-
tory fronts were still coming to
the region, keeping the popula-
tion growth at very high levels.

Threats to the
environmental

and social sustainability

The decision of developing the
Amazon through the production
of commodities brought serious
risks to the environmental, eco-
nomic and social sustainability of
the region and the country itself.

a) The impact of livestock

and vegetal commodities
The increased populations, settled
within the region or in cities, be-
gan to put great pressure on natu-
ral resources. However, the most
serious environmental impact in
the region came from the destruc-
tive character of the extensive cat-
tle farming, of logging (which pre-
cedes the preparation of pastures
or is disconnected from it) and of
the vegetal commodities. Cur-
rently Brazil has about 200 mil-
lion hectares of pastures, 70 mil-
lion of them in the Amazon. Most
part of these pastures is imple-
mented in areas originally covered
by forests, although the region has
abundant natural pastures in solid
ground and in lowland soils, where

livestock farming was practiced in
the past. They are around 70 mil-
lion head of cattle reared on ex-
tensive production, with only one
animal per hectare (Meirelles Fil-
ho, 2014), while in other regions
it is possible to accommodate three
to six animals per hectare of pas-
ture, when it is fertilized and pas-
ture rotation is applied.

The more intelligent and pro-
ductive use of prepared pastures
and the recovery of pastures aban-
doned for degradation would
avoid further deforestation'.
However, due to the low price
of land and associated reduction
of taxes, farmers of the region do
not consider the possibility of
raising the quantity of animals,
which would demand the treat-
ment of pasture. They abandon
it as soon as it becomes unpro-
ductive. Due to the well-known
fragility of the Amazonian eco-
systems, it occurs in a few years,
especially for the loss of the for-
est cover that enriched and pro-
tected the poor soils, which wear
out when exposed to the sun dur-
ing the Amazon “summer” (pe-
riod of drought) and have their
nutrients removed by the heavy
rains of the “winter.” It is esti-
mated that around 25% of defor-
ested lands are abandoned and/
or degraded (Presidency of the
Republic/Civil Household, n.d.).

The myth of the regenerative
capacity of the Amazon rainforest
fell apart a few years ago, regard-
less of any study, with the simple
observation that the pastures set-
tled in the 1970s and 1980s were
already degraded.

In 2013 around 762,979 square
kilometres of forest had been de-

forested — it is equivalent to
18.85% of the original forest®.
The felling of native trees in the
region continues. Imazon (2009),
an institute of environmental
studies located in Par3, identified
2,226 active logging companies.
They extracted 14 million cubic
meters of roundwood, which
means that about 3.5 million trees
were cut. The activity generated
204,000 direct and indirect jobs,
with approximate revenue of
nearly R$5 billion.

Between 2011 and 2012, at
least 78% of the logging in the
state of Pard was illegal, with most
part of the wood exported to Eu-
rope and the United States (Ima-
zon, 2012-2013). The main cul-
prits for deforestation are cattle
farming, logging, charcoal pro-
duction for mining companies
and steelmakers and the vegetable
commodities — exactly the sec-
tors considered “developed” and
“modern” in the region.

According to Inpe/Prodes,
between 2001 and 2002, when
deforestation was already forbid-
den, 25,500 square kilometres
were deforested. Between 2004
and 2012 deforestation was rath-
er low, around 4,700 square ki-
lometres per year, which shows
a considerable effort from the
federal government. Even so, it
1s a significant and unjustifiable
number, now mainly caused by
the expansion of vegetal com-
modities (soy, palm, dendé and
others). From 2012 on defores-
tation rebounded: the region lost
5,891 square kilometres in 2013,
5,012 square kilometres in 2014
and 5,831 square kilometres in

2015 (Inpe, 2015).
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Violeta Refkalefsky Loureiro

The forest emanates dense
layers of steam and humidity -
without which, entire regions
of Brazil would be desert. It

is not enough to achieve zero
deforestation. Deforested areas
must be reforested.

At the time of the Amazon
“summer”’, the forest emanates
dense layers of steam and humid-
ity, transterring water to the at-
mosphere. These moisture-laden
air layers move in large volumes
to many areas of the continent —
through the so-called “flying riv-
ers” —some of them as far away
as to the East and the South, caus-
ing heavy rains. Without the for-
est, these other Brazilian regions
would be deserts. This link be-
tween the Amazon and the rest
of Brazil shows that it is not
enough to achieve zero defores-
tation. The deforested areas must
be reforested (Nobre, A.D., Sala-
ti, E. et alii, 2014:14).

Since the 1990s the production
of vegetal commodities had been
growing in the Cerrado, in the
Midwest, towards the lands of the
Amazon biome, initially in areas

already deforested, and then mov-
ing towards forested areas. In 2006,
as a result of pressure from inter-
national and national entities and
the Brazilian government itself,
representatives of large producers,
processing industries and soy ex-
porters signed an environmental
agreement (called “soy morato-
rium”) and undertook neither to
acquire nor to export soy produced
in the Amazon. The agreement
has been renewed and since then
the soy cultivation has not signif-
icantly expanded in the Amazon
biome. However, it continues to
be expanded in the Cerrado bi-
ome, which is not encompassed
in the agreement and where 63%
of Brazilian soybeans are produced
(Embrapa, 2013).

This form of destructive ex-
ploitation of natural life to which
are submitted the Amazon and
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Cerrado, and which exposes fu-
ture generations to the risk ofliv-
ing in poor conditions, is held
under support of the federal gov-
ernment, which despises the en-
vironmental risk. The major re-
gional investment bank - Banco
da Amazonia - directs most of its
resources to finance agribusiness
monoculture in a mega-biodiverse
region, which cannot withstand
the homogeneity demanded by
the market. The expansion of
these commodities benefits a small
number of sectors of the Brazil-
1an society.

b) The mineral commodity
enclaves

The irrationality of the econom-
ic model forged by the Brazilian
government for the Amazon has
a second branch: mineral com-
modities. In 1979, the Rio do
Norte Mining Company (owned
by Alcoa and Vale), which cur-
rently exports 6 million tons of
bauxite per year, performed the
first shipment of bauxite for Alcan
in Canada, beginning what has
been called “modern” steel indus-
try. There began the intensive
mining and steel industry cycle,
based on production and export
of semi-finished products. In 1985
the then President José Sarney vis-
ited the company. The Batata Lake,
one of the great and beautiful lakes
bordering the Amazon River,
showed a reddish and almost sol-
id surface due to the tailings (cor-
responding to 1/3 of the extract-
ed material) deposited on it by the
mining company in just six years
of operation. The shocking im-
ages of an almost Martian land-
scape were widely disseminated

in Brazil and worldwide. To com-
plete the bleak picture, bauxite
was heated in furnaces operated
with charcoal extracted from the
dense forest of the banks of the
Amazon and Trombetas rivers, the
latter one of the most beautiful
rivers in the area, populated by
turtles that nest on the local beach-
es. Currently the mining disposes
annually 5 million tons of solid
waste in dams, built after the in-
tervention of the federal govern-
ment in the project. This is the
mining and steelmaking model
deployed in the Amazon, current-
ly with some not very substantial
changes (Pinto, 2015).

In addition to the over-exploi-
tation of mineral resources, which
creates huge craters where mos-
quitoes proliferate and that become
hazardous waste basins, there is
also another harmful aspect. This
type of project works as an enclave
and does not internalize benefits
in the region. Semi-finished prod-
ucts and materials in natura are im-
mediately sent abroad, where they
are transformed into finished in-
dustrial products, generating jobs,
income, taxes and social benefits
outside Brazil.

Pari, the largest producer of
primary minerals in the Amazon,
contributed in 2013 with 36.8%
of the trade balance of the min-
eral sector, accounting for 72% of
exports of copper and 29.3% of
iron ore, besides aluminium, alu-
mina, bauxite, kaolin, manganese,
limestone, gold and other miner-
als in smaller percentages (Ibram,
2013). In 2015, despite the Brazil-
1an economy already in recession,
Pard was the third state in terms
of trade surplus, reaching 9.3 bil-

lion dollars in exports, mainly of
iron, copper and alumina. Only
Minas Gerais (13.2 billion dollars)
and Mato Grosso (11.7 billion),
also major producers of commod-
ities, got better results.

Among the main products of
Para export basket, ranked by in-
come in dollars, are brute iron ore,
copper ore, calcined alumina, al-
uminium, ferronickel, bauxite,
kaolin, pig iron, manganese, alu-
minium hydroxide, tin ore, live
cattle, soy, timber, beef, black pep-
per (Fapespa, 2015: 10). The anal-
ysis of this agenda demonstrates
the predominance of commodities
of the so-called “modern sector”
of the Amazon. It is amazing to
note the importance of the export
of live cattle and timber, products
which demand no processing.

C) Energy, the most recent
commodity

Since the 1980s, the Brazilian gov-
ernment chose the Amazon as a
source of resource exploitation, in
view of the balance of trade. Two
basic activities have been encour-
aged, the first one requiring the
latter: (a) the exploitation of min-
erals (the region is the largest and
most diverse mineral province of
the planet) and (b) the production
of electricity for the regional min-
ing and steelmaking industries, as
well as to supply power for the rest
of the country.

Since that decision, the Ama-
zon is no longer a reason in itself
to be converted into deployable
resource for the country; its wa-
tershed and its nature in general
left the pages of geography books
and the human landscape so as to
become but raw material, with
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prices quoted in national and in-
ternational stock exchanges.

The production of electricity
in the region was advocated for
the first time in 1987, in the 2010
Energy Plan, later re-presented as
2015 Energy Plan, with no sig-
nificant changes (Ministry of
Mines and Energy / Eletrobras).
The plan was supported by a basic
principle, the preferential option
for hydroelectric power, and by
an assumption, the need to gener-
ate energy in the Amazon to de-
velop the country. For this reason
the federal government planned
to implement 79 large hydroelec-
tric plants on the mighty Amazo-
nian rivers, in order to generate
enough power for mining and steel
companies settled or planned in
the region and ensure the energy
supply to the South-Central re-
gion. There were no execution
deadlines set, but some plants have
already been built and six of them
are under construction or being
finalized. If all of them are built,
they will flood about 10 million
hectares, or 2% of the region, in
forested areas.

The construction of hydroelec-
tric plants in the Amazon causes
problems of different orders. Tu-
curui (with 11 million MW, the
fourth largest in the world) is a
paradigmatic case, but Balbina
(AM) and others presented a sim-
ilar range of problems. From the
energy generated by Tucurui, 1/3
goes to mining companies and re-
gional steelmakers, with subsidized
price, 1/3 is distributed specially
for the Central-South region, more
developed, and 1/3 stays in the
area, where consumers are penal-

ized by high prices, established to

cover subsidies to mining compa-
nies and offset the additional costs
to the operation of power plants
in the South and Southeast regions,
activated in periods of drought in
those areas. The system is unfair,
absurd and paradoxical. In these
periods of higher tariffs, the res-
ervoirs in the region reach their
maximum water level, since the
dry season in the South and South-
east coincides with the Amazon
“winter”, the period of greatest
rainfall. To complete the range of’
financial problems, the original
cost of the plant construction was
multiplied by four, not including
the additional works (which were
made over the following years)
and the floodgates.

As Amazonian rivers flow in-
to the plains, in order to dam
enough water to produce the en-
ergy amount planned for Tucurui,
it was necessary to form a lake
with 2,850 km?, which drowned
a huge area of biodiverse forest
and caused the death of hundreds
of thousands of animals. This was
not the only environmental im-
pact: with the river damming, nu-
merous aquatic species that lived
upstream and downstream of the
dam disappeared; since the trees
were not previously removed be-
fore the filling of the lake, the
country lost millions of cubic me-
ters of precious wood, because the
flooded area was originally cov-
ered by a high, rich and dense for-
est; the drowning and rotting of
the submerged trees caused a
plague of hematophagous flies and
a strong gas emission. After that,
there was a plague of malaria,
which seriously affected a great
part of the population of Tucurui

The idea that traditional
populations are backward,
primitive, bearers of a poor
culture and an obstacle
to development must be

overcome.

and ten neighbouring municipal-
ities (Couto, 2004). Residents of
areas around the dam had to aban-
don their land, since the quantity
of mosquitoes and flies made hu-
man permanence impossible in
the area. This situation lasted for
several years (INPA / CVI/ UE-
Pa / MPEG et al, 1990).

The Tocantins is one of the
mightiest rivers in the region, and
its damming was a serious eco-
nomic and social problem, pre-
venting the river navigation in an
extensive section. The floodgates
were built only 35 years after the
dam, and even then, according to
experts, they were placed in an
inappropriate location that re-
quired very expensive work. (G-
1, 2016).

In addition to environmental
liabilities, the hydroelectric plant
caused social discomfort and eco-
nomic chaos: the population of
Tucurui grew from about 10 thou-
sand inhabitants in 1970 to 111,000
in 1991, according to the Demo-
graphic Census. Immigrants went
to the region searching for jobs
and a better life, but most of them
became unemployed after the end
of civil works. Many years after
the completion of the works there
were no educational, health, safe-
ty and garbage collection services
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to serve this population, which
had grown absurdly fast. The fed-
eral government only estimated
increasing of services for employ-
ees who would operate the plant.
Only 1,400 of the 10,000 families
relocated from the flooded areas
had been settled in urban areas,
according to Eletronorte itself. The
remaining ones settled in shacks
on the outskirts of the city and
fifteen years later still claimed their
rights, which the company and
the government either denied or
tried to negotiate to the detriment
of the relocated families.

Before and after the dam con-
struction, minority rights were
violated, especially those of the
Indians affected. In the face of nu-

merous complaints and ignored
by the authorities, the Brazilian
Anthropological Association
(ABA) sent anthropologists to raise
the problems and subsidize sup-
port and protection actions to the
various affected indigenous groups:
the Guajajara and the Gaviio Par-
katejé had their lands crossed by
the Carajis railroad and a federal
road, facilitating the invasion of
squatters (the Carajis Program was
being implemented at the same
time, and the plant would be of
fundamental importance for it);
the Awa-Gurupi and the Guaja,
who were unsociable at the time,
had their lands affected in the same
way; the Krikati had their area oc-
cupied by 104 farmers who brought

legal actions requiring the own-
ership of the indigenous land they
had occupied! The Gaviio-Pyko-
bjé complained that a part of their
area had been occupied by farmers
and small squatters. The land of
the Assurini was crossed by a road
and later invaded.

The situation of the Parakani,
in Tocantins, was even more seri-
ous. The impact on them had al-
ready begun in the early 1970s,
when the Trans-Amazon highway
crossed their land. Some parts had
been invaded by Northeastern set-
tlers who were looking for land in
the Amazon, forcing the indians
to move for the first time. Later,
part of the forested areas of the
Parakani was covered by the flood-
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ing of the lake, for which the vol-
ume prediction had been errone-
ous. They were transferred to a
much smaller area, poor in fishing
and hunting, which caused a con-
flict with the Araweté, who used
to seck food in the same area. The
impact required a new removal
of the Parakani. However, the
area where they were taken to
was even smaller than the first
one, and had been partially oc-
cupied by farmers and squatters.
The plants under construction or
nearing completion entail very
similar problems to those of Tu-
curui and Balbina.

When the first steel mills be-
gan to settle, there was an in-
crease in the problems of the 23
indigenous groups distributed in
the grounds of a large area cov-
ering parts of the states of Para,
Maranhio and northern Goids.
All of them had conflicts with
managers of the settled or planned
projects. They were hampered
by the steel mills, by the inva-
sion of their forested arecas for
extraction and production of veg-
etal charcoal of native forest,

which impoverished the fauna
and flora; by the iron mine (Com-
panhia Vale do Rio Doce), by
roads, villages and new settlements
that emerged in the immediate
vicinity, by the invasion of their
land by farmers and settlers.

There are large mineral re-
serves in the Amazon?, but a con-
siderable part of them i1s located
on indigenous land or in conser-
vation areas. If the exploitation
of these resources remains as it
has been done, disrespecting the
environment and giving little or
no attention to the people of the
affected areas, the current model
of intensive exploitation of min-
erals may expand and aggravate
social conflicts in the region,
which are already quite numer-
ous. They oppose people who
consider the land as an element
of life and work on the one hand,
and groups who understand it as
a resource for exploitation and
accumulation on the other.

The conflict has been a per-
manent feature in the Amazon
life, not just around the conquest
of the land and its assets, but also

because of the idea, present in the
Brazilian society, that traditional
populations are backward, primi-
tive, and culturally poor. They
would be an obstacle to develop-
ment and would benefit by inte-
grating into urban and “civilized”
society, handing their land over
to so-called modern, “rational”
and cost-effective activities.

From this point of view, in-
digenous lands* were but a tem-
porary situation that would disap-
pear as the indians (and the quilom-
bolas) are assimilated by the
national society, diluting them-
selves only to erase the “backward-
ness” and “primitivism” that make
them different and drive them
away from the civilized standards
of modern society.

Reproduction of poverty

The concentration of income
due to the preferential option
for the economic model based
on regional enclaves — poorly
connected with the domestic
market and the life of local hu-
man groups — has a double face:
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the profits are absorbed by the
federal government and major
economic groups, owners of the
mining and steel activities which
are harmful to the rest of the
population. The few benefits that
this kind of enclave internalizes
are concentrated in a few mu-
nicipalities, considering that the
royalties they receive do not
bring considerable benefits and
are not spread to municipalities
around them. In Pari, for ex-
ample, although several munic-
ipalities have mining and steel
activities, only Parauapebas con-
centrates more than 53% of total
exports of the state and present-
ed the highest surplus in the Bra-
zilian trade balance in 2013
(Fapespa, 2015:7).

Para is the state which received
the largest investments in min-
ing, steel and a wide range of
commodities in Brazil. Moreover,
it has the fourth most powerful
hydroelectric plant in the world
(Tucurui). Even so, only Belém
presents an IDMH level (Human
Development Index of Munici-
palities) above the national aver-
age level (UNDP, 2013), which
is low. No wonder, therefore, that
the Atlas of Human Development
(UNDP / IPEA / FJP, 2013th)
pointed that from the 56 munic-
ipalities with the lowest living
standards, 43 are located in the
Amazon. The city with the worst
standard of living among the
5,565 Brazilian analysed munic-
ipalities is located precisely in Pard
(gl.globo.com, 2013), the Ama-
zon state with the largest number
of mining and steel companies.

This was already a very seri-
ous situation in 1991, when the

Atlas (UNDP / IPEA / EJP,
2013b) showed that the Amazo-
nian states were included in the
group with the lowest income
range in the country. In the case
of Pari, for example, when the
percentage of the population liv-
ingin extreme poverty (26.28%)
was added to the one of people
who lived in poverty (53.85%),
the result showed that 80.28% of
the population was poor or very
poor. In 2000 the situation had
somewhat improved: the poor
and very poor were 69.81%. In
2010 almost half the population
(48.23%) was poor or very poor.
The other Amazonian states were
in a similar situation. In Mara-
nhio the percentages of poverty
and extreme poverty were even
higher, while the national aver-
age was 29% (IBGE / PNAD /
2009/2011)%. In 2010, “Pard al-
ready has a high level of absolute
poor, 29.77%; and when relative
poverty is measured, this level
rises over: 45.45% of individuals
living in the state are now con-
sidered poor [...], taking the
fourth position among the rela-
tively poorer states” (Bagolin,
Lopes and Vitce, 2016).

In 2012 (IBGE, 2013) the
monthly percentage distribution
of household income per capita in
the states of the North Region
(the fully Amazonian states) pre-
sented a painful scenario: in 29%
of families people received up to
1/2 minimum wage (MW); in
30% of houscholds people re-
ceived between 1/2 and 1 MW,
in 22% of families people received
between 1 and 2 MW, in only
14% of households people could
earn more than 2 MW. The oth-

The Brazilian government
encourages the search for

increasing profits, but ignores
the fundamental rights of the

local populations and mortally
wounds the most bio-diverse

region in the planet.

ers were included in the catego-
ries with no income or others.
IBGE data (2015) about the
monthly household nominal in-
come per capita of the population
showed that the Amazonian states
had the lowest income of the Fed-
eration. In the case of Maranh3o,
for example, the monthly income
per capita was equivalent to 1/4 of
the income in the Federal Dis-
trict; Pard’s reached less than 1/3.
Therefore, in the analysed years,
with the use of multiple sources
and different methods, almost half
of the Pard population had a
monthly per capita income under
the minimum wage.

In the metropolitan area of
Belém, according to the 2010 Cen-
sus, 52% of people living in “sub-
standard clusters” — i.e., slums —
the highest percentage among all
the Brazilian metropolitan regions.
In that year, 1.1 million residents
lived in these conditions, in a to-
tal population of 2 million.

The extremely low educa-
tional indicators of the Amazo-
nian states show that the current
development model does not lead
society to achieve the right to a
decent life. Most of the current
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generation of children and young
people cannot afford good qual-
ity education in private institu-
tions. Between 2007 and 2013,
Pard — the state that owns the
largest network of schools and
the largest number of college de-
gree courses — oscillates between
the worst and the second worst
performance among Brazilian
high schools, as measured by the
Basic Education Development
Index (IDEB), with average lev-
els of 2.8 and 2.9, respectively.
The same occurred in elemen-
tary school (fourth and fifth
grades) between 2005-2013
(Opesociais 2005-2013). Thus,
one of the states with the high-
est government surplus — thanks
to the export of electricity and
mineral and vegetable commod-
ities — has the worst national and
regional performance in the field
of basic education. The model of
development based on enclaves
and commodities, besides not
providing conditions for a de-
cent life nowadays, brings the
perspective of an equally diffi-
cult future for children and
young people. The big econom-
ic enterprises do not always re-
sult in social benefits. The oth-
er Amazonian states, with low-
er investments in commodities,
have slightly better indicators
than Pard. Even so, they were
also among the lowest Brazilian
indicators, alongside some of
the northeastern states (on av-
erage, this region presents bet-
ter performance if related to the
northern region in many social
indicators).

Historical facts, indicators
and data confirm the two-faced

position of the Brazilian govern-
ment towards the region, repro-
ducing an economic elite that
takes possession of the energy of
the lower classes and the nature,
and violates the fundamental
rights of minorities, while en-
joys the economic accumulation,
using the tutelage situation it
holds in the region. This is on-
ly possible because it is in line
with the regional governments.®
By imposing the current mod-
el of development on the region,
the federal government failed in
keeping the constitutional prom-
ise of eliminating — or at least of
striving to reduce — the regional
inequalities, a compulsory duty
(see “The Colony of Brazil”).

Final comments

Different characteristics of the
country make it difficult to
structure a more desirable and
sustainable way of life. Among
them are the internal, central-
izing policies for income; the
idea that the Amazon nature is
self-healing and indestructible,
given its extension and exuber-
ance; the poor management of
public policies, due to the sci-
entific-technical unpreparedness
of the staff of state and local gov-
ernments and the derision man-
ifested by technobureaucracy
about the claims from the un-
derprivileged social groups in
the region; the lack of commit-
ment of the elite with proposals
for income distribution; progress
and development at any cost, an
ideology that has impregnated
the national and regional tech-
nobureaucracy.

Despite generating few jobs,
since the supply chains of en-
claves have not been completed
to produce final goods; displac-
ing natural and traditional pop-
ulations; consuming huge
amounts of energy (including
coal production originated from
the native forest burning); ex-
hausting nature and putting it in
danger — despite all of this — this
production model based on raw
materials and semi-manufac-
tured products has been support-
ed by continuous public policies,
which, with a few exceptions,
reproduce the secular agro-ex-
port model. For all the ills it car-
ries, in my view it is a policy of
“degenerative development.”
The more it advances and deep-
ens, the more damage it causes.
The economic model estab-
lished in the Amazon not only
destroys the richest ecosystem
in the world, putting the region
and the country at risk of se-
vere and painful environmental
changes, but also reproduces
the poverty of the local popu-
lation and jeopardizes the fu-
ture of new generations.

It 1s not possible to speak of
development while the official
organizations report positive re-
sults resulting from a perverse eco-
nomic model. Governments have
done so since the 1960s, mobiliz-
ing national emotion, manipulat-
ing the myths of progress and de-
velopment and promising the fu-
ture improvement of living
conditions among regional popu-
lations, while the present stub-
bornly refutes such promises.

There is no “modernization”

when there is not a correspond-
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ing participation from the society
in the benefits generated by eco-
nomic growth. The current mod-
el remains a strong trait of irra-
tionality. It causes considerable
social and environmental dam-
age, much of which is irrevers-
ible. When, instead, the model
restores perverse and archaic

forms of exploiting human la-
bour, thereby increasing inequal-
ities and impoverishes the region’s
most valuable assets: its biodiver-
sity and multiculturalism.

The Brazilian government is
entangled in this complex situa-
tion and behaves in an oscillating
and dubious way: while aiming

to increase profits from the ex-
port of commodities and energy,
the fundamental human rights of
local and traditional populations
are ignored, mortally wounding
the most biodiverse region in the
world and taking with it the vi-
tality that could emancipate the
local society. =

The colony
of Brazil

A colonial relationship is historically created and
has several implications. The case of the Amazon
in relation to Brazil is not different. During the
colonial period, Portugal had two colonies in
Latin America, Brazil and Maranh3o and Grio
Para, each one reporting directly to the Metrop-
olis, since there was no communication by land
among them, and the sandbanks of the Maranhio
seashore made coastal navigation difficult and
dangerous. For this reason the Portuguese gov-
ernment decided to run the colonies individually.
In both of them, indians and mestizos (ethnic groups
who represented the majority of the Amazon pop-
ulation, including Belém, capital of Grio Pard)
spoke indigenous languages derived from differ-
ent branches. At the time of the Independence of
Brazil, the colony (at that time already called Grio
Pard) did not join the event and remained loyal to
the Portuguese Crown. Only in the following
year, after great resistance, Grio Pard and Mara-
nhdo became part of Brazil. Communications
were scarce and difficult. The first land connec-
tion only happened in 1961, with the construction
of the Belém-Brasilia road.

The distances, the predominance indigenous
and caboclo peoples, the lifestyle on the river, poor
academic and intellectual education for the popu-
lation — in short, the “backwardness” in relation
to the rest of Brazil — rendered the region as the
negative and neglected pole of the “modern-back-

ward” dichotomy. For other Brazilians, the Am-

azon stood outside the civilizational borders of
the place where the “modern” Brazil was defined.
‘When the integration of the region to the rest of
the country began to be effective — through the
roads, the media, the movement of goods and
people —arelationship of dependency with respect
to the “modern” Brazil was established. The Am-
azon had become the place of inferiority: primi-
tive, uncultured, distant, unknown.

A crucial element in the structuring of this
modern neo-colonial relationship in which the
region finds itself involved relates to a cultural is-
sue. In addition to the region having been seen
within national imagination as distant, primitive
and backwards for more than two centuries, an-
other cultural aspect was added in a more recent
time. In the late 1960s, the plans for economic
development started to be outlined. Teams of
technicians and planners came from the South
and Southeast. Settled in federal agencies based
in Belém and Manaus, they designed plans with-
out the knowledge of the regional population.
The intellectual, political and economic elites
were only informed about them through semi-
nars, conferences and a few publications coming
from Brasilia or Rio de Janeiro, destined for the
agencies that would be in charge of implement-
ing the defined policies. It was there that the re-
gional fate for the medium- and long-terms was
registered. The Amazon did not appear as a re-
gion, but as a resource, subject to exploitation to
exhaustion. There was not a balanced and equi-
table relationship between the federal government
and the states of the region.

Economic dependence came through the im-

port of manufactured goods, the trading of raw

materials and semi-finished goods from the re-
gion and other economic activities made possible
by the construction of roads in the 1960s, 1970s
and 1980s.

The scientific, cultural and technological de-
pendence is another form of this relationship be-
tween the region and “modern” Brazil. Through
the plans, programs and federal projects drawn up
by extra-regional teams, and the control of re-
sources to make them feasible, the neo-colonial
condition of the region has been consolidated.
Through these public policy instruments and fi-
nancial resources controlled by the federal gov-
ernment, the “modern” Brazil dominates the
Amazon culturally, scientifically and technologi-
cally. When the creation of the first post-gradu-
ation courses in planning, humanities, health, etc
— together with the emergence of the most con-
sistent studies on the region that began in the 1980s
— the outside cultural and political domination
had already settled and the fate of the region was
set by the federal government. The cultural, sci-
entific, ideological and, above all, political depen-
dence enabled such policies to deepen the eco-
nomic subordination of the region of various types
of commodities and energy at the time. The re-
gional intelligentsia began to criticize the model
implanted, but with no chance of modifying it
substantially.

This fate, set in plans and projects, was imposed.
There were no local resources to carry out proj-
ects of local interest, but there were resources
available from the federal government that would
defined how they would be applied, according to
pre-defined targets. Thus, a centre-to-periphery

domination was implemented and perpetuated.
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Water: management is the challenge

Brazil is one of the richest nations in water resources. 13% of the world’s fresh water
is located in our territory. Even so, we have experienced periodic crises of supply,
resulting from planning and management failures: 37% of treated and distributed
water is lost before reaching the final consumers. Currently there are several
technologies available to ensure greater efficiency in water management. If they are
disseminated, a savings of 4.4 billion cubic meters of water per year can be reached.
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Figure 1

Any action that excludes any
of these dimensions cannot be sus-
tainable. Populations condemned
to misery and deprivation become,
for example, a pressure factor on
natural resources, while extreme
inequality reaffirms the option of
a minority group for a consump-
tion pattern that is incompatible
with the possibilities of the plan-
et. Developmentat all costs — based
on production processes that do
not incorporate clean technolo-
gies — end up putting at risk the
survival of our way of life.

The business sector plays a de-
cisive role in the effort to reach,
on a global level, a large number
of the goals of OSD by 2030,
which is the established deadline
(Figure 1).

Besides the proposed public

policies, it is up to the private sec-

tor to understand that the vision
related to the responsibilities aris-
ing from the performance of each
segment of the economy consti-
tutes today an imperative factor
for the survival of the business
itself. The recent environmental
disaster involving the Samarco
mining company reminds us sad-
ly of that truth. In the face of the
disaster, not only is the survival
of the Doce River discussed, but
also the company’s.

The main topic of this article,
water management, brings us
back to the sad reality expressed
by the high degree of inequality
that prevails in our country. Ac-
cess to clean and good quality
water, a right and a goal set in
the OSD-6, reminds ourselves
of the precarious situation of san-
itation, of the pollution of im-

portant water resources due to
the lack of treatment of waste-
water and the precariousness of’
housing in large cities.

The need to rationalise the
use of water in a country which
holds about 13% of all available
fresh water on the planet may
seem paradoxical. After all, the
European continent, which has
only 7% of this total and is home
to almost three times the popu-
lation of Brazil, is rarely sees
headlines due to some supply-
related crisis. It seems to be a
paradox, but it is not.

In fact, these huge numbers
simply remind us that we have
not managed smartly this asset
endowed by our tropical clime.
Even owning abundant natural
resources, we find ourselves con-

demned to periodic crises result-
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ing from planning and manage-
ment failures.

Water, in fact, is such a crucial
element to our survival that al-
most all human actions are some-
how related to aspects of its use.
The relative abundance of this
resource in our country led us to
an illusory notion that we need
not worry too much, as it will be
at our disposal and in the desired
amount forever.

The awareness that we are the
guardians of a scarce environmen-
tal asset to 47% of the population
should, instead, make us reflect
about our global responsibility.
Afterall, the hydric risk was point-
ed out during the last meeting of
the World Economic Forum in
Davos as the main threat to the
survival of our production systems.

We Brazilians generate most
of our energy from clean sources,
mainly from the hydroelectric
ones. We are the second leading
exporter of agricultural commod-
ities and still irrigate less than 12%
of our potential arable land. We
shelter in our territory two of the
largest river basins in the world,
with huge potential for transpor-
tation, fish farming and many oth-
er commercial uses.

However, this luxury does not
prevent us from having indexes as
bad as the ones of other develop-
ing countries when it comes to
sanitation, wastewater treatment,
preservation of water sources and
watersheds, mitigation of losses
and renewable technologies.

Adequate pricing of water use
is surely among the measures ca-
pable of making us aware, as a
society, of the responsibilities
arising from our disabilities. It is

necessary to economically scale
the meaning of the waste, so that
we can encourage the implemen-
tation of technology to save this
valuable resource. Just to cite one
example, 37% of the treated and
distributed water is lost in differ-
ent ways before reaching the fi-
nal consumers (Instituto Trata
Brazil, 2015).

The shortages resulting from
the water deficit in the Southeast
region was a warning signal.
Companies which had not con-
sidered the impact of the restric-
tion scenario on the use of water
in their strategic planning real-
ized they needed to be prepared
for such situations, with reusage
technologies, rainwater collec-
tion, classification of the various
types of water and their alloca-
tion to a suitable purpose. Just
like machines, systems and prod-
ucts requiring less water resourc-
es minimize company depen-
dence by ensuring the continuity
of their processes, avoiding clash-
es of interests in the access to a
collective asset and repositioning
according to impact on social life.

Climate variability — due to
the phenomenon of “heat islands”
that geographically move the in-
cidence of rainfall in large urban
centres or due to the increasing
occurrence of extreme weather
events — is an irrefutable fact that
sharpens the perception of the risks
associated to the use of water. No
one should ignore this reality.

Henceforth, any discussion
about water management should
take into account the new con-
text created by the high degree
of scientific assurance and po-
litical convergence in which we

We have a global
responsibility as

the quardians

of a scarce
environmental asset.
Water-related risk

is the main threat to
the survival of the
production systems
of today’s world.

live after the Climate Agreement
of Paris.

The final text, which result-
ed from an unprecedented con-
sensus among the participating
countries, will be the basis for
building a more sustainable world
in the coming decades. Putting
it into practice will require great
capacity for action and clear goals
of our society.

The target is to curb global
warming at a level below 2°C. If
we can ensure that it does not ex-
ceed 1.5°C, we will be more ca-
pable of predicting events the in-
crease in atmospheric temperature
will cause. The dimension of the
necessary changes to achieve this
goal will be huge, and it is an im-
portant sign in terms of actions to
be undertaken from now onwards.

The current agreement clari-
fies the ambitions of all the 196
signatory countries with dead-
lines and concrete goals. More-
over, and more significantly, none

of the countries among the major
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emitters failed to recognize their
responsibility in a process that,
due to its characteristics, must be
multilateral.

However, it is necessary to re-
member that agreements of this
magnitude are not set under last
minute arrangements. It was a long
journey to establish the Paris
Agreement, an extensive negotia-
tion in the process of building the
Intended Nationally Determined
Contributions (INDCs). Although
several scientists believe that the
sum of these voluntary national
intentions may not be enough to
reach the ambitions set out in the
agreement, the periodic reviews
every five years will update and
re-cvaluate these commitments.

Strictly speaking, even if the
parties are not obliged to comply
with all the points that make up
the final text, the size of this trea-
ty, its regular reviews and the strong
signal emitted to all agents involved
in the process, it is clear that the
issue has reached another level.

The management of water re-
sources is one of the issues that
may be impacted by the unpre-
dictable scenario resulting from
changes in the weather regimes.
It is envisaged the possibility of
significant changes in the cycles
of rain and drought, extreme tem-
perature levels and exacerbation
of natural phenomena such as El
Nifio and La Niiia.

The management of

water resources in Brazil
Water is the most abundant nat-
ural resource on Earth. With an
estimated volume of 1.36 billion
cubic kilometers (km?), it covers

2/3 of the surface in the form of
oceans, polar ice caps, rivers and
lakes. Brazil is one of the richest
nations in water resources, ac-
counting for 13% of global fresh-
water reserves (ANA, 2013).
However, it is necessary to un-
derstand that the estimates on a
“stock” of water on the planet can
take us to the false impression that
there is a fixed and finite quantity
available for our use. In fact, the
water cycle 1s a dynamic and
changing system. It is extremely
complex, influenced by countless
factors, by the climate, the move-
ment of clouds, solar radiation and,
increasingly, by the human man-
agement of the process.
Although impressive by vol-
ume, the distribution of water
availability on the planet, and es-
pecially in our country, is ex-
tremely uneven. As shown in Fig-
ure 2, the northern region, where
the Amazon forest 1s located and
where only 5% of the Brazilian
population lives, concentrates 81%
of the available freshwater. Mean-
while, in the Southeast region,
accounting for nearly half of Bra-
zil’s GDP and where 45% of the
population lives, the supply of
water is only 6% of the country’s
total quantity (ANA, 2012). In
an expansion scenario of urban
development and sectors that in-
tensively use water, this mismatch
between supply and demand re-
quires greater initiatives for ef-
ficiency in order to reduce the
problems related to a still inef-
fective water management.
CEBDS, in partnership with
GIZ, recently launched a publica-
tion called Eficiéncia no uso da agua
(Efficiency in water use), which

deals with the issue of water and
the opportunities that can be gen-
erated for both companies and fi-
nancial institutions in efficiently
managing water resources. This
study analyses fourteen promising
technologies for reuse, availability
and economy of water in the ten
sectors of high consumption. Fig-
ure 3 lists the technologies and the
potential use in each sector.

The study estimates that the
investment gap of these technolo-
gies 1s something around R § 48.8
billion, with R$ 25 billion from
financial institutions (CEBDS and
GlZ, 2016).

These technologies aim to
achieve greater efficiency in wa-
ter management. The potential
annual savings can reach 4.4 bil-
lion cubic meters, with approxi-
mately 52.27% of savings from
industry and 47.73% from agri-
culture. Figure 4 summarizes the
potential for water savings with
the use of technologies presented
in the study.

Human supply

We can classify water collection
by the objective of its usage.
There are consumptive uses —
that s, related to the various types
of consumption, human, animal,
industrial and for irrigation pur-
poses — and non-consumptive
uses, especially hydroelectric
power generation.

This classification aims to ex-
plain the water cycle from the point
of view of its use. Regarding the
use for human consumption — our
primary concern — there is a his-
torical failure in adequately address-
ing the population’s needs.
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Figure 2

Woemoaphy and wateresoires | Urbanisation brings

Region Demographic density (inhab./km?)  Concentration of hydric resources in the country (][‘eat Challenqes
North s ol for proper planning
Northeast 34,15 3,3% 0[ the use 0[ the
Midwest 8,75 15,7% .

available water.
Southeast 86,92 6%
South 48,58 6,5%

Source: IBGE / National Water Agency (2010)

Figure 3
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Source: CEBDS e GIZ, 2016.
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Many cities, like Sio Paulo,
coexist with deteriorated urban
rivers, inappropriate for usage. This
scenario reflects the degradation
of resources made available by sur-
face and underground water, con-
taminated with loads of untreated
sewage and rainwater that carries
pollution to rivers, which are used
as deposits of urban garbage.

Figure 4

Potential water savings

Of course, the great urban con-
centration — a global trend that
gained dramatic dimensions in
countries, such as Brazil, which
have not yet completed the demo-
graphic transition — brings with it
the biggest challenges for proper
planning of water usage.

The deficiency of the works
related to the supply of the pop-

ulation, treatment of houschold
wastewater and sewage show a
pattern of development that hard-
ly take into account the environ-
mental and population welfare.
It also shows the chronic inabil-
ity of governments at various lev-
els to meet the needs of the huge
influx of people concentrated in
large urban centres, as a result of

m3/s m3/year Y% Savings with Technologies
Total removal of water in Brazil in 2010 / Industry 403 12.720.837.688 19%
Total consumption of water in Brazil in 2010 / Industry 197 6.233.722.105 39%
Total removal of water in Brazil in 2010 / Agriculture 1281 40.393.831.680 3%
Total consumption of water in Brazil in 2010 / Agriculture 836 26.361.573.120 5%

Source: ANA (2010) Made by SITAWI
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Figure 5

The current situation of water resources in Brazil -Urban and rural populations in Brazil (1940-2010)
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the rural exodus and the transi-
tion to a society which current-
ly has more than 80% ofits pop-
ulation living in urban areas.

The outskirts of large cities lack
major works that could ensure a
civilizing standard compatible with
the expectations of those seeking
access to the comforts available in
the oldest and central regions.
‘What can be seen in these areas
are usually open sewers, unlit and
unpaved streets or waterways trans-
formed into smelly cesspools.

It is true that this situation
tends to stabilize under the de-
mographic point of view, once it
is established the transition from
rural to urban areas, a move that
is already close to be consolidat-
ed in our country (Figure 5).

This trend also becomes less
dramatic when we observe that

there is a certain exhaustion of the
population absorption capacity for
large urban centres. Population
movements towards the medium-
sized centres have been more sig-
nificant than the traditional move
towards the very large cities.

‘What is the size of the envi-
ronmental damage that will be left
as a legacy by an accelerated and
poorly planned urbanization with
no sense of priority? Some natural
resources affected by this move-
ment may have already been ir-
retrievably lost by the time we are
able to carry out the actions nec-
essary to address the demands of
the agents of this process.

Brazil has to live with a large
asymmetry in the geographical dis-
tribution of the population and, con-
sequently, with the increasing pres-
sure on resources unequally located.

About 80% of our population are
concentrated in the coastal basins
and the Parana River basin.

There is alarge population con-
centration in a few cities, and con-
sequently in a few regions. When
we think of our huge urban pop-
ulation we should keep in mind
that any shortage of supply — as
seen in the last great drought that
affected the Southeast region — is
caused less from the poor water
supply than the lack of adequate
sanitation, treatment and storage.

The consumption of water for
human supply is not among the
largest uses. In fact, consumption
is unevenly distributed between
rural and urban populations, be-
tween rich and poor people, be-
tween the centre and periphery:
the more urban and richer the con-
sumer, the higher the consumption.
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This situation leads us to pre-
dict that, even with the stabili-
zation of population growth,
even with the fall of the rate of
expansion of the big cities, the
demand for water for domestic
use will continue to grow sig-
nificantly, since the level of the
lack of sanitation and supply
works is very high.

Dealing properly with this sit-
uation requires an adequate sani-
tation policy in the large cities,
with waterworks that ensure high-
er levels of storage, correct treat-
ment of effluents and a remuner-
ation policy for environmental ser-
vices that ensures adequate supplies
from sources located as close as
possible to the consumer centres.

There are many worldwide ex-
amples of solutions that, preserv-
ing springs and sources, avoid the
high cost of the treatment plants,
which need to work with heavily
polluted water. Many regions, such
as the giant New York, found out
that paying for environmental ser-
vices may cost far less to the com-
munity than the costly construc-
tion of treatment plants. The city
and much of its metropolitan area
are supplied by excellent quality
water, conserved by farmers whose
properties are many kilometers
away. These farmers are true “pas-
tors” of the water that sprouts or
circulates in their properties. They
are paid for this conservation ser-
vice, keeping waterways free from
animals, sewage or any other form
of pollution. They preserve ripar-
ian forests and practice all neces-
sary care actions to maintain the
quality of waterways, creating a
new profitable activity and help-
ing the community to economize.

An interesting Brazilian ex-
ample is Brasilia, which, accord-
ing to Caesb, has the best raw wa-
ter in the country, with protected
and clean water resources. It al-
lows people from the region to
drink water straight from the tap
(Laboissiere, 2011).

Agricultural irrigation

Like all intensive and innovative
production processes, in various
aspects the irrigated agriculture is
an opportunity to optimize re-
sources and increase productivity.
Currently, irrigation accounts for
72% of total water consumption
in Brazil (ANA, 2014).

Within the same area that had
previously been able to produce
only one harvest, research led by
institutions such as Embrapa was
able to produce two harvests — the
summer crop and the so-called
safrinha during the dry season. By
using irrigation, it has now been
possible to add yet another har-
vest, making a total three in a sin-
gle annual cycle.

The irrigation technologies
used in Brazil vary, depending on
the culture and the region. In gen-
eral, about 42% of the irrigated
area uses the method of flooding,
which is the controlled flooding
of the cultivated area. This type
or irrigation is present especially
in the Southern region, in large
rice fields implanted in wetlands
and floodplains, characteristic of
the pampa biome. Almost all Bra-
zilian harvest of rice, about 11 mil-
lion tons, is produced this way.

Currently, the most dissemi-
nated technology is the centre piv-
ot. This equipment is being used

in an area of 1.17 million hectares
(ANA and Embrapa, 2013). It is
formed by a structure of pipes
combined under a mobile chassis
powered by motors or self-pro-
pelled, which spin and spray water
over the plantation. This tech-
nique, which increases productiv-
ity and has been expanded, is the
second worst irrigation system in
terms of efficiency. According to
Nicolas Arnaud, from Aprece,
“each centre pivot generates a 50%
loss of water from the valve before
falling on the ground, evaporation
being one of the worst losses”.
Therefore, the waste of water in
the use of the centre pivot system
1s extremely high (Junior, 2013).

The Midwest region has the
greatest potential for expansion,
for its huge Cerrado areas with
well-defined wet and dry seasons,
large watercourses and fertile soil.

The study developed by
CEBDS in partnership with GIZ
presents the drip irrigation tech-
nology, which supplies water di-
rectly to the roots where the plant
needs it. This slow drip system
prevents evaporation, reduces
power consumption and increases
the productivity of the plantation.
The use of this technology can
save 824,000 cubic meters of wa-
terayear (CEBDS and GIZ, 2016).

Figure 6 shows the feasibility
analysis and the market potential
of this technology, developed in
the study cited above.

Soy and corn, whose recent
harvests reached, respectively, 100
million and 80 million tons, are
the main crops using the centre
pivots. However, they can be used
in various types of crops, irrigat-
ed pastures and crops of vegetables
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such as tomatoes, peas and many
others, on an industrial scale.
The spray irrigation occupies
about 22% of the total area and
is also adequate to various kinds
of crops. It can be used on vari-
ous biomes and proves to be par-
ticularly flexible with regard to
the topography of the land. The
mesh format is the most used, due
to the savings in the material.
Normally water pipes are laid at

Figure 6

Drip irrigation system for soybeans

a depth of 30 centimetres, to
which are connected sprinklers
that throw water on the ground
like a drizzle. The supply is done
by a pump that collects water from
a pond and transports it through
a pipeline connected to the mesh
irrigation system.

Brazil has a great potential to
expand its irrigated area, especial-
ly in the Midwestern region. How-
ever, what will determine the pace

Feasibility analysis

General parameters

of expansion is the domestic and
foreign demand for the produc-
tion of food and raw materials.
The Food and Agriculture Orga-
nization (FAO) estimates that by
2050 the world population will
reach about 9 billion people, and
then it will start a stabilization
process. About 40% of the increas-
ing of the global demand for food
— whether driven by population
growth or motivated by the im-

Market potential

A | CAPEX (RS) R$4.000.000 E | Applicable company size P/M/G
B | Annual OPEX (RS) R$684.000 F | Applicable sectors Agricultura
fe : . G | Companies that own 0
C | Annual reduction in water consumptiom (m?) 824.000 the technology (%) 0%
0 gains and costs o 0log H | Quantity of equipment 542
i | Water savings generated 447.066.675

Productivity gains in relation to production
through centre pivot

by technology (m?)

Specific parameters for technology

J | Soy area irrigated with
centre pivot (1.000 hectares)

542

D | Cost of water balance (R$/m?)

References and premisses

RS 0,94

K | Investment gap

R$2.168.000.000

A | CAPEX for implementation in 1.000 hectare. Based o

n data provided by Amaggi

B | Includes savings in energy and maintenance costs for 1.000 hectare. Based on data provided by Amaggi.

C | Water savings related to irrigation with centre pivot in crop of 1.000 hectare, based on 4 ton/ha productivity, with water savings of 206 m*/ha.

D | Water balance cost to allow drip irrigation compared with centre pivot.
E | Technology applicable to all sizes of companies/producers.
F | Technology destined to soy agriculture.

G | It was assumed that the use of this irrigation model is close to zero.

H | Each irrigation equipment corresponds to 1.00 hectare; thus, the potential market corresponds to ()

i | Calculated on the area of soy cultivation irrigated with centre pivot (K), multiplied by Capex (A).

J | The soy production in 2015 was 95 million ton (Conab, 2016). Since 12% of the production is irrigated, and that from this value 19% uses centre pivot,

production in this model corresponds to 2.167.596 ton. The annual soy production per hectare is 4 ton. Thus, the soy area irrigated with centre pivot is of

542 thousand hectare.

K| Calculated on the quantity of equipment potentially commercialized (H), multiplied by Capex (A).

Source: CEBDS e GIZ, 2016
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provement of the nutrition pattern
of populations currently deprived
from the access to high quality
food — will be provided by Bra-
zilian agriculture.

Estimates of the National Wa-
ter Agency (ANA) show that Bra-
zilirrigates currently about 6 mil-
lion hectares, located in regions
of S0 Paulo, Rio Grande do Sul,
Minas Gerais, Bahia and Goi4s.
Together these states account for
about 68% of the irrigated area.

Irrigated agriculture increases
productivity; reduces the pressure
for new areas of deforestation; of-
fers an agricultural production
with higher quality, productivity
and aggregated value; reduces the
risk of crop loss by drought; and

enhances the generation of stable
jobs and income for the rural pop-
ulation. However, in order to en-
joy these advantages, it is neces-
sary to the manage surface and
groundwater properly, in order to
ensure their continual natural cy-
cle and prevent human interven-
tion from causing significant
changes in a process that is still
not yet fully understood.

The situation of the huge aqui-
fers — the Guarani, the Gurgueia
(PI), the Pantanal and others — has
not yet been fully mapped, nor has
their cycle been perfectly under-
stood. Before they are released for
human consumption, it is neces-
sary to know their potential and
the operation of their cycle.

Brazilian agriculture is able to
meet the demand for the improved
nutritional required by popula-
tions from countries such as Chi-
na and India without cutting a
single tree. Embrapa has estimat-
ed that we grow today about 60
million hectares of soybeans, corn,
cotton, rice, coffee, sugar cane and
other products. Only the addi-
tional area that has already cleared
and occupied by low productivity
pastures, reaches 150 million hect-
ares. Itis almost three times great-
er than the agricultural area cur-
rently in use.

Conservation efforts should be
focused on the adoption of appro-
priate technologies to incorporate
these huge degraded areas to the

FILIPPO GIULIANI/SHUTTERSTOCK.COM
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modern agricultural production
system, thus cooling the pressure
for the expansion of new areas,
especially forests. Crop-livestock
or crop-livestock-forest integra-
tion systems are an extraordinary
move in that direction.

The rational and controlled use
of irrigation is another element
that, incorporated to the system,
relieves the agricultural expansion
pressures for new areas still cov-
ered by native vegetation of the
Cerrado, forests or fragile and sen-
sitive ecosystems such as the Pan-
tanal, in addition to areas of slopes
and floodplains.

As in any process of human
intervention in a natural system,
there must be control and mod-
eration, as well as knowledge of
the geological conditions, soil
and reservoirs. There are, for

example, reports of salinization
and desertification in semi-arid
areas, resulting from the misuse
of water coming from wells with
high salinity.

Hydroelectric
power plants

Water is one of the few energy
sources of production which does
not contribute to global warm-
ing. It is a renewable resource:
its cycle, through the effects of
solar energy and the force of
gravity, turns liquid into steam,
which, in turn, is condensed in-
to clouds, which return to the
surface in the form of rain. The
participation of water in the
world energy matrix, however,
is not significant. In the electric
power matrix, it is decreasing.

This apparent paradox can be
explained by some characteristics
related to the availability of this
resource. Almost all of the plan-
et’s water is in the oceans, and
the force of the tides is not yet
used on a commercial scale to
produce electricity.

From the remaining fresh wa-
ter, only water flowing in the
topographical situation of steep
slopes and/or with a great vol-
ume may be used for hydroelec-
tric plants. When these charac-
teristics that are necessary to pro-
duce mechanical energy that
drives the turbines of the power
plants are not present, the use is
very costly or impossible.

The reduction in the partici-
pation of the hydraulic matrix in
the total generation of electricity
has to do with the depletion of the
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There will be
extreme weather
events, with

new extended
periods of drought
and flooding.
Management
systems must be
improved.

reserves that are utilized in the
use of hydropower. Hydroelectric
power supply has increased in on-
ly two places in the world: Asia,
particularly China, and Latin
America, thanks to the peculiar
Brazilian situation. Our country,
despite the increasing diversifica-
tion, still generates about 63% of
its total energy from hydraulic
sources, which are clean and non-
polluting. Developed countries
have already explored almost all
of their potential. Other sources
of energy, such as natural gas,
nuclear, wind and solar power
plants, account for almost all the
expansion of the matrix, decreas-
ing the relative position of hy-
dropower.

In Brazil, the use of the hy-
draulic potential reaches about
30% of the estimated potential.
The great concern refers to the
unexplored possibilities, which are
located almost exclusively in the
basins of the Northern region. The
characteristics of this region make
projects complex, due to the dis-

tance from consumer centres and
the predominantly flat topography,
as well as the impact on the com-
munities affected.

The main variables used in a
hydroelectric power plant classifi-
cation are: height of the waterfall,
flow, capacity (or installed capac-
ity), type of turbine, location, dam
and reservoir types. These are in-
terdependent factors. Thus, the
height of the waterfall and the flow,
which depends on the construction
site, will determine installed capac-
ity; this, in turn, determines the
types of turbine and dam reservoir
to be chosen.

There are two types of reser-
voirs: pumped-storage and run-
of-river. The first, usually located
in the headwaters of rivers, in high
waterfalls sites, allow the accumu-
lation of huge quantity of water
and works as stocks to be used in
dry periods. Moreover, since they
are located upstream the other hy-
droelectric plants, they regulate
the water flow, allowing the inte-
grated operation of the group of
plants. The run-of-river units gen-
erate energy through the river wa-
ter, 1.e. through the flow itself,
with minimal or no accumulation
in lakes and reservoirs.

The prevailing trend in re-
cent projects — such as Jirau, Be-
lo Monte and Santo Antdnio —
was the use of the run-of-river
technology to minimize the en-
vironmental impacts caused by
large dams. The debate on the
scientific and environmental
community about the pros and
cons of this option is intense.

The size of the plant also de-
termines the dimensions of the
transmission network that will

be needed to bring energy to the
consumption centre. The larger
the plant, the farther away it
tends to be the major centres.
For this reason it is necessary to
build large transmission lines
with high and extra high volt-
ages. The greater the distance
travelled, the lower the efficien-
cy and greater the losses.

In short, we are a privileged
nation in terms of matrix, enjoy-
ing a unique situation in the
world. Our option for the pre-
dominance of hydropower, how-
ever, should not make us lose
sight of the need to diversify.
Our heavy dependence on water
resources also means a large ex-
posure to risks associated with
the variability of climatic cycles,
of rain regimes and interference
in the river flows.

The impacts generated by large
hydroelectric plants are not small
—nor 1s its cost construction. We
have a great potential to explore
alternative renewable sources,
such as wind and photovoltaic
options. According to the Brazil-
ian Association of Industrial De-
velopment, Brazil has an average
of eight hours of direct sunlight
per day throughout the year, while
in Germany the average is one
hour. However, we have an al-
most derisory installed capacity
of solar generation, while 10% of
Germans already use photovol-
taic energy sources.

The same is true in relation
to wind energy. We have some
of the most favourable winds of
the world, especially in the
Northeast region. In most part
of the national territory we can
find winds with speed of more
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than 2km per second, enough to
move a micro turbine, for ex-
ample, which would already
make exploitation.

In recent years, wind power
has seen a major expansion in its
participation in the energy ma-
trix. Biomass has also won an
important expression, associated
with the sugar-ethanol and pulp-
wood industries.

The water crisis
The years 2014 and 2015 will be

remembered by the serious crisis
in water distribution in the state
of Sio Paulo, with rationing mea-
sures and system outages. The
gradual emptying of the Cantar-
eira reservoir, the main source of
water for the metropolitan area,
as a result of reductions in aver-
age rainfall in the last four years,
forced the use of the “dead vol-
ume”, i.e., pumping water from
a level below the feed pipe in or-
der to maintain the distribution.

The water crisis affected not
only households, but also eco-
nomic activities, which make
extensive use of the resource in
their processes. Although some
companies do not rely exclu-
sively on the public supply sys-
tem and have their own alter-
native resources to collect water,
alarge number of industries de-
pend on the public service to
perform their activities.

Everyone recognizes that the
adoption of water efficiency ini-
tiatives is a complementary need,
since alternative sources may also
suffer if the availability of the re-
source in its processes keeps in-
creasingly uncertain.

It is a new scenario, in which
everyone was warned about the need
of incorporating water saving pro-
cesses. All indicators predict an in-
crease in extreme weather events,
with new extended periods of
drought and the possibility of flood-
ing. The management of this sce-
nario will require more attention
and planning.

After the water crisis in the
Southeastern region in the years
2014 and 2015, the topic was
widely discussed by the Themat-
ic Chamber of Water of CEBDS.
It is believed that there should
be a change in the consumption
patterns and that water security
should be treated as priority,
thereby requiring a commitment
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Low carbon emissions in land usage

interdependence
is the name of the game

Roberto S. Waack It is possible to produce and preserve, leaving behind the false
Co-founder and shareholder of the company dilemma of producing or preserving. Other countries will hardly be
Amata SA, member of the board of directors able to compete with Brazil in this field. The sign that the planet will
of forestry enterprises, agribusiness and the move towards a low carbon economy has been given. If properly
new economy. President of the Advisory conducted, Brazil will have a unique competitive position, extremely

Council of WWF Brazil and member of councils
of organizations as Global Reporting Initiative,
Ethos Institute, Ipan, IPE and EcoFuturo.

favourable in the production of commodities related to land usage,
achieving the valorisation and preservation of its immense natural
capital at the same time.

November 2014. The country under-
went the disenchantment of a strange,
confrontational, little constructive elec-
toral process, incapable of indicating
the development options presented.
Fragmentation.

At the same time in Copenhagen,
the Intergovernmental Panel on Climate
Change (IPCC) presented the elements
for another synthesis report, published
in early 2015, from its fortieth session.
The report concluded that the planet
warms due to carbon emissions and there
is a strong correlation between natural
and anthropogenic reasons. It presented
scenarios of evolutionary trends, risks,
uncertainties, impacts, alternatives for
adaptation, mitigation, sustainable de-
velopment, vulnerability of regions and
ecosystems, living with extreme events,
metrics, modelling, carbon removal from
the atmosphere, responsibilities and sub-
national, national, bilateral and multi-
national policies, innovation, invest-

ments, trade-offs and synergies. It also
addressed the effects on the atmosphere,
cryosphere, oceans, soil, freshwater, for-
ests, countryside and cities. The so-called
political biogeochemistry prepared the
ground for the COP-21, the Climate
Conference to be held in Paris in De-
cember 2015.

December 18,2014. A group of peo-
ple representing organizations from the
Third Sector, companies, associations
and above all, themselves, meets in a
hotel in Sio Paulo. The Coalizdo Brasil
Clima, Florestas e Agricultura (The Brasil
Climate, Florestas and Agricultura Co-
alition) was born.

(A few) numbers

About 50 billion tons of CO, equivalent
(CO,e) are emitted on the planet. Ac-
cording to the IPCC, two economic
sectors are mostly responsible for the
emissions of these greenhouse gases
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(GHGs): the production of elec-
tricity and heating (29%) and the
change in the land usage (24%).
This latter group, defined by the
acronym AFOLU includes agri-
culture, forestry and other factors
that affect the use of land.

The following emitters, in de-
scending order, are industry (21%),
transport (14%) and other sectors
such as construction industry and
infrastructure. A closer look re-
veals a very serious scenario of
emissions from the production and
distribution of food in general.
This result arises when the emis-
sions from industrialization of food
and fibre, as well as the logistics
associated to it, are added to the
AFOLU group’s emissions.

According to the Greenhouse
Gas Emission Estimate System
(GGEES), about 2/3 of carbon
emissions in Brazil (1.5 billion
ton of CO e) were associated with
farming changes in the use of
land in 2014. The country is one
of the world champions of emis-
sion reductions: in 2004, Brazil
emitted nearly double the total
of 2014. Brasil is globally ac-
claimed by the significant reduc-
tion in deforestation, which at its
peak in 2004 emitted 2 billion
ton of CO,, a very significant
amount. However, despite the
undeniable success of the moni-
toring and control of deforesta-
tion, Brazil still holds a much less
commendable title: world cham-

pion of forests destruction. This
activity still represents 1/3 of the
national emissions.

Interdependence

“| belong to a lost generation and am
comfortable only in the company of
others who are lost and lonely.”
Umberto Eco

The world is increasingly com-
plex, turbulent and socially, eco-
nomically and environmentally
globalized. The effects of human
actions are spread throughout the
planet in real time. “The way we
work in Sweden influences the
rainfall pattern for a small pro-
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Roberto S. Waack

The Paris Agreement
of December 2015
opens a new path for
the technologies to
strengthen the low-
carbon economies.

ducer in southern Africa; and the
way a fisherman behaves in the
mangroves in Thailand affects the
climatic pattern in England”, said
Johan Rockstrom of Stockholm
University.

Land usage has a unique role
in the world of greenhouse gas
emissions. The mitigating po-
tential of land usage results from
two alternatives: the reduction
of emissions resulting from land
management and the produc-
tion of agricultural and forest-
ry commodities, together with
the alternatives for carbon re-
moval arising from the vegetal
metabolism.

The land usage supplies most
of the food to the human popu-
lation, provides fibre for various
uses and energy through differ-
ent alternatives. It involves a great
part of the world’s population.
At the same time, it provides mul-
tiple ecosystem services, in addi-
tion to the aforementioned effect
on the atmospheric quality, on
the preservation of water sourc-
es and biodiversity.

The unique role of land usage
is exposed almost literally to an
unusual pitched battle: on the
one hand, land occupation to pro-
duce food and other commodi-

ties that are historically related
to greenhouse gas emissions; on
the other, providing the environ-
mental service of removing such
gases. Not surprisingly, the main
multistakeholder governance ini-
tiatives on the planet were incu-
bated in this confrontation and
flourished in it.

Certification systems such as
the Forest Stewardship Council
(FSC) and roundtables for soy
and palm flourished in this en-
vironment. In Brazil, the exten-
sive discussion of the Forest Code
comes from the same matrix.
Agents operating in agribusiness,
forests, nature conservation and
especially in the social use of land
have coexisted for a long time
with common themes - all in a
way with their own independent
agendas. Decades of solitary liv-
ing in isolated bars.

But suddenly the fragmenta-
tion, the disenchantment and the
hangover of the Forest Code are
associated to the perspective of a
new institutional order, resulting
from the evidence of climate
change, bowing to relevant po-
litical and socio-economic signals.
They are the following:

> knowing with precision how
the land will be used is a very clear
trend on the planet;

> the society follows up this us-
age with increasingly sophisticat-
ed instruments, such as satellites
and geo-monitoring systems;

> transparency is here to stay; the
soclety, organized or not, plays an
increasingly important role in the
granting of operation licenses;

» the use of natural resources, es-
pecially land and water, will be
greatly optimized;

» It is inexorable to integrate the
use of these resources, coming out
from the gate of the properties to-
wards a more integrated approach
of the environment;

> what is wasted or underused
should be restored in some way;
the purpose of these restorations
can be quite diverse;

» the production of goods and
services will generate fewer ex-
ternalities;

» the society will find ways to
remunerate positive externalities,
promoting less impactful produc-
tion methods.

Transparency, rationality and
more efficient use of natural resourc-
es, restoration of natural capital, rec-
ognition and compensation for en-
vironmental services, social and eco-
nomic punishment for the
production of negative externalities
are some of the main boundary el-
ements of land use. The concept of
extended landscape management is
consolidated gradually. It is evident
that in this field, interdependency
is the name of the game. The lone-
ly people start going to the same bar.

Paris (COP-21) did not give the
signal. Paris read the signal given
by the growing critical mass of the
lonely individuals. Maybe not so
lonely for being in the same bar,
aware that it was established a new
way of dealing with land use, stim-
ulated by the universe of climate
changes, but not limited to it.
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The economic rationality
of the externalities
management

“What is a cynic? A cynic is 3 man
who knows the price of everything
and the value of nothing.”

Oscar Wilde

While the various dimensions of
sustainability and low-carbon econ-
omy move forward, some defini-
tions are consolidated. One of
them 1is the idea of externality,
particularly relevant in the agri-
business and for its relation with
conservation. The concept is very
simple: externalities are “indirect,
negative or positive effects of the
production of goods or services,
transferred to individuals and or
entities not involved in the pro-
duction process; environmental
pollution is an example of nega-
tive externality ““. This is a quote
from the document Environmen-
tal Markets: a New Asset Class,
published by CFA Institute, which
joins investment professionals and
is considered one of the most re-
nowned entities of the financial
universe. This clear position indi-
cates that the subject is no longer
limited to the world of non-gov-
ernmental organizations (NGOs)
working with the environment or
social issues. Few segments incor-
porated the theme of externalities
as deeply as agribusiness, especial-
ly in Brazil. Deforestation is the
prime example, and its relation to
the issue of water reinforces its
practical relevance.

There are exciting nuances in
the definition of the term. Ricar-

do Abramovay at the Department

of Economics of the University of
Sio Paulo deals with a central is-
sue: the monetization of exter-
nalities, i.e., “everyone that pro-
duces any negative or positive im-
pact on someone yet does not
belong to pricing system.” Carlos
Eduardo Frickmann Young from
the Economics Institute of the Fed-
eral University of Rio de Janeiro
follows the same line: “It means
that, instead of being paid by ev-
eryone, the tribute must be paid
by the person responsible for it.”
In other words, identifying, qual-
ifying, quantifying and if possible
monetizing externalities become
a challenge for the business world.

There have been many at-
tempts for quantification and val-
uation: “The value of everything
that nature provides free of charge
to humans is estimated at US$
124.8 trillion per year, which cor-
responds to approximately twice
the global GDP,” writes Robert
Costanza, professor at the Austra-
lian National University. The CFA
Institute shows that 40% of deaths
worldwide result from environ-
mental factors, including the side
effects of the environmental deg-
radation and the spread of diseas-
es. It also mentions pollution,
which causes the loss of five years
of life per person in northern Chi-
na. The Principle of Responsible
Investment estimates that the an-
nual cost of environmental dam-
age caused by human activity
reaches US$ 6.6 trillion, or 11%
of the world GDP, and that 1/3 of
this cost is under the responsibil-
ity of the 3000 largest companies
in the world.

In the book Big World, Small
Planet, Johan Rockstrom presents

alarming statistics, complemen-
tary to the increase of CO, con-
centration on the planet. They
include the exponential increase
of impacts of the so-called “great
acceleration of human activity”
from the mid-twentieth century.
They doubled or nearly tripled the
atmospheric concentrations of ni-
trogen dioxide (NO,) and meth-
ane (CH,), with acidifying of
oceans, forest losses and degrada-
tion of the biosphere. Numerous
analyses show that it has exceeded
the pressure limit on the natural
capital of the planet.

Several organizations are dedi-
cated to seeking such estimates,
albeit with very different and often
divergent numbers. This means
that the current stage is less the de-
mand for precision and more the
construction of methodologies.
Moreover, they point out respon-
sibilities that affect the reputation
of sectors and the economic value
of companies. The reputation of
food producers in Brazil suffers
commercially significant damage
due to the association of these com-
panies with deforestation.

The debate on who should pay
the bill of externalities is directly
associated with greenhouse gas
emissions, damage to water re-
sources, biodiversity loss, soil deg-
radation and varied social impacts.
On the other hand, there have
been advances in some discussions
on compensation for environmen-
tal services, arising, among other
elements, from the forest conser-
vation. The effective implemen-
tation of the Brazilian Forest Code
seems to depend on the balance
between these two branches of
externalities, negative and posi-
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tive. Knowing in depth the social
and environmental effects of legal
reserves and permanent preserva-
tion areas, establishing metrics, 1s
one of the important challenges
the use of the land in Brazil will
have to face.

Society has put a price on the
externalities, albeit with great im-
perfection. This discussion has pro-
vided the debate on actual costs
and prices. After all, how can the
cost of the eventual damage caused
by the production of a product be
embedded in its price? The subject
is complex and controversial. May
we assume that all externalities are
monetized? Biologist and activist
Jutta Kill from the World Rainfor-
est Movement published the book
The Economic Valuation of Nature,
questioning the monetization of
externalities as an alternative to
having its value considered by the
society: “Calculating the econom-
ic value 1s not the same of putting
a price label on nature.”

One of the main leaders of this
debate, the Indian economist Pa-
van Sukhdev, defiantly argues that
the economic invisibility of nature
must end. “We use nature because
it has value, but we lost nature be-
cause it is priceless. Currently, no
one pays for ecosystem services.
At the same time, there is a lack
of incentives for the ones who do
things correctly ... It is necessary
to create a market.” In contrast,
Geoftrey Heal argues that “if our
concern is to preserve the ecosys-
tem services, valuation is largely
irrelevant... Valuation is neither
necessary nor sufficient for con-
servation. We preserve much of
what we do not value, and do not
preserve what we value.”

This debate is related to the pay-
ment for environmental services,
which in some cases legitimize the
economic exploitation of natural
resources or the emission of pol-
lutants. Carbon credit trading mod-
els go in that direction, with trans-
ferable permits of the right of pol-
luting, i.e. establishing a price for
this right. Alternatives such as car-
bon taxation are widely discussed
and, in relevant cases, implement-
ed in countries around the world.
There is a fierce dispute over the
possibility of creating a market for
externalities, which is an accept-
able option.

The future points to a compo-
sition in which externalities should
be indicated in a transparent man-
ner, verified and certified by inde-
pendent mechanisms, with multi-
stakeholder governance, broadly
affecting the value of organizations
(not only in economic terms), de-
fining measures with metrics far
more accurate than the current
ones, with structured markets for
some categories. Certainly not all
of them will be monetized or
priced, but they will have their
value recognized.

Innovation and dynamic
capabilities

“We know accurately only when we
know little, with knowledge doubt
increases.”

Goethe

The management of externalities
is one of the main drivers of in-
novation in the world today. One
of the great scholars of the role
of innovation in business man-

agement, David Teece, from the
Institute for Business Innovation
of the University of California
(Berkeley), has been addressing
the concept of dynamic capabil-
ities for a few years. Its applica-
tion in the agro-forestry sector is
more modern than ever. He un-
dergoes significant technological
breakthroughs in several borders:
forest-based, use of soil, intensi-
fication of the production, indus-
trialization and logistics of food,
fibre and energy.

According to Teece, the win-
ners at the global level will be com-
panies with rapid and dynamic
response to the innovative envi-
ronment, demonstrating manage-
rial capabilities to incorporate new
skills and deal with the new chal-
lenges, both internal and external,
that are presented. In other words,
innovation does not happen only
in the field of new technologies
or products, but requires new skills
in management models. The con-
cept of dynamic capabilities em-
phasizes two aspects: first, the abil-
ity to quickly understand and in-
corporate changes in the external
environment; second, the need to
adapt, integrate and reconfigure
organizational elements, resourc-
es, skills and functional routines.

Having ended the long pro-
cess from the countries reacting
to the threat of climate change
— the climax of which was the
Agreement of Paris —a new jour-
ney began. We entered the phase
of the technology curve, neces-
sary for the consolidation of the
low carbon economy. According
to the theory of the technologi-
cal life cycles (“S curve” of in-
novation), the technologies that
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will replace the prevalent ones in
each period are hidden within
them. At first, they are even less
efficient, more expensive, and less
attractive to consumers, demand-
ing changes of habits and regula-
tions. They need to start the ex-
ponential growth phase to ulti-
mately surpass the traditional way
of how the goods are produced.
Therefore, they often demand
events like the COP 21 - a turn-
ing point, a tipping point.

During the Paris Conference,
Christiana Figueres, former ex-
ecutive secretary of the United
Nations Framework Convention
on Climate Change (UNFCCC),
mentioned a few times that “the
signal 1s above the noise.” Read:
COP-21 confirmed the signal that
the future will be of a low carbon
economy. The noises are the ques-
tions of Goethe’s quote. The sen-
tence reflects the fact that the scope
and the depth regions of an area
of knowledge grow for those who
are deeply interested in them.
The open questions increase in-
stead of decreasing. The Brasil,
Clima Florestas e Agricultura Coali-
tion movement experiences this
situation daily.

Technology changes occur when
a certain critical mass is reached.
Discussing the role of various actors
in the field of low-carbon econo-
my consolidation, Al Gore uses a
humorous and clarifying joke:
“The president of the United States
arrives at a dinner event and asks
for butter. The waiter refuses to
bring it. The president asks him:
“Do you know who you’re talk-
ing to? I am the president of the
United States” and the waiter says:
“I take care of butter”.

The one who takes care of the
delicacy to be spread on the bread
in each moment are entrepreneurs
and the civil society. Governments
have a critical role in consolidat-
ing the political and regulatory
environment, but the menu of op-
portunities is stimulating. It is not
known very well the way the eco-
nomic system will work in an en-
vironment where the carbon econ-
omy will be predominant.

In this game, the private sec-
tor has a decisive role not only
facing the moral dilemma of ex-
ternalities, but also leading the
opportunities that the new sce-
nario can offer. It is a challenging
environment, unlike the way the
economy traditionally evolves.
Thus, it is not yet clear how it will
evolve. The social and environ-
mental inclusion is inexorable.
“We created a very powerful
dream. Now we need to create
reality” said Figueres, quoting
Golda Meir.

The dialogue between nations
is not trivial, but everything
changes when the community of
institutional investors enter the
field. The realization that their fi-
duciary responsibilities are related
to climate changes is evident and
requires new ways of dealing with
investment profiles. From this re-
alization it is possible to see that
the opportunities of Brazilian agri-
business are immense and require
adjustments in the way the land is
used. It is no longer enough to
observe what happens within the
farms. Itis necessary to seek great-
er integration with the surround-
ings. The concept of landscape
management is a promising way.

New professional skills are neces-

sary, expanding the already inno-
vative management of externali-
ties to a wider, interdependent and
complex territorial vision.

Tom Steyer, one of the impor-
tant names in the world of capital
management, points out that the
game goes through three “Cs”.
The first one is clarity, particu-
larly in relation to the commit-
ments of the countries, aligning
the private agenda to the Intend-
ed Nationally Determined Con-
tributions (INDC) and to the link-
ing commitment to transparency
and the measurements of emissions
of greenhouse gases. The second
one is cooperation, or interdepen-
dence, since nothing will occur
in 1solation. The links are becom-
ing evident and among them there
are opportunities for new institu-
tional and business arrangements.
Finally, confidence, crucial to ex-
pectations and long-term deci-
sions, but highly dependent on the
momentum imposed by the Paris
agenda. Clarity is the basis for the
construction of cooperation,
which generates confidence.

The role of financial agents
navigates the world of the impact
of climate agenda in the valuation
of assets. Valuations will change
dramatically with the inclusion of
externalities and future risks as-
sociated with climate change. But
not only risks. Diving in the op-
portunities of the new frontiers
and innovations offered by this
agenda will be crucial to define
the leaders who will occupy the
space of the low-carbon economy.
In other words, one of the great
risks is precisely the loss of oppor-
tunity. Advances in pricing and
carbon taxation are seen on this
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horizon. Business associated with
emissions, such as those related to
fossil fuels, are confronted with
the ones that promote carbon se-
questration and storage, such as
forest-based ones. The unique fea-
ture of the land use segment and
its relation to emissions stands out.
Innovations related to the reduc-
tion of emissions arising from land
management, relationships with
conservation and restoration of
soils and forests, as well as advanc-
es in the production of agricul-
tural and forestry commodities,
possibly combined, are aligned for
the removal of carbon resulting
from the preserved and driven
plant metabolism.

One of the richest discussions
concerns macro-alternatives to
deal with the reduction of emis-
sions. There is aline which claims
that the solutions will come from
the development of technologies
focused on sequestration and low
emission of carbon in the atmo-
sphere. They are called in a gro-
tesque way “artificial trees”, a bet
of the developed countries. On
the other side there is the forceful
defence of forests as the most ef-
ficient way of removing and main-
taining carbon stocks. Brazil has
significant comparative advantag-
es in the land use and production
of food, fibre and energy. The mo-
bilization of the key forest stake-
holders and agribusiness — includ-
ing livestock and it relationship
with civil society — is crucial so
that we can take advantage of the
new technological wave.

In Brazil, it is based on exten-
sive valorisation of natural capital.
The country dominates most of
the necessary technological foun-

dations. Among the demands, re-
finement efforts, such as the pre-
dominance of forestry of native
species (for the agenda of restora-
tion), and consolidation of oppor-
tunities to combine forest and ag-
riculture. The adjustment of pub-
lic policies 1is essential, as
demonstrated by the successtul case
of ethanol. On the list of practical
challenges are instruments for
monitoring, control and traceabil-
ity to stop deforestation and the
illegal timber trade.

This does not mean that Brazil
will act just only at the front of
the changes in land usage. Na-
tional emissions have been grow-
ingin the areas of energy and trans-
portation (fuel), but both of them
may also have partial solutions
from the proper management of
natural capital. The low carbon
logistics 1s an example.

This game of consolidating the
new technological curves depends
on many actors. The leadership in
the development and use of new
technological alternatives seems
to be in the private sector, but it
will require hard-hitting public
policies and elements such as
changing consumer habits and the
education of society.

Comparative advantages

This set of forces points to the
comparative advantages of Brazil
in the use of land and the produc-
tion of commodities. Brazil is a
forestry nation. More than 50%
of its territory is covered by natu-
ral forests in the Amazon, Cer-
rado and Atlantic Forest. It is one
of the most biodiverse countries
and one of the largest holders of

water capital on the planet. It has
alarge territory, reasonably fertile
soil, good distribution of rainfall
and sunlight. In short, it has im-
mense natural capital. In addition,
it developed forestry technologies
that led it to stand out in the field
of planted forests to produce fibre
and, more recently, bio-energy.

The country followed an ef-
ficient path in the development of
one of the most thriving agribusi-
ness in the world, leading grain,
bio-energy and animal protein
production rankings. It has a good
intellectual capital in the agro-
forestry sector. Due to a history
of complex territorial occupation
and conversion of native forests
for the production of commodi-
ties, the country has made signif-
icant progress in relation to defor-
estation management and control
measures, with the latest technol-
ogies in the aecrospace monitoring
of its territory. Therefore, it has
two strong competitive compo-
nents: the natural capital itself and
the intellectual capital to deal with
it.

Another important feature in
the Brazilian environmental field
is the strong presence of civil so-
ciety. With striking action, it
reached important victories in the
field of conservation and recogni-
tion of original communities and
old possessions. This is a strong
social capital. Far from settling
with victories, it keeps on being
a fighter, not standing the unac-
ceptable reality of the way we deal
with our natural capital.

The land occupation and its
economic use have been consid-
erably discussed. In the recent de-
cades, civil society has had strong
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confrontations with agribusiness.
Thus was born the Forest Code,
one of the most advanced regula-
tions aimed to organize the use of
natural resources of the planet.
This legislation, among other
things, defines the role of perma-
nent conservation areas, produc-
tive- and alternative-use forests.
Elements such as geo-referencing
allow the implementation of a new
form of land management. Thus,
social capital 1s strengthened
through institutional capital. It
was created a strong sense of in-
terdependence, along with the per-
ception that open dialogue can
bring new elements.

Innovation in forests

There are many studies, reports
and mentions about restoration
and reforestation. In Brazil, the
most intensely discussed goal 1s
the restoration of 12 million hect-
ares, an integral part of the In-
tended Nationally Determined
Contributions (INDC). Overseas,
two important and complemen-
tary initiatives are highlighted:
the Bonn Challenge and the New
York Declaration on Forest. The
first one intends to restore, by
2020, 150 million hectares of de-
forested areas. The second one, in
addition to the total indicated in
the Bonn Challenge, aims to add
another 200 million hectares by
2030. The three aforementioned
propositions are aligned with the
Paris Agreement. All of them are
considered very ambitious.

In recent survey by The New
Climate Economy, a branch of the
change of land use (AFOLU) ap-
pears to have great potential for

reducing greenhouse gas emissions
by 2030. The document estimates
that reforestation can promote an
annual reduction of emissions of
nearly 1.2 to 2.9 gigatons of CO,e.
The amount represents between
3% and 5% of the total cuts that
are required to keep global warm-
ing below 2°C, using the pre-in-
dustrial period as a reference.

One of the great debates about
the so-called forest restoration
agenda was limited around the
cost to reforest one hectare. Ide-
ological confrontations tried to
defend different models with
more environmental or more eco-
nomic nuances. An initial esti-
mate provided by the Escolhas
Institute at the request of the Bra-
sil Clima, Florestas e Agricultura
Coalition pointed out the need
for investment of approximately
R$ 30 billion to R$ 50 billion
for reforestation of 12 million
hectares by 2030 (following the
Brazilian INDC).

This statement was based on
the distribution of the activity in
five different models of forest re-
covery: (a) conduction and enrich-
ment, (b) densification and enrich-
ment (c) direct planting of seed-
lings and seeds, (d) consorted
planting of native and exotic spe-
cies and (e) agro-forestry systems.
Thus, the agenda of the forest re-
covery 1is very wide, and there is
no strict separation among the dif-
ferent models. Cases of combina-
tion and gradual transition among
them may occur.

This scenario requires a con-
sistent effort in research and de-
velopment. Brazil has one of the
world’s best technological arsenals
in forestry, certified by the com-

The integration
among the forestry
world and other
sectors, such

as energy and
agribusiness,

must be expanded
to strengthen
“landscape
management”, which
includes restoration
and environmental
services.

petitiveness of the planting of spe-
cies such as pine and eucalyptus.
Therefore, the challenge is not to
perform a technological break-
through, but to intersperse broad
knowledge on forestry. Examples
include topics such as achieving a
good genetic base of native spe-
cies, acquisition and processing of
seeds, production of seedlings,
classical genetic breeding, forestry
treatment, sanitary control, estab-
lishment of growth curves, con-
sortia and monitoring of planting.

Demand forecasts for forestry
products grow rapidly. The main
driver of this phenomenon is the
consolidation of the bio-economy,
with the expansion of market (en-
ergy, biomaterials, and chemical
industry). The most traditional
companies of the sector lead the
process, aware of the demands of
end consumers and reputational
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A new and
comprehensive
spatial and
territorial

vision, with its
complex social,
environmental and
political components,
must be increasingly
present in the
repertoire of the
contemporary
industrial managers.

elements of members of the value
chain. The quote by Stora Enso,
one of the oldest and most inno-
vative companies of the sector, is
emblematic: “Everything that is
made from fossil fuels today can
be made from a tree tomorrow”

The offer in the estimated di-
mensions can only be achieved
with the intensification of planta-
tions, greater efficiency and the
adoption of sustainable manage-
ment systems worldwide. These
trends are confirmed by the re-
duction of deforestation rates and
the consequent decrease in the
supply of wood derived from for-
est conversions.

In the forestry area, innova-
tions in forestry precision are con-
solidated, with the inclusion of
monitoring (from satellite image
processing to the use of drones),
geo-referencing and data man-

agement as routines. Biotechnol-
ogy moves forward, with impacts
on productivity, resistance to pests
and adaptation to environmental
conditions, such as water stress
and soils with nutritional defi-
ciencies. It 1s estimated that by
2050 the genetic breeding can
double the average forest growth
rate in the world.

The application of biotechnol-
ogy is a good example of how the
concept of dynamic capabilities
can be applied. The border is not
just in the technological innova-
tion; it requires the incorporation
of skills in conducting the debate
on genetically modified trees. Di-
alogue initiatives have been grow-
ing, but some of the agents in-
volved (not only NGOs but also
companies related to the final con-
sumer) are still hesitant as to tech-
nological inevitability, although
recognizing its extent and value.
The debate goes beyond the issue
of environmental safety, including
ideological elements such as the
distribution of social benefits re-
sulting from the new technology.

Also in the forestry field,
knowledge applied to forest re-
generation and recovery of soils
and degraded areas form a strong
demand, with extensive discussion
about forestry models of native
species and attention to the vari-
ous restoration models. In forest-
ry, the concept of multiple usages
is established as a good practice
paradigm. Countries with high
incomes, most in the northern
hemisphere, largely dominate these
techniques, but their application
in Brazil is still very restricted.

In general, it has been ex-

panded the multiple and full use

of trees and forest and industrial
by-products, such as lignin from
the pulp and paper industry, and
sawmill waste from the solid
wood sector. In the industrial
processing front we can highlight
the advances in bio-energy, the
direct use of wood as a thermal
or thermoelectric component or
in the direct production of sec-
ond-generation fuels. The bio-
materials market grows, with
strong emphasis on bio-plastics,
textiles, bio-compounds, panels
and automotive materials, with
special focus on low weight prod-
ucts, with a positive impact on
emissions of greenhouse gases
from the transportation sector.
The application of forest prod-
ucts in the production of chem-
icals such as sugars, phenols, ac-
ids, abrasives, adhesives and oth-
ers keeps on growing, with pilot
scale and industrial production
in North America and Nordic
countries.

Innovations in the forest in-
dustry include advances in the
tracking of products, which es-
pecially critical for products from
tropical zones, following the
trend of origin monitoring, be-
yond the legality demanded by
regulators of the main buyer
countries. This is another good
example of how dynamic capa-
bilities can go beyond the inter-
nal environment of the compa-
nies, often limited to what hap-
pens in their forests and industries.

The increasing complexity of
business transactions and the ac-
ceptance of products require in-
novative marketing skills, rela-
tionship, brand management and
reputation. The dynamism in the
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world of externalities manage-
ment and social licensing for op-
erations explains the growth of
voluntary certification, notably
Forest Stewardship Council
(FSC), and initiatives such as The
Forest Dialog and New Genera-
tions Plantations. Active partic-
ipation in these forums requires
complementary skills to the tra-
ditional ones, representing what
Teece considers dynamic exter-
nal challenges.

Therefore, there is the con-
sensus that consumption will be
decisive in innovation, especial-
ly with the increasing awareness
of the positive role of forests and
products derived from them on
climate changes and on the re-
sulting demand for alternatives
to fossil fuels. The development
of innovations in the forestry field
is directly linked to the concept
of responsible consumption.

In the relationship with the
society and consumers, the role
of forests in the context of cli-
mate changes requires what
seems to be the main innovation
management models: expansion
of the integration of the forest
world with other sectors, such as
energy and agribusiness, within
the context of “landscape man-
agement” (landscape models),
which includes restoration and
environmental services.

There is no space in the con-
cept of dynamic capabilities for
the myopic focus on the internal
environment of corporations and
their properties. There is no way
of'ignoring that the trend of the
forest sector is to be protagonist
of the main demands of the ex-
panded use of soil occupied by
its trees and industries. The spa-
tial and territorial vision, with
its complex social, environmen-

tal and political components,
must be a part of the repertoire
of the industry managers.

Low carbon agriculture

The evolution of Brazilian agri-
culture was driven by the terri-
torial expansion and the techno-
logical development, generating
increasing productivity and re-
sulting in extensive inclusion and
leadership in international mar-
kets. Brazil has become a refer-
ence in the production of food,
fibre and bio-energy. In addition
to the public-private technology,
this trajectory was based on an
apparatus of agricultural policies
(minimum prices, agricultural
credit and rural extension) that
promoted the improvement of the
technology itself and the condi-
tions to expand production and
productivity in Brazil.
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The agricultural credit for in-
vestment was a determining factor
for the adoption of mechanization,
adaptation to different ecosystems,
greater efficiency in the use of
feedstock, minimum tillage, pest
control and precision agriculture.
With increasing pressure on sus-
tainability, the objectives of agri-
cultural policies are changing, be-
coming more transversal, and ex-
panding its scope to food safety,
environmental protection and ag-
ricultural zoning.

Currently, the Brazilian ag-
ricultural sector is funded by
three main sources: the public
system (Bank of Brazil, Caixa
Econdmica Federal, state and re-
gional banks), private banks,
feedstock and traders companies,
as well as resources of the pro-
ducers themselves. Thus, the evo-
lution of agriculture for the in-
corporation of low carbon prac-
depends
represented by public policies,
credit and national and interna-

tices on a triad

tional market pressures.

The Brazilian Intended Na-
tionally Determined Contribution
(INDC) refers to the recovery of
30 million hectares of degraded
pastures, half of it directly related
to the Low Carbon Agriculture
Plan (ABC) and the implementa-
tion of integrated agricultural-
forestry production systems. Agri-
business accounts for about 1/4 of
the national gross domestic prod-
uct and nearly half of exports. Na-
tional emissions targets mention
it explicitly, indicating how de-
terminants arc the low carbon
economy and the use of land for
national development. It is a key
sector for the country to achieve

its global goal of reduction of
greenhouse gases.

The main themes and trends
of the sector have been the inten-
sification of production, rational-
ization of land use and refusal of
conquering new territories, nota-
bly forestry. The degradation of
pasture areas heavily contributes
to the national emissions, along
with the conversion of forests and
Cerrado areas. They are associ-
ated with the decomposition of
organic materials and the ineffi-
ciency of the land use for weight
gain of the animals. Recovering
and maintaining the pasture pro-
ductivity contributes to increase
the stocking rate of pastures and
the mitigation of the emission of
greenhouse gases.

The low-carbon agriculture
depends on production technolo-
gies focused on the integrated pro-
duction systems (livestock-forest),
the increasing of pasture support
capacity and the search for a neu-
tral emission balance. However,
the debate on the low-carbon ag-
riculture is extensive. It is not lim-
ited to a single model or to a mod-
el specifically dedicated to a pro-
duction method. Itis also relevant
the volume of emissions resulting
from the use of fertilizers, espe-
cially the nitrogenous ones.

Organizations such as the Cen-
tre for Sustainability Studies of the
Getulio Vargas Foundation, the
Climate Policy Initiative, Imaflo-
ra and Rabobank have been de-
voted to point out ways of adopt-
ing practices with reduced inci-
dence of negative externalities in
agribusiness. There is a strong cor-
relation between productivity and
sustainability programs, including

costs and differentiated access to
markets. Unlike the forestry sec-
tor, the access to credit is crucial
in this segment. Instruments such
as the Green Protocol, ABC Pro-
gram, guidelines from Febraban,
Principios do Equador and Bank-
ing Environment Initiative can be
strong fostering instruments.

One of the main innovative
borders is the development of agro-
forestry systems, or consortium of’
agricultural crops with tree spe-
cies. They are used to combine
forest restoration with recovery of
soils and production of food, wood
and energy. A wide range of tech-
nologies minimizes the risk of deg-
radation, optimizes productivity
with minimal use of agrochemi-
cals and controls externalities by
focusing on further harmonization
of ecological functions, enabling
the establishment of a better in-
terrelationship among soil, fauna,
flora and climate.

Paths to be followed

In a synthetic form, perhaps the
most powerful concept linked to
land usage is landscape manage-
ment, which covers housing, pro-
duction and conservation in an
integrated and coordinated way.
This concept is based on some crit-
ical pillars:

»-transparency in the use of land
and traceability of products de-
rived from it;

> recognition of the value (not just
economic) of the natural capital;

> rationality and efficiency in the
use of natural resources;
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> restoration of degraded and un-
derused natural capital;

»recognition of the production
of positive externalities and pay-
ment for environmental services;

»social and economic punishment
for the production of negative ex-

ternalities;

»social integration, connecting
the country to the cities;

»integration of logistics and re-
sponsible consumption of goods
resulting from the use of the land;

> attention to innovation in prod-
ucts, services and management
models related to low-carbon

emissions;

»Medium and long term inte-
grated planning.

The articulation of the produc-
tive sector linked to land use, with
civil society gradually learning to
deal with the complexity of the
multistakeholder governance. The
answer to the challenge of com-
plexity is actions to promote con-
fidence and joint innovative prog-
ress through cooperation. Initia-
tives such as the Brasil Clima,
Florestas e Agricultura Coalition and
its more than 130 members indi-
cate that the consolidation of the
low carbon economy, associated
to the use of land, requires some
elements:

> cffective and transparent imple-
mentation of the Forest Code, us-
ing the Rural Environmental Reg-
istry (CAR) as the central pillar,

enabling the society to create its
own tools to monitor the quality
of mapping and propose integrat-
edlandscape management systems;

> establishment of plans for land
regularization in territorial plan-
ning, addressing conflicts arising
from the overlap of ownership and
land use rights;

> increasing participation of low-
carbon agriculture in the scenar-
io of food production in Brazil,
using as the central pillar the cred-
it policy, the innovation and the
wide dissemination of sustainable
practices, such as the production
intensification, the recovery of de-
graded areas and pastures, the
crop-livestock-forest integration,
the dissemination of agro-forest-
ry systems, the direct planting and
other similar initiatives;

» effective forest restoration, in-
tegrated to the production of food,
energy and fibre, with striking
provision of environmental ser-
vices related to climate, water re-
gime, biodiversity and soil qual-
ity. Here, the technological devel-
opment of forestry of native tree
species is vital;

> vigorous resumption of the
national agenda of bio-energy,
with integration to the ethanol
products like biodiesel and fuels
from forests;

> consolidation of the rain forest
economy, historically relegated to
informality, illegality and impu-
nity, through the encouragement
of sustainable forest management
in tropical forests and efficient

mechanisms for tracking timber
and non-timber forest products.

» commitment to fully eliminate
deforestation and forest degrada-
tion in the supply chains of food,
fibre or energy;

> incorporation of public infor-
mation practice of inventories of
emissions of greenhouse gases,
as well as plans to mitigate their

emissions;

> effective financial compensa-
tion for environmental services,
recognizing the carbon value and
of transaction mechanisms associ-
ated to it;

» inclusion and leadership of Bra-
zil in the international coopera-
tion related to the land use and
the low carbon economy; adop-
tion of incentive and priority rec-
ognition to low-carbon practic-
es in the international trade of

commodities.

The interdependence of sec-
tors involved in land usage may
replace the orfor the and: it is pos-
sible to produce and preserve,
leaving behind the false paradigm
of producing or preserving. Oth-
er countries will hardly compete
with Brazil in this field. The sig-
nal that the planet will move to-
wards a low carbon economy is
given. If properly conducted, Bra-
zil may reach a unique and ex-
tremely favourable competitive
position in the production of
commodities from land usage,
achieving at the same time the
valorisation and the preservation
of its huge natural capital. m
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A Bretton Woods

of low carbon

in the era of financialisation

Alfredo Sirkis

Executive director of
Centro Brasil no Clima,
journalist and writer.

Tackling climate changes cannot be the exclusive
responsibility of governments, almost all of which are
indebted and running high deficits. A portion of the
§220 trillion circulating in the international financial
system must be drawn to the productive investments
required for building low-carbon economies. It is already
possible to establish economically-valid unit value for
carbon reduction. This can generate a new monetary
standard that reconciles environmental protection with
strengthening of the global economy.

60

Recently, the conservative Time magazine chose
as its cover story a striking critique of what it de-
fined as the financialisation of contemporary
capitalism. In other words, this means an econ-
omy where the financial capital fails to adequate-
ly supply the productive sector and circulates
primarily in a world apart, one of the multiple
forms of speculation. This situation contributes
to the stagnation of the world economy, with
mediocre growth and the constant risk of reces-
sion, despite low interest rates and inflation (Bra-
zil is an extreme case: recession with inflation
and high interest rates). Globally, financialisation
contributes, among other factors, to the struc-
tural unemployment, poor growth, income con-
centration, indebtedness and public deficit, which
have incited austerity measures that tend to gen-
erate vicious circles.

At the same time, climate change has become
a major challenge for humanity in this century.
Its consequences are already clearly visible: larger
and more frequent floods and inundations; accel-
erated melting of glaciers at the poles and in moun-
tain ranges; rising and acidification of oceans —
which have come with the alarming scientific
predictions of heat waves, droughts, forest fires,
huge losses in agriculture and food production,
repeated damage to urban health, transport and
communications infrastructure, as well as new
risks of new pests and diseases, migrations, ten-
sion and conflicts. The civil war in Syria was pre-
ceded by five years of drought, a collapse in agri-
culture and mass migration to urban peripheries.
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As a consequence of the in-
creasingly intense and frequent
climate change, there are mount-
ing losses for the world economy,
with entire segments increasing-
ly exposed, such as the insurance
and reinsurance sectors. It is clear
that the process of climate change
will lead to growing economic
losses, which have already been
partially quantified and greatly
exceed the investments necessary
to tackle the problem, keeping
global warming of the planet be-
low two degrees over the century.

There is therefore a double
historical necessity: restore
growth and productivity in the
global economy and finance the
transition to low carbon econo-
mies. Both are deeply linked.
The solution depends on the ca-
pacity to mobilize at least part of
the “locked” capital in the glob-
al financial sector, bringing it to
the productive sector and, with-
in it, to investments in low-car-
bon economies and, in the fu-
ture, carbon-neutral.

Countries no longer have the
resources available to them in the
past. Most of the world’s money
is not in their hands, even if they

charge taxes or take ownership
of oil export earnings. They still
have much power, but it is de-
creasing. Any realistic analysis
of public financial resources and
internal political circumstances
of the governments of the Unit-
ed States, the European Union,
Japan and most other developed
countries will reveal that they
would have extreme difficulty
in financing this process.

In fact, it will be difficult for
them to be able to faithfully com-
ply even with the commitment
has already pledged — an annual
contributing of US$100 billion
for the Green Climate Fund for
mitigation and adaptation actions
as of 2020. Some kind of accom-
modation in this disbursement
will inevitably be negotiated,
which increases after 2025. It is
said that a large part of it can
come from an AAA Fund, ca-
pable of capturing resources on
the financial market. Govern-
ments of developed countries
would offer guarantees for the
fund. However, this debate still
has not happen in the Standing
Committee on Finance of the
United Nations Framework Con-

vention on Climate Change
(UNFCCC), where there seems
to be a dialogue among the deaf:
explicit accusations on the one
hand, implicit denials and delays
on the other. Even if the US$§
100 billion were materialized,
the problem would not be solved.
It is estimated that the annual
demand for mitigation actions
consistent with the 20C trajec-
tory is approximately US$ 3 tril-
lion per year (US$ 1 trillion on-
ly for the energy transition).

It is an illusion to imagine
that governments will be able to
promote mitigation and adapta-
tion through public investment,
as occurred during the Marshall
Plan after the war. This invest-
ment continues to be strategic
both to finance the transition to
low-carbon/neutral-carbon
economies and to accelerate the
pace of the world economy. The
question is: How can this be do-
ne? What kind of public invest-
ment? What would it be direct-
ed to? This investment can play
a catalytic role in scientific and
technological research, which is
essential to the desired transition,
which, among other things, in-
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volves abandoning fossil fuels. In
addition, it can offer guarantees
to new financial mechanisms cre-
ated to leverage the transition to
low carbon/neutral carbon econ-
omies. Along with a civilizing
pressure of world public opinion
and civil societies mobilized
against the financialisation of the
global economy, governments
need to create new mechanisms
to encourage and guarantee in-
vestments that require large ini-
tial outlays and have a slower re-
turn. Today, these types of finance
are typical of development banks,
including the multilateral ones,
such as the BIRD, BID and in
the future the development bank
of the BRICS and the Asian bank.
That’s not enough.

The global economic and fi-
nancial system has flows and their
dynamics that historically go in
the opposite direction to what
would be necessary: the so-called
“markets” still bet heavily on fos-
sil fuels. The auspicious informa-
tion is that a process of “disinvest-
ment” is in motion that already
strongly affects coal. Sovereign
wealth funds, such as Norway’s,
pension funds, major universities
and even families with large for-
tunes are beginning to withdraw
their investments in coal and, in
some cases, oil. The recent drop
in oil prices is a two-edged sword:
it inhibits large investments that
increase future emissions, but, to
some extent, hinders clean ener-
gies, especially in the transporta-
tion sector, making the electric
car less competitive, for instance.

Some rightly say that the Stone
Age did not end for lack of stones,
but because our ancestors learned

to make tools and weapons with
metals. So must the era of fossil
fuels to be replaced by the clean
energies. However, a push from
politics and the new signs in the
economic game will be necessary.

Economics is intended to be
an exact science, but it results from
circumstances and human histor-
ical needs. Today, a central issue
is climate change, with its an-
nounced catastrophe and its ten-
dency to exacerbate many other
problems. A new economic and
financial order is needed so that
we can tackle the great challenge
of the era in which we live. Its
cornerstone is the recognition of
the social, environmental, eco-
nomic and financial value of de-
carbonisation.

New realities in the economy
often have as their starting point
international political and diplo-
matic arrangements that relate to
some pressing historical neces-
sity. This was the case of the con-
temporary economic system,
structured in 1944, at the end of
World War II with the Bretton
Woods agreement that created
the World Bank and the Interna-
tional Monetary Fund. The gold
standard was also instituted, serv-
ing as the financial backing for
the dollar in relation to most oth-
er national currencies. This gold
standard was different from the
one previous to World War I, be-
cause it was much more compre-
hensive. In 1971, in the Richard
Nixon administration, facing the
risk of a significant decline in re-
serves, abandoned gold as collat-
eral. The dollar remained the cur-
rency-standard, but dissociated
from gold. This was good for the

We need a new
economic order
capable of
promoting the
transition from
carbon-intensive
to low-carbon
economies, in
order to prevent
the climate
changes underway
from becoming
catastrophic.

United States, but not necessar-
ily for the rest of the world.
John Maynard Keynes had
proposed in Breton Woods a new
international currency, the “Ban-
cor”, but the proposal was not ac-
cepted by the United States. Al-
though the gold standard/dollar
mode and many of the suggestions
on foreign exchange and inter-
national trade have not survived,
the Bretton Woods conference
structured relations of the world
economy for the post-war. It was
completed a few years later by the
Marshall Plan, a huge package of
outright American public invest-
ments, to rebuild war-torn Eu-
rope with remarkable success.
Gradually, the idea has been
suggested that the era of the cli-
mate change and the global eco-
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nomic stagnation should be a
kind of “Bretton Woods of low
carbon”, i.e., a new economic
order to promote the transition
from financialisation to a new
cycle of the productive economy:
from the carbon-intensive era to
alow-carbon/carbon-neutral one
in order to prevent climate
change from becoming cata-
strophic —and which comes with
the extra perks of combating lo-
cal air pollution, job creation,
reduced health spending, tech-
nological development etc.
‘What can we do to make the
issue of climate change no longer
just a matter of governments, but
also a matter of economics? Ne-
gotiations at the UNFCCC as-

sume that governments may im-
pose rules that require a cut of gas
emissions large enough to stabilize
climate. However, for this to be
possible, low-carbon productive
investments must be lured from
the world economy, at least a por-
tion of this huge mass of money
circulating today through finan-
cial markets —which is outside the
control of governments.

The current effort is
insufficient

After the Climate Change Con-
ference held in Paris in Decem-
ber 2015 (COP-21) Conference,
the glass may be fuller, but it is
still half empty. How empty or

full is the object of a debate that
will not end anytime soon. There
was a breakthrough with regard
to the outline of an instrumental
action plan that, if objectified
and accelerated, will be able to
help the next conferences on cli-
mate. The political, diplomatic
and cultural context for a civi-
lizing turnabout is being created
that can produce something ex-
ponential, especially in the eco-
nomic field.

Therein lies the hope of our
species, which is has been paving
the way to extinction, like the
dinosaurs, which can still avoid
this tragic fate. The climate ne-
gotiations in the UNFCCC join
196 governments with equal sta-
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Global warming

is very serious.
However, to face it
and keep it under
control, it is not
necessary that
196 countries cut
their emissions
significantly: a much
smaller group of
nations can take
this decision.

tus, from the United States to
Maldives, from China to Tuvalu.
This is attractive from the point
of view of the high ideals that in-
spired the creation of the UN,
but does not reflect the power (of
destruction and change) that each
country has on the climate. In
fact, to achieve the “2 degrees
and 450 parts per million” para-
digm, it would not be necessary
that 196 countries cut their emis-
sions significantly: it would be
enough that a much more re-
stricted group did so.

In 2011, the ten largest emit-
ters, in descending order, were
China, the United States, the
European Union, India, Russia,
Indonesia, Brazil, Japan, Canada
and Mexico. This becomes im-
portant when we think of “clos-
ing the account”, surpassing what
was voluntarily committed by
all the countries during the COP-
21 process. Considering all of
the goals presented in 2015 and

assuming that it will be fulfilled
by 2030, we will have exceeded
the global emission required to
put the planet on a two-degree
trajectory by 15 gigatons (billion
tons of equivalent CO,).

China, United States and the
European Union are responsible
for more than half of the emis-
sions. But if we look to the fu-
ture, decades ahead, we realize
that other countries may have a
much greater weight than the
current in GHG emissions. The
most obvious case is that of India
itself, which now exceeds China
in GDP growth and is installing
more coal plants (although, in
parallel, it also expands the sup-
ply of solar energy). Other Asian,
African and the Middle East
countries will play a bigger role
in the future. Thus it is necessary
to identify trends and act proac-
tively, especially in relation to
coal. Each new coal plant emits
for thirty years at least.

Here appears another prob-
lem: in the final analysis, gov-
ernments are responsible for the
emissions that occur in their ter-
ritories, but their ability to dras-
tically and efficiently impose re-
ductions to third parties (com-
panies, energy providers, drivers,
farmers, consumers) depends on
a series of political, governance
(government run quality) and
governability (ability of a gov-
ernment to enforce public poli-
cies) factors. We talk a lot of
emissions of countries, but in
fact, they are not emissions of
nation-states, except in cases of
state enterprises. The emitters
are companies, human conglom-

erates and consumers in general,
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and the control of governments
on these processes is relative.
Even where the economy is still
largely state-controlled, as in
China, the central government
no longer controls everything.
In the provincial and local levels
there is a strong obstruction to a
drastic reduction in the use of
coal, for example.

In the democracies, the process
of “command and control” over
the economy and its externalities
is complex. Therefore, as we shall
see, one cannot imagine that gov-
ernments will solve the problem
by themselves. Many companies
emit more greenhouse gases than
several countries together. They
need to be directly engaged and
charged, participating in the var-
ious business forums on decar-
bonisation and associating them-
selves to the negotiating process.
This has been one of the limita-
tions of the process led by the UN.

This process has two features
that are unlikely to be changed:
(a) the responsibility of emissions
is given in the place of emission
and not where the products are
consumed and (b) the so-called
parties of the negotiating process
are just national governments.
Thus, China —where Japan’s, Eu-
rope’s and the United States’ in-
dustries were “relocated” and
from where products are export-
ed to consumers from these mar-
kets — is solely responsible for its
emissions. Even if investors and
consumers are across the sea, the
onus is only assigned to the coun-
try where emissions occur. On
the other hand, national govern-
ments negotiate decisions that
must be later implemented by pri-

vate companies or regional and
local governments that fail in fol-
lowing the process.

To put the planet on a path
under the two-degree objective,
it will be necessary to diversify
ways and multiply consultations
beyond the UNFCCC. We have
already seen that in 2030, in an
optimistic hypothesis, 15 giga-
tons will be needed - equivalent
to one and a half China of emis-
sions - to achieve a trajectory
compatible with two degrees.

The Intergovernmental Pan-
el on Climate Change (IPCC)
still conducts studies to estimate
the possibility of achieving
something close to 1.5 degrees,
but this seems to be an impos-
sible goal without geo-engineer-
ing solutions.

To make possible the path “of
less than two degrees” it will be
necessary to reach carbon-neutral
societies sometime between 2055
and 2070. In order to approach
the 1.5 degree mentioned in the
Paris Agreement it will be nec-
essary to obtain greater decar-
bonisation of the economy. In
addition to the geopolitical, cul-
tural and political difficulties,
inherent in many countries, there
is a fundamental question in com-
mon: the transition to low-car-
bon economies requires relative-
ly high levels of investment, of
approximately US$ 3 trillion per
year, which makes the US$ 100
billion of north-south transfer
mentioned derisory, although it
is in the discussion and debates
in the UNFCCC.

Not surprisingly, the Achilles’
heel of the COP-21 and the UN-
FCCC is the issue of financing the

transition to the low-carbon econ-
omy and the adaptation. The
Standing Committee on Finance
is the epicentre of this paralysis.
Since the beginning of the pro-
cess, the idea that developed coun-
tries should finance the mitigation
and adaptation processes in the
developing countries has predom-
inated. It comes from the notion
of “historical responsibilities” in
the greenhouse gas accumulation
in the atmosphere, which creates
an obligation by the “polluter-
payer” principle. Although this
notion has never been officially
recognized by the developed coun-
tries and has given rise to signifi-
cant caveats, an obligation in the
UNFCCC was set up since the
Convention that developed coun-
tries should contribute in a larger
scale to tackle global problems,
notably those related to climate
change, although this has never
been clearly analysed.

Leaving mitigation exclusive-
ly in the hands of developed
countries, as understood in the
paradigm of the Kyoto Protocol,
means giving up any chance of
achieving a two-degree trajec-
tory, since the developing world
emissions are today higher than
the developed one’s: China is re-
sponsible for 1/4 of global emis-
sions and India has become the
third largest emitter (if we con-
sider the countries of the Euro-
pean Union separately) or the
fourth (if we consider the Euro-
pean Union as a country).

The greater involvement of de-
veloped countries in financing
mitigation and adaptation actions
has been accepted and consecrat-
ed when the Green Climate Fund
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was established. They are expect-
ed to contribute from public, pri-
vate, multilateral and bilateral
sources with US$ 100 billion an-
nually from 2020 onwards. Just
before COP-21, only US$ 10 bil-
lion had been effectively allo-
cated, although there were men-
tions to US$ 60 billion which
had been “promised”.

Currently, most observers
think that the US$ 100 billion
will be collected in 2020, but
only a small part will be direct-
ly available to the Green Climate
Fund. Most of it will probably
come in the form of guarantees
to leverage private funding. A
good start would be to redirect
spending directly or indirectly,
subsidizing fossil fuels. In a 2013
study, the IMF calculated the
cost of subsidies at US$ 480 bil-
lion, and the overhead costs, in-
cluding externalities costs, at US$
1.9 trillion. The elimination of
these subsidies would release re-
sources that could be invested
directly in clean energies and
energy efficiency, improving the
competitiveness of other sources
instead of fossil fuels, now sub-
sidized. In some countries, how-
ever, the end of these subsidies
isavery delicate political process,
which will require compensa-
tory measures for population
groups affected by possible in-
flationary effects on basic prod-
ucts. Anyway, the best time to
tackle the issue of subsidies for
fossil fuels is the current one,
when oil prices are low.

The elimination of these sub-
sidies 1s just a transition compo-
nent. It will be necessary to do
something even more ambitious:

what is conventionally called
“new international financial or-
der” or metaphorically a “Bret-
ton Woods of low carbon”. To-
day, the central problem of hu-
manity is climate change, with
its promised disaster and its ten-
dency to aggravate all the other
problems. A new economic and
financial order is necessary in
order to face the problems of the
era in which we live. Its corner-
stone is the recognition of “the
social, environmental, econom-
ic and financial value of decar-

bonisation”.

New economic
mechanisms
for decarbonisation

In addition to direct public con-
tribution and the elimination of
subsidies to fossil fuels, there are
roughly three families of possible
economic mechanisms: the carbon
credit markets, the real pricing
and the so-called positive pricing.

l ) The carbon credit markets

were created following the
Kyoto Protocol of 1997, they con-
sist of enabling an agent to fulfil
their goals by “buying” the reduc-
tion of emissions from another. It
is a mechanism that after all is quite
limited and subject to misuse, to
double counting, to speculative
operations and frauds in certain
situations.

COP-21 created an alterna-
tive to this “market” after a com-
petent negotiation, the two main
agents of which were Brazil and
the European Union. Found in
Article 6 of the Paris Agreement,
this is a “voluntary cooperation”

involving “the use of mitigation
results transferred internation-
ally to nationally determined con-
tributions.”

We face the challenge of up-
dating the “carbon markets” to
the context inaugurated by COP-
21, in which all countries have
their Intended Nationally Deter-
mined Contributions (INDC),
with a vehement decision of halt-
ing the “double counting” and
sanitizing these markets from their
previous sins. Can this mechanism
operate in this new context? At
first glance, the interest in it would
be lower than it seemed in the
early days of the carbon credit mar-
ket, which financed many impor-
tant projects of mitigation in sev-
eral countries, including China
and, to a lesser extent, Brazil. It
was hard to avoid double count-
ing, when developing countries
did not have any internationally
registered target for mitigation and
there were many gaps in second-
ary markets of such credits. One
cannot say that the carbon credit
market has been useless, becom-
ing a speculative deception. De-
spite distortions and stumbles, it
played a positive role.

Even reviewed and suppos-
edly worthy of interest, which is
not correct, the carbon credit
markets are structurally limited
in their scope. They are essen-
tially a mechanism to streamline
the fulfilment of established goals.
In asituation where all countries
already have their voluntary
emissions targets, it tends to be
even more limited. The “carbon
markets” are not able to trigger
and guarantee the exponential
process required to make the
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global transition to low-carbon
economies, producing a dramat-
ic decarbonisation in the second
half of the century. For this pur-
pose, trillions of dollars per year
must be invested. To mobilize
resources on such a scale, it is
necessary to price carbon in the
two aforementioned modes, the
“real pricing” (essentially a tax
reform, country by country) and
the “positive pricing” (the car-
bon reduction, for which the
COP-21 produced an eftective
action in the 108 paragraph of
the Paris Agreement).

2 ) Real pricing for carbon tax-

ation would be the backbone
for a more robust and global mit-
igation action, since it allows the
incorporation of usually ignored
externalities: inputs, processes,

products, services and technol-
ogy, according to the carbon in-
tensity - including the cost of
damage caused by their contri-
bution to the climate change and
local pollution. Thus, fossil fuels
would receive a reality shock.
There are frequent complaints
that clean energies such as the
solar and wind ones are still too
expensive (although their cost
has fallen spectacularly), so that
coal and oil are the most recom-
mendable from an economic
point of view. However, the nu-
merous subsidies, direct and in-
direct, given by governments to
fossil fuels are not included in
this amount.

Externalities resulting from
burning of these fuels are also
not included. What does that
mean? An externality is a direct

or indirect negative consequence,
but with a clear cause-etfect re-
lationship. Let’s imagine a coal
plant near a city like Beijing or
asteel mill in Santa Cruz, in Rio
de Janeiro. As local effect pol-
luting agents, they cause a large
amount of respiratory diseases.
This requires a strong increase
in the expenses of the health sys-
tems. In cities like Beijing or
New Delhi, these emissions are
horrible. According to the World
Health Organization, there are
annual 7 million premature
deaths from exposure to air pol-
lution. In addition, greenhouse
gases reinforce the climate chang-
es, floods and droughts, the eco-
nomic cost of which is also not
perceived. Of course, the conse-
quences of global pollution of
greenhouse gases are more dif-
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fuse than the toxic fog that
smothers New Delhi: we must
consider the increasing of floods,
droughts, losses in agriculture,
heat waves, damage to infrastruc-
ture etc.

These and other externalities
are not included in the calculation
of the price of coal or gasoline. It
is time to do it, and taxation is
the way. This precise calculation
is not trivial, but the reality is
clear: fossil fuels imply global and
local externalities that need to
be incorporated into prices. The
best way to do this is taxing car-
bon, incorporating to its price
the damage it causes to society
in medical costs, environmental
damage and others.

Some claim that coal is good
for India because it is cheap, plen-
tiful and easy to obtain. Do these

people consider the costs to air
pollution in the cities, spending
with health and accidents in the
mines, in addition to the global
climatic effect? Local air pollu-
tion causes public health costs of
up to 43 billion euro in the Eu-
ropean Union — even with all its
technological capacity. It is pos-
sible to imagine the situation in
China and India, where coal
causes almost apocalyptic con-
sequences. Once externalities are
incorporated, things that were
cheap become expensive.

The carbon taxation also en-
ables the clean and renewable
energy sources to compete equal-
ly. So far, however, it has not
significantly evolved. Participants
of the Kyoto Conference in 1997
chose the path of “carbon cred-
it markets” instead of the carbon

taxation. Australia adopted it in
the following election, but the
Conservatives abolished it when
they retook government. Voters
did not like the price increase in
the electricity rates.

This real pricing makes the
intensive carbon more costly,
helping to improve the compet-
itiveness among clean energies
and technologies. It raises an
additional amount to be invest-
ed in the low-carbon economy
and helps to establish a more so-
cially fair tax system. This
should be done without increas-
ing in the tax burden, replacing
taxes on labour and the invest-
ment by taxation according to
the carbon intensity.

This is a battle to be fought
in each country, since the tax
systems and subsidies are nation-
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al. At the global level, a positive
sign from the UNFCCC to all
the countries is a possibility.
There is not the necessary con-
sensus yet. In the Paris Agree-
ment there was only an oblique
reference to carbon pricing, in a
section which deals with non-
governmental contributions. It
appears in the fifth part, which
deals with “non-party partners,”
at the end of paragraph 136: “[the
decision] also recognizes the im-
portant role of providing incen-
tives for emission reduction ac-
tivities, including instruments
such as domestic policies and car-
bon pricing”. This real pricing,
however, is already being prac-
ticed by many national and sub-
national governments, besides
companies, including major en-
ergy companies, such as Shell.

The expectation is that the
carbon price allocation advances
in countries at national, region-
al and local levels, and on busi-
nesses. An increasing number of
companies are already setting up
a shadow price in its operations,
related to the emission intensity
at different stages of production
of their product or service.

Tax reforms, taxing carbon
instead of other taxes and elim-
inating fossil fuel subsidies, will
help to create a more favourable
economic environment for the
transition. They will occur
gradually, country by country,
reaching the companies. They
will hardly result from a global
agreement, although UNFCCC
can gradually create a more fa-
vourable environment for na-
tional, sub-national and corpo-
rate advances.

3) Positive pricing. The car-
bon taxation is the “trun-
cheon”, while the positive pric-
ing is the “carrot”. We assign in
it a price not directly related to
carbon, but to its reduction or
removal (by the so-called “mit-
igation activities”). It is a process
still under construction, whose
first step was taken at COP-21
with the recognition of the “so-
cial and economic value” of mit-
igation actions. The genesis of
this positive pricing of carbon
reduction is in paragraph 108 of
the Paris Agreement, which “rec-
ognizes the social, economic and
environmental value of volun-
tary mitigation actions and co-
benefits for adaptation, health
and sustainable development.”
Like so many others, this formu-
lation and its location in the text
were the result of commitments
with different types of objectors.
It was a bit of a baroque nego-
tiation, but it preserved the basic
device, i.e. the recognition that
the carbon reduction (mitigation
actions) means value. Those that
reduce greenhouse gas emissions
will generate an intrinsic eco-
nomic value. A form of pricing
different from carbon pricing was
thereby established. They are not
opposed, since each one has its
own usefulness.

Future mechanisms to apply
this recognition and boost low-
carbon investments, “mobilizing
the trillions,” will only tangen-
tially pass by UNFCCC. The es-
sence of this construction will
probably happen through a “cli-
mate club”, to be composed by
interested governments, central

banks, development banks, mul-

With the G20
support, national
and sub-national
governments,
central banks,
development banks
and multilateral
agencies can
constitute a “climate
club” to boost
investments.

tilateral agencies and possibly sub-
national governments. At some
point, it will require a G-20 push.
It depends on the UNFCCC sys-
tem to certify emission reduc-
tions, which should relate to the
successor mechanism of carbon
credits. Its currency will be the
“emission reduction/removal cer-
tificates”, guaranteed by govern-
ments and operated by a system
of accredited institutions.
Which driving mechanisms
of investment may come from
“positive pricing”? Initially we
can think of two of them. The
first one would consist of carbon
reduction certificates - guaran-
teed by a number of govern-
ments, central banks, develop-
ment banks and multilateral
agencies - with which decarbon-
isation certified projects could
pay part of their debt. Compa-

nies, governments and civil so-
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ciety organizations could par-
tially reimburse funding for these
projects. Such certificates would
be absorbed by an international
fund, guaranteed by governments
or by a pool of institutions that
would accept converting them
into currency for the project fi-
nancing bank. These certificates
could generate a private second-
ary market, the green bond type.
Instead of being tied to specific
projects, they would keep the
dynamics of the increasing de-
mand for reduction/removal of
carbon, to the extent that the
Intended Nationally Determined
Contributions of the countries
were reviewed in an increasing-
ly ambitious way, according to
the Paris Agreement.

The second one would be a
specific mechanism to compen-
sate the “carly actions” of miti-
gation, completed ahead of
schedule and/or the “additional”
actions, the ones beyond the tar-
get set in the Intended Nation-
ally Determined Contributions
of the intermediate country.
They would be remunerated with
a “climate currency”, which
would be exclusively used to ac-
quire products, services and tech-
nology, leading to a subsequent
reduction of emissions and gen-
erating a virtuous cycle.

A Bretton Woods
of the low carbon

Before even putting into prac-
tice any of the aforementioned
mechanisms, another one already
in full operation would need to
be redirected. This is the “quan-
titative easing”, by which central

banks —previously the American
“Fed”, currently the European
Central Bank — inject liquidity
into the economy by buying a
wide range of government se-
curities, companies and financial
markets. This indiscriminate
purchase, including dubious titles
— the so-called “junk bonds” —
provides resources that could go
to the production system, but
are often put back by banks in
the speculative wheel. The great
solution would be directing a
substantial part of this quantita-
tive easing explicitly to the tran-
sition to low-carbon economies,
by acquiring or offering guar-
antees to emission reduction/
removal certificates and bonds
(or climate currency) linked to
the remuneration of these “an-
ticipated” or “additional” miti-
gation actions.

It is necessary to establish a
“friendly” backdrop in the in-
ternational financial system for
the transition towards the low
carbon economy. We have al-
ready seen that the global demand
for this transition is currently es-
timated at US$ 3 trillion per year.
In the energy sector alone, it is
$ 1 trillion. This money will not
come from governments, almost
all of them heavily indebted and
with a negative balance. It would
not come from the Green Cli-
mate Fund of the United Nations
either, which so far has only saved
US$ 10 billion, with the prom-
ise of another US$ 60 million.
No one believes that it will reach
the goal and there are doubts
about it being able to spend these
savings effectively. Meanwhile,
there are around US$ 220 tril-

It is possible to
reconcile the fight
against the climate
challenge with the
productive recovery
of the global
economy in order
to recover from the
current stagnation
towards a new
production cycle.

lion circulating through the var-
ious circuits of the financial sys-
tem in various applications. How
is it possible to attract a portion
of it for low carbon productive
investments?

Although no longer able to
directly finance these US$ 3 tril-
lion annually, the governments
would probably be able to col-
lectively provide the necessary
guarantees so that these resourc-
es could finally leave the large
speculative financial circuits and
finance a productive low carbon
economy, tending to carbon-
neutrality.

This, in large part, will prob-
ably be articulated outside the
UNFCCC, under the G-20 (the
group of countries with the
twenty largest economies) and
the multilateral financial system.
Tackling climate change cannot
be just an exercise among gov-
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ernments. The civil society and
the citizens must actively par-
ticipate. And the actions to re-
duce emissions need to work not
only from the climatic point of
view, but also from an econom-
ic point of view. This takes on a
new meaning if we consider the
unit value of carbon reduction,
as approved in paragraph 108 of
the Paris Agreement.

There is an initial scepticism
about financial products and de-
vices to be created from this val-
ue recognition. Would it be just
a Bitcoin business, simply a vir-
tual currency of the internet and
social networks?

We don’t think so. We're talk-
ing about a real value. The Stern
Report, from a working group
ofleading economists command-
ed by British Lord Nicholas
Stern, calculated in a very de-
tailed way the total damage that
climate change caused by the
“greenhouse effect” will inflict
on the global economy. It calcu-
lates between 5% and 20% of
GDP, depending on the calcula-
tion of various indirect costs.

Let us consider the 5% sce-
nario. If global GDP in 2014,
which was US§ 77.6 trillion,
were our basis of calculation,
we would have aloss of US$ 3.8
trillion per year. Obviously, this
cost estimate would have to be
projected in time (2050? 20107?)
and fixed by the governments
based on a calculation from ex-
perts. Although it cannot be do-
ne with precision, this “official
number” has been sought sev-
eral times.

From the moment a number

is set that measures the damage

inflicted on the global economy
in a given period, it is possible
(and even relatively easy) to es-
tablish the value of each ton of
carbon that is no longer emit-
ted. If we recognize this as a
“unit of value”, we can even
imagine that the carbon reduc-
tion would be a new “gold stan-
dard”. The gold standard had
several “lives” in different ways:
in the strongly liberal economy
of the late nineteenth century,
in the years after World War I,
between 1944 (Bretton Woods
Conference) and 1971, when the
United States abandoned it, the
dollar itself taking its place in a
way, with growing problems and
conflicts. The adoption of the
gold standard reflected an old
monetary practice, but it is in
fact a human convention, some-
thing established in a negotiat-
ing table. It could have been
some other metal - silver was
considered at some point - or a
commodity.

“Value” is something human-
ly arranged in a given historical
context and reflects a human
need. Therefore, when it is
agreed that the carbon reduction
represents a unit of value because
it has social, economic and en-
vironmental value, as the Paris
Agreement has done, a new wind
is now blowing in the world
economy. If we imagine that the
possible consequence is attract-
ing large resources for produc-
tive low carbon economy, with
investments that can reduce emis-
sions of greenhouse gases, we
realize that this may be an im-
portant element to “close the ac-
count” of 15 gigatons left over

in 2030 — even if all current tar-
gets are met.

Here’s an idea that needs to
be considered: carbon reduced
or removed is the new gold!
Currently, there is nothing ca-
pable of producing a new inter-
national financial order, as was
the Bretton Woods Conference.
The UNFCCC, the Interna-
tional Trade Organization
(ITO), the OECD and the Bret-
ton Woods institutions — the
World Bank and the Interna-
tional Monetary Fund — or the
control circuit of the Basel
agreements, act separately, each
one in their particular area. Per-
haps the G-20 1s the body ca-
pable of promoting the wide,
necessary consultation. If in the
future humanity is able to face
the challenge of keeping the
temperature rise below two de-
grees (or come close to 1.5),
surely the aforementioned
mechanisms will play an impor-
tant role in the coming decades.
They will establish the points
of intersection between the an-
swers that humanity must give
before the emergence of climate
changes and the need for glob-
al macroeconomic recovery, re-
versing the process of specula-
tive financialisation with a new
development cycle: one of the
low-carbon or carbon-neutral
economies. There is a consistent
convergence between what
needs to be done to face the cli-
mate challenge and what can
facilitate a productive recovery
of the global economy to get it
from the current speculative
stagnation towards a new pro-
duction cycle. =
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Increased energy efficiency, dissemination of renewable energy, low carbon
agricultural techniques, changes in the modes of transport, improvements in
the waste management and reforestation would allow a significant
reduction in the emission of greenhouse gases in Brazil. They are low-cost
measures, consistent with economic growth, creation of jobs and increased
family income.

Energy, environment and development

Energy, in its various forms, is present in all human activities, both
as an essential service to the quality of life and as a production fac-
tor that boosts economic development. Therefore, we should look
upon the production and use of energy with a systemic approach that
transcends the energy sector itself. It is necessary to consider the en-
ergy component, as well as the environmental one, in the different
sectoral policies.

The relationship between energy and the environment is also
very large, both by the use of natural resources and by the impacts
in the long chain that produces, transports, distributes and stores en-
ergy before its final use. The primary energy sources can be found
in nature: oil, natural gas, coal, wood, sugar cane, waterfalls, and
uranium. Some of these sources, such as wood, can be used directly
by the final consumer, but in most cases it is necessary to utilize pro-
cessing centres, such as refineries, gasification plants, coking plants,
coal plants, distilleries, hydroelectric plants or thermal power plants.
Thanks to these facilities, energy is delivered to the consumer in the
form of gasoline, diesel, fuel oil, naphtha, kerosene, gas, coke, char-
coal, alcohol, electricity and other secondary forms. Boilers, engines,
stoves, ovens, turbines and other equipment convert them into goods
and services, such as heat, motor power and lighting.

Along this chain, inevitable losses reduce the amount of useful
energy to only a fraction of the total primary energy captured in
nature. In Brazil, for example, the Energy Research Company
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(EPE, 2015) estimated that the
useful energy represents 57.5%
of the gross domestic primary
energy supply (production plus
imports, minus exports and stock
variations).

This great loss has two main
sources. First, a great amount of
energy is wasted in Brazil and
many other countries due to in-
efficiencies in the planning pro-
cesses and the operation of equip-
ment. This is explained primar-
ily by (a) the low energy prices,
particularly oil (dominant en-
ergy source in the world), the
orientation of the technological
progress over the 25 years after
World War I1, during which time
much of the current global pro-
ductive apparatus was installed;
and (b) the low incidence of en-
ergy costs in the budget of com-
panies and households (less than
5% in most cases). On the other
hand, a minimum level of losses
along the chain of energy trans-
formations is inevitable, due to
the very laws of physics, in par-
ticular the second principle of
thermodynamics.

The loss takes the form of de-
graded energy released into the

external environment. Thus, the
incorporation of fossil energy
(oil, coal, gas) to the production
of goods and services will nec-
essarily be emitted as waste (ma-
terial / energy), causing a series
of environmental impacts (Od-
um, 1988). In addition, the use
of energy sources causes envi-
ronmental impacts associated
with the opportunity cost (eco-
nomic, social and ecological) of
the use of natural resources. Such
impacts can be quite significant
even in the case of renewable
sources (such as hydroelectricity,
planted biomass, solar and wind
power), due to the large areas
required to produce large-scale
energy (construction of large
dams, forests and energy crops,
surface occupied by solar panels
and wind turbines).

Energy technologies also in-
crease the risk of accidents, di-
sasters and use for improper pur-
poses with great potential to
harm the environment — nucle-
ar power is the most significant.
However, on another scale and
with different characteristics, hy-
droelectric dams, biotechnology,
coal mines, wells, refineries and

oil transportation, among others,
also generate risks.

Today, technological risks and
environmental impacts associ-
ated with energy use threaten
the very survival of mankind and
life on Earth. While energy is
essential to satisfy human need,
man is the only animal whose
needs change significantly over
generations. Mankind’s energy
consumption evolved moderate-
ly until the Industrial Revolu-
tion, an event that increased the
number of man’s “mechanical
slaves”, requiring an increasing
jump in energy use (Puiseux,
1977). With the change from
wood to coal in the nineteenth
century and the widespread use
of oil and electricity after 1930,
the basis of the modern indus-
trial civilization was moved to
the consumption of fossil fuels
that nature had taken millions
of years to produce. The world
energy consumption increased
seven times between 1900 and
1965. The unprecedented accel-
eration of energy consumption
after World War II led, finally,
to the use of nuclear energy to
generate electricity.
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Dangerous limits have been
surpassed: for the first time in
history, human activities can de-
stroy fragile ecological balances
essential to reproduce life, wheth-
er by the level of aggression on
the environment (caused by waste
that disturb biogeochemical cy-
cles) or the incidence of serious
accidents. With the exception of
the “hole” in the ozone layer, the
water crisis and threats to biodi-
versity, the main environmental
risks on a planetary scale are close-
ly associated to the growth in en-
ergy consumption, as follows:

d) the greenhouse effect increas-
ing, since global warming by the
emission of gases that are accu-
mulated in the atmosphere, par-
ticularly carbon dioxide (CO,)
released by the burning of fossil
fuels and deforestation, is already
causing dangerous climate
changes;

b) urban air pollution, especially
in large cities, by the industry and
the transportation vehicles;

€) acid rain and its impacts on soils,
water resources, vegetation and

buildings;

d) the risk of accidents in nuclear
reactors, the problems created by
the care of their waste and its de-
activation after its lifetime, in ad-
dition to the contamination haz-
ards associated with the use of nu-
clear energy.

The burning of fossil fuels,
primarily responsible for the first
three cited environmental risks,
and the use of nuclear energy can

threaten the biosphere, surpass-
ing the borders of the countries
that benefit from these sources.
Three consequences are particu-
larly important:

a) the preservation of the envi-
ronment is very complex, since it
requires a global awareness of a
coordinated action at internation-

al level;

b) energy planning must increas-
ingly incorporate an environmen-
tal dimension that will condition
the decisions on the production
and use of energy;

() In the short and medium terms,
it 1s essential to stop the growth
of energy consumption in indus-
trialized countries. They are
home to 29% of the world’s pop-
ulation, but use 84% of the en-
ergy supplied globally. This will
require a comprehensive conser-
vation policy which promotes a
more efficient use of energy. De-
veloping countries, in turn,
should not mimic the Northern
consumer societies, which always
benefit the local elites, with the
“waste pollution” and its inevi-
table counterpart, the “poverty
pollution” from the majority of
the population. This implies seek-
ing a less intensive development
style on energy and, in the long
run, not destructive of the vital
balances of the planet. At the same
time, this process must eradicate
the typical evils of economic, so-
cial, technological, political and
cultural underdevelopment, the
main factors of deterioration in
the quality of life in these coun-
tries (La Rovere, 1985).

This general context contains
the relationship among energy,
environment and development in
Brazil, characterized by some spe-
cial features:

a) strong preponderance of hy-
droelectric generation in the elec-
tricity supply, with most of the
remaining hydropower potential
located in the Amazon, a region
of particularly fragile ecosystems
and high biodiversity;

b) existence of an important seg-
ment of the steel industry, partic-
ularly pigiron and ferroalloy pro-
duction, based on the use of char-
coal (as reducer and fuel), partly
resulting from deforestation;

€) importance of sugar cane alcohol
as an automotive fuel, thanks to the
Prodlcool programme, a pioneering
program in the production and use
of renewable biomass on a large scale;

d) low use of coal for historical rea-
sons, since domestic coal is poor in
quality, with high levels of ash and
sulphur.

Thanks to these characteristics,
the Brazilian energy system occu-
pies a privileged position in the
world: in 2015, renewable sources
ensured 41.2% of gross domestic
energy supply in Brazil, against
14.3% in the world average and 9.4%
in member countries of the OECD
(MME, 2016). However, the pro-
duction and use of energy from re-
newable sources does not automat-
ically guarantee sustainability, which
depends on the energy system con-
figuration and the definition of its
beneficiaries.
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Energy in Brazil:
recent developments
and current situation

The national energy balance pro-
vides an overview of energy use
in the country. From the calorific
values of each source, tons of oil
equivalent are calculated, which
provides an aggregated treatment
to the different forms of energy
consumed. Figure 1 shows the evo-
lution in each decade, from 1940
to 2010, and in recent years by
2015, of the gross domestic supply
of energy in the country (produc-
tion plus imports minus exports
of primary energy).

The classification into renew-
able and non-renewable energy 1s
only estimated, since the lack of
accurate data requires the use of
estimates of firewood and char-
coal. Both are considered as re-
newable sources, but a portion of
them come from illegal logging.

In Brazil, the use of energy be-
gins to show high growth rates
after World War II, driven by the
population growth, rapid urban-
ization, the industrialization pro-
cess and the construction of the
road transportation infrastructure,
demanding has high energy con-
sumption. In 1940, for a popula-
tion of about 41 million, from
which 69% lived in rural areas,
Brazil’s primary energy consump-
tion was only 23.8 million tons of
oil equivalent (Mtoe). The total
primary energy consumption in
Brazil shows a strong growth over
the 1970s and less intense growth
in the next decade. At the end of
the century, 81% of a population
that had already reached 175 mil-
lion people lived in the cities of a

country with a per capita GDP of
US $8,454 (in dollars of 2014).
The average energy consumption
per inhabitant almost doubled,
from 0.6 to 1.1 ton of oil equiva-
lent per inhabitant per year. In the
21st century the expansion con-
tinued until 2014, but was inter-
rupted by the recession of 2015
and 2016.

Energy supply has also changed
radically over the period, accord-
ing to changes in the demand. In
1940 and in a predominantly rural
society, wood supplied more than
80% of primary energy used in
the country, against a contribu-
tion of only 6% of oil and coal and
1.5% from hydroelectricity. Today,
two large centralized national sys-
tems, an initiative of the State, are
predominant: the hydroelectric
and oil systems. They supply the
different forms of energy that an
industrialized, urban and on-road
country demands: electricity for
industry, households, trade and
urban services; diesel for trucks
and buses; fuel oil for industry;
gasoline and alcohol for private
cars; naphtha for the petrochemi-
cal industry; liquefied petroleum
gas for food preparation; coal coke
and charcoal for the steel industry.

If we consider the non-renew-
able sources, oil loses participa-
tion in the supply structure of the
21 century, falling from 45.6%
to 37.3% of the total between
2000 and 2015. This loss was oft-
set by the growth of natural gas,
from 5.4% to 13.7% in the same
period. The participation of hy-
droelectricity in energy supply
also drops, from 16% in 2000 to
11% in 2015, due to the difficul-

ties of using the remaining hy-

After the oil crisis in

1973, a new international

distribution of labour

emerged. Today, rich

countries are service
economies.

droelectric potential that is lo-
cated primarily in the Amazon,
where there are environmental
restrictions for constructing plants
with large reservoirs. However,
the consumption of sugarcane
products (ethanol and pulp), after
being almost stagnated in the
1990s, starts to grow strongly in
the first decade of this century,
from 11% in 2000 to 17% in 2015.
In the same period, wood and
charcoal continued to lose par-
ticipation due to the urbanization
process, falling from 12% to 8%,
while the bleach and biofuels rose
from 1.8% to 4.7%.

After a very rapid growth be-
tween 1970 and 2000, consump-
tion of electricity started to grow
in this century at the same pace as
GDP, following the total energy
consumption. Both the domestic
energy supply (OIE), seen as a
whole, and the electricity supply
(OIEE) were stabilized as a pro-
portion of GDP (Figure 2).

After the oil crisis in 1973, a
new international division of la-
bor emerged, speeding up the fall
of industry in the OECD coun-
tries, which today are economies
based on services. Brazil became
a major exporter of intensive in-
dustrial products in the 1980s (steel
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and ferroalloys, aluminium, paper
and cellulose). The industry
reached 38% of the final energy
consumption in 2007 (MME,
2016). In 2015, with the substan-
tial reduction of these exports, the
industrial sector accounted for
32.5% of the final energy con-
sumption, and was almost reached
by transportation, which was in-
creased from 20% to 32% between
1973 and 2015 (Figure 3).

According to data from the
Ministry of Mines and Energy
(MME, 2016), Brazil had 13 bil-
lion barrels of proven oil reserves
in 2015, allowing for a production
of 2.5 million barrels per day (Mb-
pd), of which 93.5% is offshore.
Due to the lower consumption,
the country was a net exporter of
oil by-products in 2015. The oil
sector has a nominal refining ca-
pacity of 2.4 million barrels per
day. However, the technical con-
straints of the refinery capacity
require a significant importation
of naphtha, LPG and diesel, and a
lower amount of gasoline, with
large exports of fuel oil.

The country also had natural
gas reserves of 429 billion cubic
meters. Such reserves enabled the
production of 96 million cubic
meters per day in 2015, corre-
sponding to 57.5% of total con-
sumption. The remaining con-
sumption is covered by the lique-
fied natural gas re-gasification
(LNG) and imports from Bolivia
(Gasbol). In 2013, the sector was
able to process 95.4 million cubic
meters per day.

The Brazilian power genera-
tion park is hydrothermal, char-
acterized by the strong presence
of hydroelectric plants with large

reservoirs of multiannual regu-
larization or without reservoirs
(run of the river), located in dif-
ferent river basins, away from
consumer centres. The system is
interconnected by long transmis-
sion lines. The hydropower
source 1s complemented by ther-
mal power plants (conventional
and nuclear), wind farms, cogen-
eration from biomass (mainly
sugar cane pulp), plus a distrib-
uted solar generation base, which
is incipient but expected to grow
significantly. In 2015, Brazil
could have generated approxi-
mately 141 GW, with 91.65 GW
in hydroelectric plants, 41.4 GW
in power plants (14.1 GW from
gas, 13.2 GW from biomass, 8.7
GW from oil derivatives, 3.4 GW
from coal and 2 GW from nu-
clear power) and 7.6 GW from
wind power. Moreover, the con-
tracted importation of hydro-
electricity reached 5.85 GW. It
is estimated that the remaining
hydropower potential is about
95 GW, located mainly in the
Amazon region. In 2015, the
generation of renewable sources
provided 75.5% of the total elec-
tricity supply (64% from hydro-
power, 8% from biomass, 3.5%
from wind power and 0.01% from
solar power), while fossil fuels
generated 22.1% and nuclear
power 2.4% (MME, 2016).
About 99% of the 68 million
of the permanent households in
the country had access to elec-
tricity at the end of 2015, against
500,000 still disconnected from
the network (from 2011 to 2015,
the average quantity of new con-
nections was 1.5 million house-

holds per year). However, the

residential price of electricity in-
creased by an average 52.6% in
2015, reversing the reduction ob-
served since 2012.

In 2015, the Brazilian produc-
tion of sugarcane alcohol reached
30 billion litres (6% increase over
2014), providing 16 million tons
of oil equivalent (Mtoe) of the do-
mestic energy supply (5.3% of to-
tal) which were added to 35 Mtoe
(11.3%) from sugarcane pulp. Bio-
diesel production reached 4 billion
litres in 2015 (15% higher than in
2014), allowing a mixture of 7%
in diesel and providing 1.1% of the
domestic energy supply. The in-
stalled capacity in the 53 biodies-
el plants reached 7.4 billion litres
/ year by 2015, and 41 of them
(91% of the installed capacity) hold

the seal of social fuel.

Scenarios for the
development of
Brazil by 2030

The scenarios analysed below were
developed under the project Impli-
cagoes Econdmicas e Sociais de Cendri-
os de Mitigagdo de Gases de Efeito Es-
tufa no Brasil (IES-Brasil - Econom-
ic and Social Implications of
Scenarios for Mitigation of Green-
house Gases in Brazil) to 2030 (La
Rovere et al., 2016). The present
study was requested by Izabella M.
Teixeira, former Minister of the
Environment, the Brazilian Forum
on Climate Change (FBMC), as
support for the Indented Nation-
ally Determined Contributions (IN-
DC) of Brazil in the context of the
Paris Agreement, decided at the 21%
Conference of the Parties (COP-
21) of the Climate Convention
(UNFCCC) in December 2015.
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Energy sources Unit 1940 1950 1960 1970 1980 1990 2000 2010 2013 2014 2015
. Mtep 1,5 4,3 12,7 25,3 55,4 57,7 86,7 101,7 116,5 120,3 111,6
0il and by-products
% 6,4 12,9 25,7 37,7 48,3 40,7 45,6 37,8 39,3 39,4 37,3
Mtep - - - 0,2 11 43 103 | 275 | 378 | 414 | 41,0
Natural gas
% = = . 0,3 1,0 31 5,4 10,2 12,8 13,5 13,7
. Mtep 1,5 1,6 14 2,4 5,9 9,6 13,0 14,5 16,5 17,6 17,7
Mineral coal and coke
% 6,4 4,8 2,9 3,6 51 6,8 6,8 5,4 5,6 5,7 5,9
Mtep = = = ° = 0,6 1,8 3,9 41 4,0 3,9
Nuclear energy
% - = = = - 0,4 1,0 1,4 14 1,3 13
Mtep - - - 0,1 0,1 0,4 1,0 1,1 1,6 1,8 1,8
Others non renewable
% = ® = 0,0 0,0 0,0 0,5 0,5 0,5 0,6 0,6
Subtotal Energy Mtep 3,0 5,9 14,1 27,9 62,5 72,1 12,8 | 148,6 @ 176,5 | 1851 176,0
Non renewable Y 128 286 | 286 | 41,7 @ 545 | 51,2 | 593 | 553 | 596 | 60,6 | 588
. Mtep 0,4 1,6 1,6 3,4 11,1 20,1 30,0 37,7 371 35,0 33,9
Energy hydroelectric
% 1,5 3,2 3,2 5,1 9,6 14,1 158 | 140 | 125 | 11,5 | 113
Mtep 19,8 31,4 31,4 31,9 31,1 28,5 231 26,0 24,6 24,7 24,5
Wood and Charcoal
% 83,3 63,9 63,9 47,6 271 20,1 12,1 9,7 8,3 8,1 8,2
Mtep 0,6 0,9 21 3,6 9,1 19,0 20,8 471 47,6 48,1 50,6
By-products from sugar cane
% 2,4 2,7 4,3 5,4 8,0 13,4 10,9 17,5 16,1 15,7 16,9
Mtep = = = 0,2 0,9 1,7 3,5 9,4 10,6 12,6 14,2
Other renewable
% = . = 0,2 0,8 1,2 1,8 3,5 3,6 41 4,7
Mte 20,8 27,4 35,1 39,0 52,2 69,3 71,3 1202 @ 119,8 | 1205 @ 123,3
Subtotal renewable energy P z 4 : . z 4 . : . : z
% 87,2 82,3 4 58,3 45,5 48,8 40,7 44,7 40,4 39,4 41,2

Sources: EPE, 2015 (data from 1940 to 2014); MME, 2016 (preliminary data for 2015); Mtoe = million ton of oil equivalent.

Figure 2 | Population, GDP and energy consumption in Brazil, 1970-2014

Indicators Unit 1970 1980 1990 2000 2010 2014
Domestic Energy Supply (DES) Mtep 66,9 1147 | 1419 | 190,17 | 268,8 | 3056
Domestic Supply of Electricity (DSE)' billion kWh 45,7 139,2 | 2494 | 393,2 | 550,4 | 624,3
Population million inhab 95,7 122,2 | 1481 | 174,7 | 196,4 | 203,6
GDP? billion USS 2014 380,7 | 948,0 | 1.132,5 | 1.475,2 | 2.152,5 | 2.346,6
GDP/capita US$ 2014/inhab 3.983 71.768 7.656 8.454 | 10.973 | 11.539
DES/capita tep/inhab 0,699 | 0939 | 0,958 | 1,088 | 1,369 | 1,501
DES/GDP tep/10% US$ 2014 0,154 | 0,116 | 0,123 | 0,128 | 0,127 | 0,130
DSE/capita kwh/inhab 478 1,139 1.684 2.251 2.802 3.066
DSE/GDP kWh/10° USS 2014 120 147 220 266 255 266

Source: EPE, “National Energy Balance “, 2015.
1. It includes imports and self-production;
2. GDP informed by IBGE converted to dollars at the average exchange rate of 2014 (Central Bank: USS$ 1.00 = R$ 2,3529)
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Figure 3 | Matrix of final energy consumption by sector (% and toe)

Brazil Brazil OECD OECD Other! oOther’ World World
Setor

1973 2015 1973 2015 1973 2015 1973 2015
Industry 29,8 32,5 31,2 20,0 33,1 33,0 30,6 26,8
Transportation 25,0 32,2 22,6 30,0 10,8 17,0 21,5 25,2
Energetic sector 3,3 10,7 8,5 8,4 5,8 8,3 7.2 8,1
Other sectors 38,7 18,8 30,6 32,8 46,6 33,9 35,0 31,9
Non-energetic use 3,1 5,8 7,2 8,8 3,8 7,9 5,7 7,9
Total (%) 100 100 100 100 100 100 100 100
Total (Mtep) 76 261 3.072 3.962 1.691 5.694 5.027 10.273
Y% of world? 1,5 2,5 61,2 38,6 33,6 55,4

Source: MME, 2016.
1. Exclusive Brazil and OECD countries;

2. Bunker, included only in the world, completes 100%.

The Scenario Development
Committee (CEC) of IES-Brasil
was composed by a multidisci-
plinary group of nearly a hundred
experts from academia, govern-
ment, labor movements, private
sector and civil society, invited by
the Brazilian Forum on Climate
Change (FBMC), bringing to-
gether the majority of the Brazil-
1an experts who monitor the issue
at national and international lev-
els. During the five meetings of
the CEC in 2014 and 2015, secto-
rial groups defined and established
the chances of introducing addi-
tional measures to reduce emis-
sions of greenhouse gases (GHGs)
in the country by 2030. These
measures were grouped into three
scenarios:

1) The Government Scenario Plan
(GSP) is not a baseline scenario,
since it already includes all the

government efforts to mitigate
emissions of greenhouse gases. It
is based on the macroeconomic
scenario of the National Energy
Plan (NEP) 2050, of the long-
term energy plan of the Ministry
of Mines and Energy (MME)/
Energy Resecarch Company
(EPE). It adopts additional as-
sumptions established by the CEC
on the extension to 2030 of sec-
toral plans for mitigation and ad-
aptation of the National Policy
on Climate Change (PNMC) and
on variables not specified in the
government plans (for example,
about the future income distribu-
tion policy).

2) The Additional Mitigation
Scenario 1 (MAT1) involves a sig-
nificant effort to remove obsta-
cles and allows for a reduction of
emissions higher than the previ-

ous scenario.

3) The Additional Mitigation Sce-
nario 2 (MA2) is the most ambi-
tious effort to achieve a reduction

of the emissions even greater than
the in the MAL.

Furthermore, the Research and
Modelling Committee (CPM),
bringing together researchers from
various institutions under the co-
ordination of the Climate Centre
/ Coppe / UFR]J, processed the
information and input data, oper-
ating mathematical simulation
models (a macroeconomic module
and several modules related to dif-
ferent areas) for economic, social
and gas emission-related results
for each scenario. There are inter-
national and macroeconomic as-
sumptions common to all scenar-
ios, but there are also differences
among them.

Figure 4 presents the results
obtained by IES-Brasil for the Bra-
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zilian macroeconomic scenario in 2030. If the ad-
ditional mitigation measures are implemented
through microeconomic instruments and appropri-
ate control and command mechanisms, GDP tends
to grow more than in the GSP. The scenario with
the greater growth rates is the one that takes the
most ambitious mitigation measures, the MA2. In
this case, GDP is about 2.5% higher than in the GSP.
Even in the MA1 scenario, GDP is still slightly high-
er (0.77%) than in the GSP. In these cases, the GDP
growing is higher due to the embracement of more
cost-effective mitigation actions, that produce a pos-
itive macro-economic effect as, for example, the
expansion of ethanol, which has a low cost per avoid-
ed ton, and generates a large quantity of jobs.

Social implications

The additional mitigation scenarios tend to gener-
ate more jobs than the base scenario (GSP), as shown
in Figure 5. In the MA1 and MA2 scenarios, the
number is higher due to the higher level of econom-
ic activity. The M A1 scenario generates 355,000 jobs
more than GSP. The most ambitious scenario (MA?2)
generates 1.152 million additional jobs. The sector
that created the largest number of jobs was the en-
ergy sector, due to the increase in the participation
of renewable energies in the matrix, especially the
production of biomass and bio-fuels, which are more
intensive in manpower.

In Figure 6, which shows the evolution of the
average annual household income, it is found that
the average annual household income may increase
in the additional mitigation scenarios, with great-
er gains in the M A2 scenario. In all the scenarios,
the biggest gain is the one of class 1, the poorest
households. The salary is more relevant in the
composition of its income than in the wealthier
classes, who own other sources of income, not af-
fected by the mitigation policies. The smaller gain
in the additional mitigation scenarios is of the
richest families. L.e., the additional mitigation
policies tend to contribute to a slight improve-
ment in the income distribution in the country.
However, this improvement is too small to be
captured by the Gini index, which would be 0,42

in 2030 in all scenarios.

Figure 4 | Results for the Brazilian macroeconomic scenario in 2030

Base year
2005 GSP MA1 MA2
PoPl{Iatlon hypothesis 185 223 223 223
(million)
GDP (trillion RS 2,005) 2,14 5,55 5,59 5,68
Average annual GDP . 0 ]
growth until 2030 3,88% 3,91% 3,98%
GDP variation in relation
0 0
to GSP in 2030 0.77% 2,46%
GDP per capita (RS 2005) 11.570 24.868 25.060 25.480
Unemployment rate (%) 9,90% 4,35% 4,08% 3,50%
Increase of the general level
of real prices compared to 16,1% 22,5% 28,4%
2005 (%)
ML 3700 | 072% | 044% | 0,23%
(% GDP) ’ ’ ' '
Total investment
- 2 1.152 1.1 1.039
(billion US$ 2005) 33 : 00 0
Investment rate
0 0 0 0
(% GDP) 15,5% 20,8% 19,7% 18,3%
Investments in additional
mitigation in the period 99 372
(RS billion 2005)
Variation of GHG emission
level in relation to GSP -21,7% -38,5%

in 2030

Source: La Rovere et al., 2016.

Figure 5 | Jobs by economic sector (thousands)

Base year

(In thousand jobs) 2005 GSP MA1 MA2
Agriculture and cattle farming 19.000 14.547 14.468 14.505
Industry 9.783 20.458 20.125 19.728
Energetic sector 2.755 6.380 7.080 7.484
Transportes e servicos 59.674 85.912 85.978 86.732
Transportation and services 91.212 127.297 127.652 128.449

Source: La Rovere et al., 2016.
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Pollution and
development are
disassociated
from each other.
By adopting
bolder policies
to mitigate the
emission of
greenhouse
gases, Brazil
will be able to
improve growth
and income.

Figure 7 shows that the select-
ed additional mitigation measures
may have a positive impact on peo-
ple’s purchasing power, despite the
increase in the price level. In the
additional mitigation scenarios, a
part of the family income gains
against GSP is absorbed by a larg-
er increase in the price level. We
calculated the price increase of the
consumer basket of goods and ser-
vices for each family income class,
allowing the verification of the
net growth of the purchasing pow-
er of each one of them.

‘When comparing the addition-
al mitigation scenarios with GSP,
it seems that the purchasing pow-
er: (a) significantly increases for
Class 1, the poorest class, in all the
scenarios; (B) also increases for
Class 2, the intermediate one; (C)
marginally increases to class 3, the
most wealthy one.

Figure 6 | Average family income (R$2005)

Ba;ggsea' (PG MA1 MA2
Class 1 (16% poorest) 1.169 3.689 3.956 4.300
Comparison with GSP in 2030 7,2% 16,5%
Class 2 (60% following) 4.421 12.306 13173 14.248
Comparison with GSP in 2030 7,0% 15,8%
Class 3 (24% richest) 26.360 53.882 57.556 61.832
Comparison with GSP in 2030 6,8% 14,8%

Source: La Rovere et al., 2016.

Figure 7 | Household purchasing power (base 2005 = 1)

ooy | @ MA1 MA2
Income Class 1 1 3.16 3.38 3.68
Purchasing power 1 2,60 2,68 2,87
Income Class 2 1 2.78 2.98 3.22
Purchasing power 1 2,22 2,27 2,38
Income Class 3 1 2.04 218 2.35
Purchasing power 1 1,62 1,64 1,66

Source: La Rovere et al., 2016.

Alternatives to a more
sustainable energy
development in Brazil

Regarding the implemented gen-
eration capacity, as shown in Fig-
ure 8, GSP provides a moderate
increase in coal power plants and
a significant expansion of natu-
ral gas power plants. The addi-

tional mitigation scenarios only
kept coal thermoclectric plants
that are already being built, sig-
nificantly reducing the installa-
tion of natural gas thermoelec-
tric plants, mainly in MA2. In
these scenarios, the hydroelec-
tricity, the sugarcane pulp, the
wind power and the solar pow-
er increase their expansion, re-
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Figure 8 | Mitigation measures in the energy supply and demand

Mitigation measures
on the energy supply side

GSP level in 2030

MAT1 level in 2030

MA2 level in 2030

Reduction of the expansion of
thermo-electric plants powered
by fossil fuels

Mineral Coal: InstCap = 4,705 MW
Natural gas: InstCap = 24,330 MW

Mineral Coal: Caplnst = 3,705 MW
Natural Gas: InstCap = 19.300 MW

Mineral Coal: InstCap = 3,705 MW
Natural gas: InstCap = 14,134 MW

Expansion of generation

Installed capacity:

Installed capacity:

Installed capacity:

from sugarcane pulp 17.170 MW 27.170 MW 27.170 MW

' ' ' Installed capacity: Installed capacity: Installed capacity:
Bpansionjofindigencration 24325 MW 31325 MW 29.325 MW
Expansion of concentrated Installed capacity: Installed capacity: Installed capacity:
solar PV generation PV in 6.500 MW 6.500 MW 8.500 MW
distributed generation 10.000 MW 10.000 MW 10.000 MW

n 8 7 Installed capacity Installed capacity: Installed capacity:
Expansion of hydroelectric generation 134,086 MW 134,086 MW 144,086 MW
Expansion in the use of ethanol 57 billion litres 67 billion litres 74 billion litres

Expansion in the use of biodiesel

7% mixture to diesel
(6.5 billion litres)

10% biodiesel mixed with
diesel from 2020
(7.6 billion litres)

Biodiesel mixture would be
increased to 15% from 2020
(8.4 billion litres)

Mitigation measures
on the energy demand side

GSP level in 2030

MAT1 level in 2030

MA2 level in 2030

Increase of the energy efficiency
in the residential sector

Energy consumption:
33,7 Mtep

Greater efficiency in the burners of
stoves powered by LPG

Greater penetration of solar and
LED heaters replacing LED
fluorescent lamps

Increase of the energy efficiency
in the service sector

Energy consumption:
24,0 Mtep

Substitution of tubular fluorescent
lamps of 40W by W 32 lamps

Same as MA1

Increase of thermal efficiency
on the cement industry

Reduction of the overall indicator
from 0.077 to 0.064
tep / t of cement by 2050

Reduction of thermal energy for
calcination from 3.8 to 3.56 GJ / t
clinker by 2030

Reduction of thermal energy for
calcination from 3.8 t0 3.35 GJ / t
clinker by 2030

Increase ofco-processing in the
industry of cement

7% of the sector’s energy demand

10.5% of the sector’s
energy demand

14% of the sector’s energy demand

Increase of energy efficiency
in the steel industry

Reduction from 0.48 for
0,414tep / t crude steel

Additional reduction of 2%, from
0.414 to 0.406 tep / t crude steel

Same as MA1

Replacement of mineral coal for
charcoal in the steel industry

1.8 Ha of eucalyptus for charcoal
production

Improvements in refineries

Processed oil: 2.68 Mbbl / day

Keeps GSP

Energy efficiency gains of 3% on all
existing refineries by 2025

Traffic optimization in large cities

Reduction of the number of urban
trips at 3.45% in relation to GSP
from management measures of

urban demand

Same as MA1

Energy efficiency in light vehicles

Goal of the European Union (impro-

vement of efficiency from 1.82 M)

/ km to 1.22 M) / km) with a lag

of five years: entry in 2026 and full
scope in 2030

Goal of the European Union (impro-

vement of efficiency from 1.82 MJ

/ km to 1.22 MJ / km): entrance in
2021 and full scope in 2025

Energy efficiency in heavy vehicles

12% efficiency gain for new buses
and trucks, starting in 2017 and
reaching full capacity in 2030

Same as MA1

Source: La Rovere et al., 2016.
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The combination of greater
enerqy efficiency with the
expanded use of renewable
energies allows a significant
reduction in the emission of
greenhouse gases.

versing the trend of reducing the
participation of renewable ener-
gies in GSP.

The supply of crude oil re-
flects an extraordinary expan-
sion of crude oil extraction in
the country, which will grow
167% between 2010 and 2030,
reaching the significant mile-
stone of 5.5 million barrels per
day (Mbbl/day), thanks mainly
to the exploitation of large re-
serves in the pre-salt. The study
assumes the National Congress
fulfils its desire to make the
country a major exporter of
crude oil to finance public in-
vestments in education and
health, reaching 3.16 Mbbl / day
in 2030, a higher level than in
Iraq in 2013 (fifth world’s larg-
est exporter). This was the rea-
son why most of the extracted
volume (57% in 2030, GSP) will
be destined for exportation.

Regarding the extraction of
oil and natural gas, the produc-
tion remained the same in all the
three scenarios, but export levels
varied. The MA2 scenario ac-
cepted some measures to increase
the energy efficiency of the ex-
isting refineries, which reduced
3% of the oil demand for the
production of by-products.

Power generation

The total electricity generation,
which includes the network, self-
producers and the distributed gen-
eration, grows at a lower rate than
GDP, thanks to the efficiency gains
in the sector, with reduction of
losses in the generation, transmis-
sion, distribution and end use of
electricity. These gains are greater
in the additional mitigation sce-
narios: in 2030, the total electric-
ity generation by the GDP value
unit falls 5% in the GSP, 6% in
MAT and MA2 9%, compared to
2010.

In GSP, the participation of re-
newable sources in the total elec-
tricity generation is decreased, since
the expansion of the use of by-
products of cane and other renew-
able sources for electricity genera-
tion does not compensate for the
decline in the participation of hy-
droelectricity. There is a significant
increase, though lower than the
total generation. In the M A1 sce-
nario, renewable sources reach in
2030 the same level of participa-
tion of total generation in 2010,
thanks mainly to wind generation
and sugar cane by-products. In
MAZ2 they surpass the 2010 level,
thanks to the increase of the hy-
droclectric generation.

There 1s a 28% increase in the
average cost of electricity between
2010 and 2030 in GSP, mainly
caused by the higher cost of the
hydroelectric plants to be built.
In relation to GSP, the additional
mitigation slightly increases the
price of electricity — about 4% in
MAT1 and 8% in MA2 — due to
the increase of renewable sources
with higher cost.

The Brazilian Intended Na-
tionally Determined Contribu-
tions (INDC) for COP-21 include
the following mitigation measures
in the energy sector by 2030:

a) participation of 23% or more
of renewable sources in the elec-
tricity generation, not including
the contribution of hydroelectric-
ity, including the increase in the
wind, solar and biomass genera-
tions. This purpose is included in
the range between GSP (21%)
and MA1 (25%) and MA2 (24%)

scenarios;

b) gains of 10% in efficiency in
the electricity sector. The INDC
did not specify the concept of “ef-
ficiency gains”. However, for il-
lustrative purposes, the variation
in the power generation coeffi-
cient per unit of GDP can be seen
in Figure 9, which in 2030 falls
5% in GSP, 6% in MA1 and 9%
in MA2, compared to 2010.

During her speech at the UN
General Meeting on September
27, 2015, President Dilma Rous-
seff presented the Brazilian posi-
tion for the COP-21, mentioning
another objective which is not con-
tained in the INDC: the partici-
pation of at least 66% of hydro-
electricity in the electricity gen-
eration. In all the scenarios, this
level is only reached in 2030, hav-
ing as a reference the power gen-
eration connected to the national
interconnected system. In relation
to the total electricity generation,
which includes the self-producers
and distributed generation, this
level would not be reached in any
of the scenarios for 2030.
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Gross domestic energy
supply (DES)

GSP predicts a substantial increase
(120%) in the domestic energy
supply between 2010 and 2030,
due to the high growth of final
consumption (the supply expan-
sion only considers the tradition-
al technologies already available).
The MAI1, thanks to an effort to
increase energy efficiency, predicts
lower growth —94% compared to
2010 — with reductions in both
the supply of electricity and of fu-
el. MA?2 predicts a growth of 99%
in the domestic energy supply, due
to the increase in the supply of re-
newable biomass fuels (Figure 10).

There 1is a notable increase in
the participation of renewable
sources in the domestic energy sup-
ply in the additional mitigation sce-
narios and a drop in GSP compared
to 2010. This participation, which
was 49% in 1990, fell to 41% in
2000 and rose once again, reach-
ing 45% in 2010. In this decade
there has been another fall at a fast-
er pace, reaching 39% in 2014 and
41% in 2015. The participation of
renewables in GSP remains at the
level of 39% 2030. In the MAL,
renewables raise once more their
relative participation, reaching 46%
in 2030, slightly above the 2010
level. In the MA2 they reach 49%,
returning to the same level as 1990.

In comparison, INDC includes
the following mitigation measures
in the energy sector by 2030:

a) reach the level of 45% of re-
newable sources in the domestic
energy supply, within the range
of GSP (39%) and M A1 (46%) and
MA2 (49%) scenarios;

Figure 9 | Power generation

Electricity generation 2010 2030 2030 2030
by source (average MW) - GSP - MA1 - MA2
Nuclear 1.692 3.225 3.225 3.225
Natural gas 3.445 8.272 7.016 4.806
Mineral coal 706 3.268 906 906
Fuel oil 0 2.448 81
Other non-renewable 275 618 618 618
Hydroelectric plants 49.485 | 73.797 | 73.753 | 75.621
Small Hydroelectric Centre (PCH) 2.069 6.274 6.274 6.274
Sugarcane by-products (pulp + straw) | 3.710 9.959 10.868 | 10.868
Wind power 514 9.601 12,638 | 11.273
Solar power 0 1.300 1.300 1.700
SUBTOTAL ELECTRIC NETWORK 61.896 | 118.762 | 116.598 | 115.372
Self-generation and distributed generation

Natural gas 2.890 5.862 5.576 5.695
Fuel oil 317 642 630 624
Diesel 456 925 908 898
Sugarcane by-products (self-production) | 2.520 4.170 4.187 4187
Bleach 818 1.570 1.548 1.538
o ey o | m | m | e
;?;L(:;ﬁ#:; L(EE:?I:%IE)EI\? 7.001 14.921 14.782 14.694
ELECTRICAL GENERATION TOTAL 68.897 | 133.683 | 131.380 | 130.066
e wwe o
Y% of Hydroelectric plants + PCH 75% 60% 61% 63%
o g by-products + other M | 2% | 25% | 24%
ELECTRICAL GENERATION TOTAL / GDP 25,3 24 23,7 23
% de 2010 100 95 94 91
“Electrical efficiency” gain over 2010 5% 6% 9%

Source: La Rovere et al., 2016.

PolitiKa



enerqy

34

Emilio Lebre La Rovere

Figure 10 | Gross domestic energy supply (DES) - Mtoe

soures O B
0il and oil by-products 101,7 233,6 173,2 173,8
Natural gas 27,5 98,9 81,7 73,0
Mineral coal and coke 13,7 22,1 20,4 18,3
Nuclear e other non-renewable 4,6 1,1 1,7 7,7
Hydroelectric plants and PCH 34,7 55,6 56,8 60,5
Sugarcane by-products 47,1 103,5 109,4 113,1
Primary sources of biodiesel 1,9 5,2 6,0 4,2
Other biomasses 24,1 25,5 34,7 56,6
Other renewable 13,6 38,5 31,0 26,5
TOTAL 268,8 590,6 520,8 533,6
% Renewable sources 45% 39% 46% 49%
0

ihot sty I I
Y% Sugarcane by-products 18% 18% 21% 21%
Y% Sugarcane + biodiesel 18% 18% 22% 22%

Source: La Rovere et al., 2016.

b) expand the use of renewable
sources, excluding hydroelectric,
from 28% to 33% of the domes-
tic energy supply, below the lev-
el reached in MA1 (35%) and
MA2 (38%), while GSP is lo-
cated within this range (30%);

() increase the participation of
sustainable bioenergy to 18% of
the energy matrix, including the
expansion of the ethanol, ad-
vanced bio-fuels (second gener-
ation) and the blend of biodiesel
to diesel o1l production. Consid-
ering the sum of sugar and bio-
diesel by-products, this level of

18%, the same of 2010, is reached
in GPC and surpassed in the MA1
and M A2, where it reaches 22%.

In her speech at the UN on
September 27, 2015, President
Dilma Rousseff mentioned the
goal (which i1s not in included in
the INDC) of reaching 16% for
the participation of the sugarcane
by-products in the domestic en-
ergy supply by 2030. This level
would be surpassed in all the sce-
narios, since the participation of
sugarcane by-products remains
at the same level of 2010 (18%)
in the GSP, reaching 21% in the
MAT1 and M A2 scenarios.

The long-term starts
today. We must take
immediate actions
to demonstrate

that public policies
will support more
sustainable enerqy
development.

Emissions avoided
by the energy
mitigation measures
Figure 11 brings the emissions
of greenhouse gases avoided be-
tween 2010 and 2030 by the mit-
igation measures, separated by
sectors. The reduction of emis-
sions potential of the renewable
supply (505,0 MtCO2 in MA1
and 727,4 in MtCO2 in MA2)
and of energy efficiency (445,9
MtCO2 in MA1 and 812,2 Mt-
CO2 in MA2) is noteworthy.
Thus, by adding energy ef-
ficiency to renewable energies,
an accumulated total reduction
of 1,540 Mt CO, in the MA2
scenario can be achieved over
the 2010-2030 period, more than
2/3 of the full potential mitiga-
tion of agriculture, forests and
land use (AFOLU), which is
1995.5 MtCO2e¢ MA2 in the
same scenario. In the MA1 sce-
nario, the energy efficiency sub-
total plus the renewable energies
reaches the first position in the
emissions reduction potential,
being able to mitigate up to 951.0
MtCO2 against 657.4 of AFOLU-
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Final comments

The recent study of scenarios pro-
duced by the IES-Brasil con-
cludes that there is a huge po-
tential to reduce the national
greenhouse gas emissions through
a wide range of mitigation mea-
sures, including energy efficien-
cy, renewable energies, low-car-
bon agricultural and cattle farm-
ing techniques, changes in the
transportation modes, methane
capture in the waste sector (land-
fills and sewage treatment plants)
and reforestation with native spe-
cies with rapid growth.

Most of these measures are low
cost, such as those in the agricul-
tural sector, focused on the ener-
gy efficiency and some renewable
energy sources, such as hydroelec-
tricity and the sugar cane ethanol.
The adoption of these measures
may result in greenhouse gas emis-
sion mitigation significantly high-
er than that of the government’s
efforts in progress. If other mea-
sures are added — such as the res-
toration of the Atlantic Forest, the
large-scale production of charcoal
from planted forests and a substan-
tive increase in the rail freight
transportation (intercity) and of
passengers (urban) — it would be
possible to achieve a level of total
emissions of 1 GtCO2e by 2030
in Brazil, 25% lower than in 1990
and 49% lower than in 2005, in a
more ambitious mitigation than
the one of the Intended Nation-
ally Determined Contributions.

In addition to other environ-
mental benefits, this path of deep-
er mitigation can bring about eco-
nomic growth, reduce unemploy-
ment and increase average family
income, with a bigger gain going

Figure 11 | Avoided emissions from 2010 to 2030, grouped by major groups

Mitigation Measures / Sectors CMA1 CMA2
AFOLU 657,4 1.995,5
Agriculture and cattle farming 260,3 259,2
Planted forests 29,6 4273
Agroforestry systems 367,5 367,5
Restoration of the Atlantic Forest 941,6
ENERGY EFFICIENCY 445,9 812,2
Residential, trade and services (including solar heating) 16,8 19,9
Industry (steel and cement) and refineries 38,7 382,7
Transportation (Traffic optimization) 42,2 42,2
Light vehicles 115,1 134,2
Heavy vehicles 233,2 233,2
TRANSPORTATION MODES 84,5 506,9
e
Urban rail transportation (subway and tramway) 234,4
Freight transportation (rail and waterways) 147,2
RENEWABLE ENERGIES 505,0 7274
Ethanol (transportation) 301,3 278,7
Biodiesel (transportation) 103,3 206,5
Eletricity generation (Wind, Biomass, hydroelectric, solar) 100,4 242,2
WASTE 597,0 608,5

Fonte: La Rovere et al., 2016.

to the poorest families, contribut-
ing to a slight improvement in in-
come distribution. There are sev-
eral economic, financial, legal,
regulatory and institutional bar-
riers to enabling a scenario of high
mitigation, but there are also ma-
ny tools to overcome them. These
include command and control
measures, microeconomic instru-

ments and innovative mechanisms
to finance the initial outlay of the
mitigation measures.

The last Brazilian economic
growth cycle has run out. After
adjustment policies to be imple-
mented in 2016-2017, a new
growth cycle will have to rely on
another basis. There is a broad
consensus among Brazilian econ-
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Figure 12 | Comparsion between brazilian INDC and the scenarios of the IES-BRASIL study

2010

2030
INDC-Bratzil

2030
MA1

REDUCTION OF TOTAL GHG

409 439 0
EMISSIONS (Compared to 2005) 0% 3% 3%
DOMESTIC SUPPLY OF ENERGY 268,8 5208
(Mtoe)
% Renewable energies 45% 45% 46%
% Renewable energies

0 0 0

without hydroelectricity 32% 33% 35%
0 5
o sugfircane by-products 18% 18% 220
+ biodiesel products
% Sugarcane by-products 17,5% 16% 21%
Y% Hydroelectricity of the Natio- ] 0 .
nal Interconnected System (S/N) 83% 66% 69%
ELECTRICAL GENERATION TOTAL 68.9 1314
(average GW)
. -
i Reneyvable electricity 26% 810 250
generation
Y% Hydroelectricity 75% 66% 61%
0 -
o Sugarcane by-products 1% 23% 250
+ Other renewable
ELECTRICITY GENERATION TOTAL / 253 237
GDP (average MW/RS billion 2005) ! !
% 2010 100 94
Improvement of “productivity of
electrlllclty .(compafed .to 2010) 10% 6%
(and “efficiency gains in the
energy sector,” in INDC)

Source: La Rovere et al. (2016); MMA (2016); EPE (2016).

omists that a new development
strategy should prioritize invest-
ments in infrastructure. Thus, giv-
en the huge potential of renewable
energy resources in the country,
a positive synergy can emerge be-
tween the investment in the low-
carbon infrastructure and the be-
ginning of a new virtuous cycle
of development.

Figure 12 shows the sectoral
priorities of the mitigation tech-
nologies in the energy system of
the country. The Brazilian In-
tended Nationally Determined
Contribution (INDC) is located
in the gap between the Govern-
ment Scenario Plan (GSP) and
the two additional mitigation sce-
narios of IES-Brasil (MA1 and

MAZ2). In the view of nearly one
hundred experts involved 1n the
project, and considering the pos-
sibility of a high rate of econom-
ic growth by 2030, it is feasible
to meet the goals of the Brazilian
INDC. Furthermore, if it is im-
plemented through appropriate
public policies, INDC can con-
tribute to the sustainable eco-
nomic growth and the improve-
ment of the social development,
while reducing emissions of the
country’s greenhouse gases. It
would be interesting to increase
efforts to remove barriers against
renewable energies (hydroelec-
tricity and by-products of sugar
cane, but also biodiesel and oth-
er sources of biomass, and wind
and solar power) and improve
energy efficiency. Such efforts
can help us to achieve INDC and
hold its regular review (every five
years, as determined by the Par-
is Agreement), towards a greater
ambition, capable of leading us
to the MA2 scenario in the study
of IES-Brazil.

Challenges and
feasibility requirements

It is essential to identify the re-
quirements to make a transition
from current policies towards a
more sustainable energy develop-
ment in Brazil.

The biggest challenge is to
avoid the temptation of canaliz-
ing the huge amounts of oil from
the pre-salt to expand its use in
the country, reducing the price
of oil by-products for consumers,
in order to hold down the rate of
inflation. The recent past shows
how this option is problematic
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and inefficient. The official gov-
ernment decision, confirmed by
the National Congress, points in
the opposite direction: the stated
objective is to export as much oil
as possible, to finance the expan-
sion of government investment
in education and health. It is es-
sential to comply with this deci-
sion, avoiding a misuse of the re-
cent oil discoveries, which would
sabotage the efforts to increase
efficiency in the energy use and
the production of energy from
renewable sources.

For the country, the main
technological challenges in this
sector are: (a) design and build a
new generation of sustainable
power plants in the Amazon and
(b) enable the generation of re-
newable energy from other
sources during the dry season,
when hydropower is less avail-
able. The expansion of the dis-
tributed generation in small scale
from intermittent sources, such
as wind and solar energy, increas-
es the difficulty in complement-
ing hydroelectricity, demanding
the installation of smart grids and
the contribution of other renew-
able sources, such as biomass, as
well as reversible power plants.

Many more sustainable en-
ergy alternatives require struc-
tural changes and require high-
er initial expenditures. Barriers
to their implementation are re-
lated to the fossil fuel subsidies,
the financing difficulties and the
opposition of vested interests,
particularly in two areas: elec-
tricity generation and transpor-
tation (intercity freight and ur-
ban mobility). The high initial
investments and the long matu-

ration periods involved in the
sustainable use of the hydroelec-
tric potential and the construc-
tion of an efficient transportation
infrastructure will require so-
phisticated financial engineering
and the improvement of the in-
stitutional arrangements in order
to facilitate public-private part-
nerships under appropriate con-
ditions. Given the current low
level of the domestic savings rate,
it will be important to attract
external finance on favorable
terms, taking advantage of the
potential of renewable energy
resources in the country, in the
context of international mobili-
zation for the transition to a low
carbon economy.

But the long-term begins to-
day. There are several recom-
mended immediate actions to
point public policies in a direc-
tion of more sustainable energy
development. First ofall, it is es-
sential to eliminate subsidies on
prices of the oil by-products, such
as diesel and gasoline, and restore
the financial health of the elec-
tricity sector. Further ahead, the
regulatory framework must be
improved to remove barriers and
encourage the widespread use of
smart grids and the power dis-
tributed generation from the so-
lar photovoltaic energy. The same
applies to energy efficient tech-
nologies in all sectors: it is nec-
essary to get the National En-
ergy Efficiency Plan (MME,
2010) and the National Plan of
Logistics and Transportation off
the drawing board in order to
facilitate investments in water-
ways and railways, in urban rail
transportation and BRTs.m
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ondary sector, had a mediocre
performance: it grew 18% 1in the
period, far below the average
GDP. The theme of deindustri-
alisation has been widely covered
by the literature (for a review of
the literature on the subject, see
A desindustrializagio do Brasil [The
Deindustrialization of Brazil] in
Conjuntura Brasiln.2 Bulletin from
Joio Mangabeira Foundation,
October 2015).

Spending on public adminis-
tration grew only 55% in the pe-
riod, well below the variation in
the total GDP. Contrary to what
has been disclosed, the current
crisis is not due to an uncontrolled
expansion of public spending, but
from the type of targeting of these
resources. As we shall see, redi-
recting the development to a green
economy will require an increas-
ing involvement from the State:
the fundamental point is to change
the method of the State interven-
tion, not simply remove the State
from the planning and regulation
process of the economy. The tran-
sition to more sustainable and in-
clusive practices will not happen
spontaneously through the free
forces of the market.

More evidence of reprimari-
sation is the increase in the par-
ticipation of raw agricultural and
mineral materials in the total ex-
port basket. In 2000, agricultur-
al-cattle farming products ac-
counted for 6.0% of Brazilian ex-
ports, and mineral products 7.4%.
For 2013, those numbers rose to
15.3% and 19.5%, respectively.
There was a sharp setback in the
Brazilian participation on the in-
ternational market, which became
increasingly dependent on the

cyclical fluctuation in the com-
modity prices and the long-term
trend of deterioration of the trad-
ing terms (as had been originally
predicted by Prebisch).

The productive specialisation
occurs not only in raw materials,
but also in products whose pro-
duction processes present a high
pollution potential (Gramkow,
2011). In the processing industry,
the activities with the best perfor-
mance in recent years are those
which emit more pollutants per
unit of value produced. In such
cases, the competitiveness is based
on the cheap access to raw mate-
rials and energy, or in the disre-
gard of the negative environmen-
tal externalities.

The return to a primary ex-
port model, propelled by high en-
vironmental impact activities, un-
dermines social inclusion; due to
its inability to generate high-pro-
ductivity jobs, wages have little
expansion, as well as formal jobs.

The farming industry contin-
uously declines in the number of
people it employs: despite the great
expansion of production, the re-
duction of jobs is continuous. IB-
GE data show that the agriculture
and livestock sector was respon-
sible for 24.6% of total jobs in the
1995-1999 period, falling to 21.4%
in 2000-2004 and only 16.1% in
2005-2009 (Young, 2015). In ab-
solute terms, this meant a net loss
0f 833,000 jobs between 2000 and
2009 for the sector as a whole
(farming, forestry, plant extrac-
tion, livestock and fishing), al-
though production has grown 39%
in the same period.

The extractive mining indus-
try, which is the most prominent

in terms of product and exports
expansion, has a minor role in the
job creation, accounting for less
than 1% of total jobs (Young 2015).

Not surprisingly, recent stud-
ies have shown that the alleged
redistribution of income in Bra-
zil since 2003 is an optical illu-
sion (see Concentracdo de Renda
[Income Concentration]), Con-
Jjuntura Brasil Bulletin n. 4, from
Joio Mangabeira Foundation,
June 2016). During the analysis
through more accurate statistics
on the functional distribution of
income, it is possible to see that
an eventual variation was small
and restricted, very far from be-
ing a permanent trend. This is
due to the current (low) standard
growth based on the primary
exports, which traditionally con-
centrates income.

Even the most positive factor
of the environmental policy —
the massive reduction of defor-
estation in the Amazon in the
2005-2010 period — was nega-
tively affected in its successful
performance. There was a rela-
tive stabilization in the levels of
deforestation in the Amazon in
the current decade, but in other
biomes, especially in the Cer-
rado, the massive conversion of
natural habitats to areas of pas-
ture or cultivation persists.

In addition to the threat to con-
serving biodiversity in the most
biodiverse country in the world,
the persistence of deforestation
increases the concentration of
greenhouse gases, the most im-
portant factor responsible for glob-
al climate changes. Figure 1 shows
that total emissions of greenhouse
gases (GHG:s) in Brazil present a
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Total emissions of greenhouse gases in Brazil, SEEG / Climate Observatory, 2000-2014 (in million t C02 GWP)
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Source: Greenhouse Gas Emissions Estimation System (SEEG), available at http://plataforma.seeg.eco.br/total_emission.

slight uptrend in the current de-
cade, mainly due to the increased
emissions from the energy indus-
tries and agriculture and livestock.

In addition to global climate
change and the loss biodiversity,
there are serious social-environ-
mental problems associated with
the same pattern of specialization
in high impact activities on natu-
ral resources. Recent changes in
the Brazilian law reduced the min-
imum legal requirements for for-
est conservation on private prop-
erties in order to maximize the
available area for cultivation and
pastures. Currently, the political
pressure is focused on the reduc-
tion of areas dedicated to conser-
vation units and indigenous lands.
This process of change in land us-
age 1s often violent, so that defor-
estation is statistically correlated

with the increase in homicides
(Sant’anna & Young, 2010) and
the spread of epidemics, such as
malaria (Olson et al., 2009).

It also draws attention the high
contamination by pesticides in the
areas of agricultural production,
as well as the increasing incidence
of associated diseases (cancer, for
example), especially among the
most vulnerable rural workers
(Abrasco, 2012). This proves that
these substances have not been
used according to the safety in-
structions. As a result, Brazil pres-
ents alarming statistics related to
the human health.

There are also consequences
for consumers: according to a
study conducted by the National
Health Surveillance Agency, 36%
of 1,628 samples of alimentary
vegetable products were consid-

ered unsatisfactory due to the con-
tent of unauthorized pesticides or
pesticide levels above the toler-
able upper limit (ANVISA, 2013).
It was found the presence of pes-
ticides above the maximum resi-
due limit levels (MRL) in 2.3%
of the samples and unauthorized
pesticides were identified (NA)
in 32% of the samples. Worse
than that: in 1.9% of the samples
were found simultaneously resi-
dues above the maximum toler-
able limit and the presence of
unauthorized pesticides. In oth-
er words, pesticides are present
in the typical Brazilian food in
limits well above the tolerable
and containing substances that
the government itself condemns.

Brazil is one of the largest us-
ers of pesticides in the world. This
results in the risk of high incidence

2013

2014
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of associated diseases such as can-
cer, especially in the rural work-
ers who are more exposed (Silva
et al. 2005). Field studies have
shown alarming statistics for hu-
man health. For example, in Lu-
cas do Rio Verde (MT), in the
soybean belt, between 2007 and
2010 samples were taken in ur-
ban and rural schools to evaluate
some environmental components
related to the risks of pesticides
(Moreira et al., 2010, quoted in
Carneiro et al., 2012). The re-
sults showed contamination with
residues of various pesticides in
83% of the twelve wells of drink-
ing water in schools, in 56% of’
the rainwater samples (school-
yards) and 25% of air samples
(schoolyards) monitored during
two years. Another study in the
same municipality showed that
all the 62 samples of breast milk
of nursing mothers showed resi-
dues of at least one type of pes-
ticide. The results indicate an
average exposure of the popula-
tion of 136 litres of pesticide per
inhabitant in the agricultural har-
vest of 2010 (Palma, 2011; Pig-
nati and Machado, 2007; quoted
in Carneiro et al 2012).

The use of genetically modi-
fied organisms (GMOs) is con-
tinuously expanded, a very distant
issue from the concern of regula-
tory agencies and consumers them-
selves (Castro, 2012). There is an
ongoing bill in the National Con-
gress for legislation, suggesting the
removal of the mandatory identi-
fication from foods containing ge-
netically modified products, there-
by reducing the fragile public con-
trol over the dissemination of these
organisms in the country.

Most of the population (84%)
live in the urban areas. Howev-
er, the inadequate infrastructure
and lack of urban services, com-
bined with the concentrating
trend of the activities in the cen-
tral areas of cities, allow prob-
lems such as traffic jams, pollu-
tion, inadequate housing and in-
creased risk of accidents to bring
rising costs to society, even if not
all of these losses are directly
monetized. Estimates of econom-
ic costs resulting from the loss of
time in commuting caused by
traffic jams (Haddad & Vieira,
2015; Vianna & Young, 2015)
show that there is a strong re-
gressive feature in the urban im-
mobility, since the most affected
social groups are the poorest peo-
ple (Pero & Stefanelli, 2015). The
inadequacy of the urban infra-
structure to deal with natural
disasters also means greater ex-
posure to damage caused by in-
creasingly frequent flooding, sud-
den floods and land movements,
aresult of climate changes. Young
etal. (2015th) show that the fre-
quency of these disasters has in-
creased consistently over time
throughout the country and es-
timate that they bring significant
costs, around 1% of GDP, con-
sidering only the resulting mate-
rial losses.

However, the severity of these
issues seems not to attract atten-
tion neither from leaders in Bra-
zil nor even from the general
population. The national secu-
rity policy to the environment
was designed supported by in-
struments that require active par-
ticipation of the State in control-
ling the actions of companies and

individuals. Despite the increased
social demand for environmental
management measures, due to
the significant increase in pres-
sures on natural resources and
the public awareness on the is-
sue, the public budget for envi-
ronmental management has
grown at a much slower pace
than total public expenditure. A
study on the behaviour of the
discretionary spending on envi-
ronmental management in the
three spheres of government
(Young et al., 2015b) shows that
the problem is more serious in
the federal administration, where
spending remained nearly stag-
nated between 2011 and 2013.

Sub-national administrations
are increasingly important in the
environmental management, at
least in volume of resources. State
governments are the sphere with
greater expenditure on the sub-
ject. However, there is an enor-
mous heterogeneity among sub-
national governments, indicating
very strong disparities in the abil-
ity to deal with environmental
problems. The current fiscal cri-
sis in the states and municipali-
ties is expected to accentuate this
heterogeneity, with negative
consequences for the people af-
fected by negative environmen-
tal externalities.

In other words, Brazil faces a
wide range of environmental
problems, combining typical is-
sues of developing countries, such
as deforestation and the lack of
basic sanitation, and difficulties
more often found in developing
nations, associated to the loss of
quality of life due to industrial
pollution and the high degree of
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urbanization. The following sec-
tions discuss the opportunities
to reverse this process, analysing
possibilities to reorient growth
through the green economy, with
emphasis on public policies need-
ed to induce this transformation.

Growth led by
sustainable activities

More conservative groups often
claim that the increase in the en-
vironmental damage is a necessary
price for Brazil to ensure the in-
crease of the economic activity.
The implicit assumption in this
thinking is that the economic ac-
tivity and the environmental pres-
ervation would be necessarily op-
posed. Therefore, decision makers
would have to choose between the
increase of employment and in-
come or the disruption of the eco-
nomic growth to preserve the nat-
ural resources.

The concept of green econ-
omy challenges this view, under
the argument that the activities
associated with environmental
protection can bring positive ef-
fects on employment and income

levels in the short and long terms.
It is a simple explanation: the
“green” activities tend to be more
intensive in manpower and man-
ufactured goods with greater in-
novation content (Schumpeter,
1984). There is a statistically sig-
nificant and positive relationship
between the industrial compa-
nies that adopt innovations and
those that are proactive in the
adoption of voluntary environ-
mental management measures
(Queiroz & Podcameni, 2014).
In contrast, the primary activi-
ties linked to potentially more
pollutant products tend to be in-
tensive in capital, with low man-
power demand, and their com-
petitiveness is mainly based on
the low cost of raw materials and
energy (Gramkow, 2011).
Some examples highlight this
conclusion in the microeconom-
ic sphere. In the energy sector, it
draws attention the Brazilian po-
tential for generation from alter-
native sources. Brazil has great
experience and has built a bio-
tuel production model on a large
scale. Natural factors contribute
to it: land availability, favourable

“Green” activities tend
to be more intensive
in manpower and
manufactured goods.

Furthermore, they demand
greater innovation. The
future economies will be

focused on them.

climate, plenty of water and ex-
posure to sunlight, aspects that
favour the rapid growth of bio-
mass. Thus, bio-fuels can be con-
sidered mutually beneficial solu-
tions (win-win), for its potential
to reduce emissions of greenhouse
gases, increase the economic ac-
tivity and, directly or indirectly,
reduce the social problems
(Coutinho & Bomtempo, 2011).

Sugarcane is the main raw ma-
terial for the ethanol production in
the tropics, including almost all the
Brazilian production. An addition-
al energy advantage of sugarcane
is the use of the pulp to generate
heat and electricity through the
cogeneration process: the contri-
bution of the sugarcane pulp and
other biomass sources (including
wood) was almost 7% of the total
electricity supply in Brazil in 2012
(EPE 2013). Likewise, organic fer-
tilizers may also be obtained from
waste of the ethanol production
process. The range of raw materi-
als for the biodiesel production is
still higher, but most of the current
supply in Brazil comes from the
soybean cultivation, with a small
portion coming from other oilseeds.
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However, it is questionable
whether the current production
of bio-fuels in Brazil should be
considered “green”. The main
problem refers to the effects of
the expansion of the cultivated
area, especially where the in-
crease in deforestation pressure
occurs. Other important aspects
are the competition with the
growing area destined to other
food products (reduction of the
production and increase in the
price of food), the technological
challenges of the new “genera-
tions” of bio-fuels (Brazil has
invested very little in research
on second and third-generation
fuels) and the volatility of fossil
fuel prices.

Another area that may pres-
ent an expressive expansion in
Brazil is the electricity genera-
tion from wind or photovoltaic
exploitations. This can ensure
the expansion of the supply of
clean energy, while avoiding the
problems of the hydropower
model historically adopted in
Brazil. In addition, these alter-

natives solve environmental and
social problems, most notably the
displacement of communities due
to the construction of large hy-
droelectric reservoirs; and eco-
nomic problems, such as expen-
sive transmission over long dis-
tances to the consumer centres.
Recent years have registered a
rapid expansion in the produc-
tion of the wind power in Brazil
(and in the world).

This is associated with the
accelerated cost reduction, the
“smart grids” of distribution and
specific incentive programs, with
emphasis on the adoption of dif-
ferentiated tariffs (“feed-in” sys-
tems), in which prices are high-
er for alternative renewable en-
ergies. An additional advantage
in Brazil is the understanding of’
wind and hydroelectric sources
as complementary parts of an in-
tegrated system. When the wind
power stations are operating, they
allow water savings (low reduc-
tion) in the reservoirs, acting as
a back-up for periods of less wind
(Pereira, 2012).

In Brazil, despite the delay in
relation to developed countries
and China, the installed capacity
has grown from less than 30 MW
in 2005 to over 1,000 MW at the
end of 2011 and exceeding ex-
pectations, 7,000 MW in 2014
(Pereira 2012). The total poten-
tial for wind power generation in
Brazil is officially estimated at 144
GW, or 270 TWh / year (about
half the nation’s current electric-
ity consumption), considering fif-
ty-meter high rotors. However,
if hundred meters high rotors are
considered, the potential for pow-
er generation can exceed 300 GW,
more than the hydropower po-
tential (Pereira 2012).

The low capacity of job cre-
ation is usually presented as a neg-
ative aspect of these alternative
energy sources. However, this is
not a particular problem, since it
affects the energy sector as a
whole. Hydroelectricity and oth-
er sources are also characterized
by the high capital intensity and
low labour demand (Oliveira,
2012). The main possibilities of
creating jobs are not in the pow-
er generation sites, but in the pro-
duction of equipment. Thisis an-
other challenge for the sector in
Brazil: the portion of imported
components remains relatively
high, and most of the national
contribution is composed by low-
tech activities, mainly in con-
struction: instead of establishing
prices or other incentives to ex-
pand production, the emphasis
should focus on a national inno-
vation system that encourages the
development of a national tech-
nology and high-skilled jobs in
the country (Podcameni, 2012).
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Thatis, the transition to a green
economy creates opportunities to
redefine the direction of the Bra-
zilian development. Combined
with advances in education, hous-
ing and citizenship, the invest-
ment required for this transfor-
mation can increase the econom-
ic activity in the short term.
Moreover, it can bring more au-
thentic competitiveness in the
productive sectors, through in-
novation and professional quali-
fication. This requires the redi-
rection of the economic efforts,
which are currently focused on
the export model of raw materi-
als or goods, with competitive-
ness based on the unsustainable
use of natural resources and low
impact on social inclusion.

This desirable transition to a
green economy will not take place
without structural reforms in the
role of the Brazilian State and the
regulatory framework, which in-
cludes internalizing externalities
through the application of the pol-
luter pays principle; reorienting pur-
chasing policies, with the adoption
of sustainability criteria and em-
phasis on social and environmen-
tal certification; and reorienting
the principles of the macroeco-
nomic policy, emphasizing the
quality (not quantity) of growth
and including the principles of
green taxation and sustainable fi-
nance. Only this reorientation of
priorities and policies of pro-pro-
duction activities will allow Bra-
zil to walk towards an economy
in which the growth of the added
value occurs through the increase
of efficiency and innovation, with
social inclusion and conservation

of the environmental quality.

Internalizing externalities
in sectoral policies

The fundamental principle of en-
vironmental regulation in a green
economy is the “internalization
of externalities”, with the adop-
tion of economic instruments for
environmental management. Pop-
ularly known as “polluter pays prin-
ciple”, the negative and positive
environmental externalities must
be incorporated to the pricing of
products. This requires economic
calculation of externalities, mak-
ing these variables relevant to de-
cision-making, both in the allo-
cation of public resources and pri-
vate credit.

Resistance, however, is still
very large. In times of econom-
ic crisis, the claim that this pric-
ing reduces the competitiveness
of exports, impacting economic
growth and employment is com-
mon. In fact, it is related to the
reduction of the diffuse “social
Brazil cost”, but finding resis-
tance from producers and con-
sumers of the affected markets:
social gain is larger but diffuse,
while the private costs for this
transition are lower, but private.
Thus, the political balance sways
against the collective interest.

Despite the consolidation of
public agencies focused on the
subject at all federal levels, envi-
ronmental quality indicators in
Brazil are still far below satisfac-
tory. This is due to the lack of
investment in infrastructure and
urban services (sanitation, public
transportation, garbage collec-
tion, and public housing), the
persistence of large concentrated
areas of poverty and consump-

tion patterns that aggravate en-
vironmental conditions. The rap-
id growth of the private car fleet,
making traffic in urban centres
increasingly chaotic, is the most
striking example.

Environmental aspects are
still poorly integrated into the
formulation of public policies.
The problem is intensified by the
lack of information about the
extent and relevance of the prob-
lems arising from the environ-
mental degradation. However, if
the erratic dynamics of the eco-
nomic growth, the rapid urban-
ization and the State crisis can
be identified as part of the ques-
tion, the adopted management
model also proved inadequate to
deal with various problems. The
environmental managers them-
selves acknowledge the need to
seek more efficient controlling
methods.

There is a growing consensus
on the need of ensuring greater
flexibility for the economic
agents, as well as to seck new
sources of funding that are di-
rectly related to the causes of en-
vironmental problems.

There is already in Brazil a
series of experiments that con-
siders the “internalization of ex-
ternalities” and the payment for
ecosystem services, incorporat-
ing economic instruments based
on the polluter pays principle, in
which the use of natural resourc-
es shall be charged even if they
are in compliance with legal stan-
dards. These proposals give great-
er flexibility to the economic
agents, in order to minimize the
social costs of adjustment to the
environmental goals.
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Older industries, in which the
cost of rehabilitation is higher,
can benefit from the negotiation
with other more efficient agents
in the environmental control.
Moreover, unlike in a single stan-
dard, there would be the possi-
bility of imposing a higher “price”
in the emissions which result in
higher levels of pollution, adopt-
ing lower “prices” where the
problem is not relevant (the con-
centration of pollutants resulting
from emissions may vary consid-
erably depending on the circum-
stances of the affected location).
Payment systems for environ-
mental services (PES) emerged
as an important mechanism aris-
en from the greater awareness
from the society about the dete-
rioration of the environmental
services, such as climate, water
and flood regulations, support
services (pollination, for exam-
ple), provision of food and rec-
reational services. PES systems
represent a voluntary transaction
in which a well-defined environ-
mental service, or land usage that
can guarantee the provision of
this service, is acquired by at least
one buyer, of at least one pro-
vider, under the condition that
it ensures the provision of the
service (Wunder, 2006). Some
examples of policy instruments
that adopt PES principles in Bra-
zil are: charging for the use of
water, with allocation of funds
to owners who conserve forests
(“water producers”), the transfers
of ICMS (Tax on the Circulation
of Goods and Services) resourc-
es to municipalities that present
positive performance according
to environmental criteria (“green

ICMS”) and the transfer of re-
sources to communities that con-
tribute to the conservation of for-
ests and biodiversity, such as the
Bolsa Floresta program of the Sus-
tainable Amazon Foundation.

Internationally, the most ex-
pected progress in the area of eco-
nomic instruments for environ-
mental management was estab-
lished around the carbon credit
markets. However, the collapse of
the carbon markets after the fi-
nancial crisis of the late 2000s and
the inability of raising funds to
areas where Brazil has greater po-
tential for reduction or sequestra-
tion of emissions (control of de-
forestation and reforestation of de-
graded areas policies) within the
Kyoto Protocol prevented large-
scale actions from being taken.

After the Paris Agreements,
signed in 2015, there are positive
expectations for developed coun-
tries to invest in conservation
projects (REDD: reducing emis-
sions from deforestation or forest
degradation), especially those as-
sociated with biodiversity con-
servation (REDD+). However,
there is still great uncertainty
about the release of enough re-
sources to combat deforestation
effectively and preserve habitats.
If these resources are released,
programs may be implemented
in the entire Brazilian territory,
especially in the more remote
areas, where the opportunity cost
of land is lower.

The area of public purchase
policies focused on more sustain-
able goods and services is still
under-exploited. The intention
is to encourage contracts and
public procurement tenders that

favour sustainability criteria, in-
cluding guides for sustainable
procurement tenders. However,
public procurement in Brazil is
still dominated by rules of pref-
erence for lower-priced products.
It 1s common to hear criticisms
on Law 8666/93, which regu-
lates the process of public pro-
curement in the federal admin-
istration, for imposing restric-
tions on the differentiation of
products with higher quality, but
with higher price.

On the other hand, the pri-
vate sector resists in adopting
such measures, especially in the
sectors that consume more natu-
ral resources, such as mining and
agriculture-livestock industry,
and in the most intensive or more
polluting industrial activities in
energy. This results in a view
that the economic growth and
environmental preservation are
essentially antagonistic, which
still prevails among decision
makers. The massive political
lobbying, also supported by the
leading business associations, in
order to reduce environmental
safeguards both in the Forest
Code and in the licensing pro-
cedures of productive enterpris-
es reflect the persistence of this
view. As an analogy to the “cake
theory” that synthesized the de-
bate on growing and income dis-
tribution in Brazil, it can be said
that the guiding principle has
been “we need to dirty the cake
to make it grow; we may clean
it later.”

It 1s crucial to show that the
current trend of the Brazilian
participation in the internation-

al trade, as an expert in “unde-
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sirable” activities, is in conflicts
with the well-being of commu-
nities affected by pollution, costs
to society as a whole, and increas-
ing risks for the very economic
sectors involved.

The problems arising from
the specialization in minerals,
agricultural and industrial com-
modities with low added value
go beyond the environmental
dimension. From the social point
of view, a double exclusion is
implemented. The first one
comes from the unequal distri-
bution of the result from the “en-
claves” of high profitability at
the expense of environmental
degradation: the richest people
get most of the income and
wealth generated, and still have
a higher and more intensive pat-
tern of consumption in emissions.
The most obvious example is the
agricultural frontier: the eco-
nomic agents located at the “top”
of the agribusiness chain get rich,
but at the same time it is created
a serious social imbalance, from
the movement of traditional
communities and family farmers

banned by the agricultural ex-
pansion, which causes an increase
in violence in these areas, to the
expansion of infectious diseases
and the increase in the concen-
tration of pollutants caused by
burning. There are similar prob-
lems in the mining enclaves and
exporting industrial centres.

The second exclusion is the
environmental one, since the ex-
cluded sections suffer the most
with the effects of the loss of the
environmental quality: in the
countryside, traditional commu-
nities are deprived from the natu-
ral resource base essential to their
livelihood, and in the cities pe-
riphery people are forced to live
in environments degraded by air
pollution, poor sanitation and oth-
er basic necessities for the lack of
infrastructure investments.

The increasing specialization
in a “brown” economy also
causes specifically economic loss-
es. The expansive growth cycle
in commodity prices hid an old
discussion on the long-term
trends of the behaviour of the
terms of trade: commodities had

Consumers have been

increasingly demanding in

relation to the environmental

impacts of products and

services. The growing interest
in environmental certification is

not a temporary fad.

an upward trend during the last
two decades, but there are no
guarantees that they will keep
on growing in the long run when
compared to the technology in-
tensive products. This problem
can also occur with the indus-
trial commodities, usually very
homogencous intermediate
goods that have already achieved
high technological maturity,
which makes its competitiveness
to be based essentially in lower
production costs.

Another aspect 1s the change
in the consumers’ behaviour (and
therefore the existence of com-
panies sensitive to such demands,
especially in developed coun-
tries), which are increasingly de-
manding with regard to the en-
vironmental impacts of goods
and services. The growing inter-
est in the environmental certifi-
cation shows that this is not a
temporary fad, but a strong trend
that is extended to an increasing
range of products and sectors,
including the domestic market,
almost a requirement in some

export destinations.
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The new element in this story
1s that the demand for environ-
mental certification is no longer
restricted to final consumers. Busi-
nesses and governments are incor-
porating sustainability criteria in
their procurement policies. Large
corporations are being pressed to
present socio-environmental re-
sponsibility results not only in their
own activities, but also through-
out their supply chain. Public pro-
curement policies are increasing-
ly mentioned as a tool to incorpo-
rate and disseminate “green”
technologies and products, which
certainly will affect the dynamics
of suppliers.

Thus, the proposal fora green
economy wants to move forward,
from the areas which have direct
relation with environmental is-
sues (wood products, fishing
products, etc.) to increasingly
focus on the productive chains.
Being an expert in “brown” ac-
tivities, the competitiveness of
which is based on a non-sustain-
able relationship with the envi-
ronment, is swimming against
the tide.

The green economy also aris-
es from the need for a new com-
petitive paradigm. Businesses
have a key role in the transition
to this new model, with innova-
tion understood in its broadest
sense: new products, new pro-
duction methods, new markets,
new sources of raw materials and
other inputs, and new market
structures. Empirical studies
show that the environmental
concern increases in companies
which are open to adopt or gen-
erate innovations and in those

which have interests and/or re-

sponsibilities in developed coun-
tries, where there is greater pres-
sure from buyers and investors
for better performance from the
companies (Queiroz & Podca-
meni, 2014). L.e., the innovative
company is also more likely to
become “green”, creating an im-
portant synergy between the in-
novation policy and the environ-
mental protection policy.

The “sustainable competitive-
ness” does not depend on the
sector, but on the capacity of ab-
sorbing and generating new tech-
nologies. Until the 1980s it was
believed that the industry was
naturally “more advanced” than
producers from the primary com-
modities sectors (minerals, agri-
cultural-cattle farming products,
etc.). Today, however, the com-
petitive edge is given by the in-
novative capacity of the compa-
ny, regardless of the area in which
it operates. The development of
organic products, for example,
can be very complex and the
product differentiation can be a
valuable asset. It should be ex-
pected, for example, that an im-
portant part of the higher-income
consumer markets offer resistance
against the genetically modified
products. The same applies to
the mineral industry: the same
product can meet different mar-
ket segments according to the
characteristics of the manufac-
turing processes. In developed
countries, such differentiation
can be decisive for a supplier to
enter in markets where prices are
higher. The trend of demanding
environmental certification for
imported commodities, especial-
ly from developing countries,

will occur regardless of what is
decided in the rounds of inter-
national trade regulation, since
this movement is not started by
governments, but by the con-
sumers themselves.

Economic policy reform

Macroeconomic policies can help
or hinder the environmental man-
agement, because investment de-
cisions are very sensitive to mon-
etary policy. The rise in interest
rates, for example, shortens the
time horizon of decisions: quick
return investments are focused,
instead of the long-term ones.
Since the cost of capital opportu-
nity is higher in countries with
financial difficulties, a bias has
been created in favour of decisions
that result in gains in the shortest
possible time, since long-term costs
and benefits become less impor-
tant in projects with very high
discount rates. This 1s the antith-
esis of the sustainable development.
By increasing the cost of mon-
ey, the recent rise in interest rates
in Brazil creates a major obstacle
to extend the relevant time in the
investment analysis. In a world of
high interest rates, businesses
whose cash flow predicts concen-
trated income in the future are
abandoned in favour of projects
with lower net income, but fo-
cused on the short-term return.
This phenomenon, called
“immediacy,” supports the ex-
planation of the reason for the
abandonment of some business
options with strong possibility of
income over time. A reduction
in the interest rates would make
projects of sustainable use of nat-
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Macroeconomic policies
influence environmental
management. The rise in
interest rates shortens the time
horizon of decisions, favouring
a quick return on investments
that undermines sustainable
development.

ural resources more attractive,
such as the managed cutting of
native wood (through forestry
concessions), the management of
fishery resources and non-con-
ventional energy sources (wind,
photovoltaic, etc.). As mentioned
before, to achieve this “sustain-
able competitiveness” it is essen-
tial to generate and absorb new
technologies. Fostering innova-
tion policies are also environ-
mental policies: the one who
achieves the best solutions to deal
with the environmental demands
imposed by regulation, or vol-
untarily desired by buyers, will
have new opportunities for com-
petitive gain.

Another aspect relates to the
fiscal crises resulting from finan-
cial crises, which usually lead to
the reduction of resources for so-
cial and environmental costs.
Spending on costs and investments
necessary to the “greening” of the
economy often suffer drastic cuts.
In this sense, the green economy
must guide the public spending
efforts to re-heat economy with
sustainable conditions. The restric-
tions and financial instability are

a considerable barrier to the
achievement of this goal.

There has been in Brazil a
clear disproportion between the
increase in the budget for the in-
frastructure sector and the rela-
tive stagnation of spending in the
environmental control and pres-
ervation. As a result, large en-
terprises are expanded in the
country, increasing the demand
for funds invested in the envi-
ronmental control, but causing
the stagnation of resources for
controlling the environmental
impacts of these projects. It is
very worrying that the spending
on the expansion of the trans-
portation infrastructure has
grown four times with no sig-
nificant change in the spending
on the environmental control
(Young et al., 2015b).

The overcoming of the fiscal
crisis and the public debt - “twin”
problems connected to the cur-
rent macroeconomic model - are
asimportant as the creation of spe-
cific programs focused on the en-
vironment. Implement economic
instruments to achieve the envi-
ronmental management can help
to minimize the problem. How-
ever, it does not eliminate the need
of increasing the allocation of sta-
ble resources to expand environ-
mental projects in all the spheres
of the public administration.

To provide sustainability to the
environmental policies it is essen-
tial to seek alternative forms of
financing. As we shall see, the Bra-
zilian experience indicates the use
of “classic” economic instruments
(taxation, tradable certificates)
combined with unique and spe-
cific solutions (“green” ICMS, re-

sources from royalties and other
forms of financial compensation,
such as sector funds for science and
technology). The greater involve-
ment of the private sector in the
environmental management is an-
other necessary condition to meet
the established goals.

Another little exploited aspect
in Brazil concerns the reduction
of the tax burden to re-heat the
economy. However, it is necessary
to build tax instruments to charge
externalities, which is an unpop-
ular measure, especially in crisis
times. The solution to the impasse
is the replacement of convention-
al taxes by new collection schemes
that consider the “ecological foot-
print” of the resource when set-
ting rates. However, the tax au-
thorities are quite conservative.
They believe that such a move
would be risky, since economic
agents may have an opportunistic
behaviour in order to maximize
the reduction of the conventional
taxes and minimize the collection

of new taxes.

Sustainable finance

The requirement of sustainability
criteria in financing operations
became increasingly frequent in
order to avoid losses on transac-
tions that may be blocked in the
tuture for reasons of environmen-
tal policy or damaging corporate
image even if legal. Internation-
ally, the most important initiative
in this regard is the Equator Prin-
ciples (http://www.equator-prin-
ciples.com), The requirement of
sustainability criteria in financing
operations became increasingly
frequent in order to avoid losses

PolitiKa



green economy

on transactions that may be
blocked in the future for reasons
of environmental policy, damag-
ing the corporate image even if
legal. Internationally, the most
important initiative in this regard
is the Equator Principles, which
establish minimum criteria for
granting of credit, ensuring that
the funded projects are developed
in a socially and environmental-
ly responsible manner (Rechtman
& Young, 2010). The Equator
Principles establish a code of con-
duct, of voluntary membership,
so that financial institutions as-
sume their share of responsibility
for the environmental impacts
and damages caused by operations
financed by them.

In practice, this means devel-
oping more selective credit as-
sessment criteria, which take in-
to account the externalities asso-
ciated with the projects to be
funded, especially in the granting
of large enterprises financing. If
the borrower fails to comply with
one of the social and environ-
mental clauses, the lender will
work with it to find solutions for
this clause to be fulfilled.

In Brazil, public financial in-
stitutions have a predominant
role, since most of the financing
of gross capital formation is con-
centrated in the public funding
agencies. Since it directly con-
trols most of the financing for
the productive investment, the
government may impose im-
provements in the project ap-
proval system, including the
strengthening of the induction
policies, by providing greater
benefits and more agility in rais-
ing funds for sustainable projects.

To encourage the financing of
sustainable development, the fed-
eral government launched in
1995 the Green Protocol. Fed-
eral financial institutions - the
National Economic and Social
Development Bank of Brazil
(BNDES), Banco do Brasil (BB),
Caixa Econémica Federal (Caixa),
Banco do Nordeste do Brasil (BNB),
Banco da Amazénia (BASA) and
the Funding Agency for Studies
and Projects (Finep) - signed the
document, committing to take
into account environmental vari-
ables in the analysis of the cred-
it concession.

The goal was to incorporate
environmental principles at all
operational levels of these insti-
tutions, if possible exceeding the
minimum legal requirements. In
addition to requiring compliance
with environmental legislation,
the provision of credit should
take into account environmental
criteria beyond the legal proce-
dures for licensing and operation,
creating specific lines of credit
with more favourable terms to
projects that resulted in environ-
mental benefits.

These principles were applied
in a very unevenly manner by the
institutions involved. There was
not a great effectiveness in the im-
plementation of the Green Proto-
colas an integrated program, since
the implementation task was un-
der the responsibility of each in-
stitution, individually.

It 1s necessary to go beyond
the requirements established by
the legislation. In order to do so,
additional measures are needed,
such as customer information, set-

ting of parameters, establishment

of baselines, qualification and hir-
ing of specialized personnel. Be-
hind this idea is the notion that
more rigorous environmental re-
quirements raise the production
costs without adding value to the
final product. This is a static per-
ception, since it ignores the effi-
ciency gains with the rationaliza-
tion of inputs or the opening of
new markets, which will demand
products with higher environmen-
tal quality.

Conclusion

The transition to a green economy
creates a unique opportunity to
redefine the direction of Brazilian
development. Combined with ad-
vances in education, housing and
citizenship, in general, the invest-
ment required for this transforma-
tion can simultaneously ensure the
increase of the economic activity
in the short term (for example, in
the need of reorganizing the large
Brazilian cities) and the expansion
of the production capacity in sec-
tors of authentic competitiveness,
intensive in innovation and pro-
fessional qualification.

This will require the reorder-
ing of the growth efforts, which
are now focused on the export
model of raw materials or com-
modities whose competitiveness
1s largely based on spurious fac-
tors, with unsustainable use of nat-
ural resources and without sig-
nificant effects to social inclusion.

The virtuous cycle of the green
economy will not be materialized
spontaneously. The public and pri-
vate sectors should build a syner-
getic relationship, in order to al-
low the regulatory framework to
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encourage a proactive behaviour
from the companies, which need
to act more forcefully in the new
paradigm construction. It is also
necessary to ensure stable sources
of financing under conditions that
prevent the immediacy, the myo-
pic perception that favours short-
term results, fuelling much bigger
future problems. Therefore, in ad-
dition to the explicit environmen-
tal policies, the fiscal and financial
policies also have a crucial effect
on the establishment of obstacles
or incentives to achieve the goals
of sustainability.

In other words, the transition
to the desired green economy will
require structural reforms. It is a
governmental role to change the
regulatory framework to allow
these changes. It includes:

» the internalization of external-
ities, through the implementation
of the polluter pays principle;

» the re-orientation of procure-
ment policies, by adopting sustain-
ability criteria, particularly for cer-
tification;

» the reorientation of the prin-
ciples of macroeconomics, empha-
sizing quality rather than quan-
tity of growth, including “green”
principles in taxation and credit
concession.

That is the only way of mov-
ing towards an economy that will
add value when increasing effi-
ciency and innovation, instead of
oftering low cost agricultural and
industrial products financed by
misguided public policies. m
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Shaping
lobal Sustainability

in the Umbrella of“Comprehensive Globalisation”—Germany’s Role

The current confrontation of irreconcilable concepts of global order poses a serious threat to international
cooperation in crucial areas of global governance. German foreign policy faces many challenges in an
international system characterised by “comprehensive globalisation”. This global constellation however also
implies the great opportunity to establish new patterns of cooperation via transformative alliances with
emerging actors of international politics. In this way, Germany could play a substantial transformative role

in the global agenda for sustainability.
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The New Reality of the
International System:
“Comprehensive
Globalisation”

Since the end of the Cold War,

the following four mutually re-
inforcing waves of global trans-
formation have created a new re-
ality for the international system:
a) the networked global economy:
accelerating economic globalisa-
tion, which creates manifold op-
portunities along with global vul-
nerabilities and risks;' b) diffuse
architectures of power: tectonic
shifts of power towards emerging
economies, above all China, In-
dia, and Brazil, which are chal-
lenging the dominance of the
West and bringing forth polycen-
tric constellations and blockades
of power;? ¢) the Anthropocene
Era, the geological era of human
dominance: the insight that hu-

man beings have become the driv-
ing force in the planetary ecosys-
tem and that over the course of
this century a transformation of
the earth system is likely, with
unforeseeable consequences for a
human population that will soon
total nine billion, if the global
economy continues to pursue its
established path of greenhouse
gas-driven and resource-based
growth;’? d) digitisation—new
communication infrastructures
for global society: for the first
time in human history, digital
communications technologies
have made possible a real-time
exchange of information, knowl-
edge and news that spans the
globe, opening up new, virtual
cross-border spaces and possibil-
ities of cooperation, while at the
same time creating previously
unknown forms of data control
and surveillance.*
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These four waves of global
transformation are translating
and condensing into many dif-
ferent patterns of societal glo-
balisation and worldwide social
interdependencies affecting an
increasing number of people. Eb-
ola is spreading from West Af-
rica around the globe through
air travel, while fear of the dis-
ease 1s being proliferated rapidly
on digital networks. Islamic Ji-
hadism is financed by illegal oil
exports, radicalises individuals
via digital networks and uses so-
cial media to recruit followers
around the world; so that what
was initially a local conflict in
Syriaand Iraq is becominga glob-
al security threat. The protests
by students in Hong Kong in
2014 would almost certainly nev-
er have come about if the city
had not been successfully inte-
grated into the global economy,

leading to the emergence of a
broad-based, well educated and
young middle class. Our increas-
ing knowledge of the limitations
of our planetary ecosystem means
that we as Europeans cannot af-
ford to be unconcerned with the
consumption patterns and life-
styles being adopted by the
emerging middle classes on the
other side of the planet. Con-
solidation and acceleration of
global networking between so-
cieties is far from over and is cre-
ating a new reality and a new
quality within the international
system, a process of “comprehen-
sive globalisation” for which no
political system has yet been
“found or founded” which could
ensure security, prosperity and
democracy for as many of the
world’s citizens as possible.’
The dynamics of the 19th

century engendered the indus-
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trial revolution, the modern na-
tion-state, the gradual spread of
the ideas of the enlightenment
and the dominance of Western
societies.® The first half of the
20™ century was marked by two
world wars with Europe at their
centre and anarchy in the inter-
national system of nation-states,’
while the second half was char-
acterised by the attempt to es-
tablish an international security
architecture around the United
Nations, and the triumph of mar-
ket economies, which made tre-
mendous gains in prosperity pos-
sible for some one billion people.®
The 21* century is taking shape
under the influence of an emerg-
ing global society characterised
by global interconnections; an
unprecedented density of world-
wide cultural, economic and po-
litical exchange; a global market
economy from which non-West-
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ern societies are also beginning
to profit,” but which also threat-
ens to surpass the limits of our
planetary ecosystem; further
global systemic risks, and—at
least in the early 21 century—a
diffuse world political order
without a clear centre, suspend-
ed between juridification (for
example, the establishment of
the ICC), informal networks of
coordination (such as the G7/
G8, G20 and BRICs), regression
into sometimes apparently anach-
ronistic power politics (as in the
current Ukraine crisis), and to-
talitarian, globallyconnected
movements ruled by violence
such as the “Islamic State”. We
are living in an interim period
between the era dominated by
the nation-state, in which the
lives of most people in the West
essentially depended on dynam-
ics within their own countries
as long as “external peace” was
ensured, and the era of a highly
interconnected global society in
which the lives of very many, if
not most, people are significant-
ly shaped by cross-border dy-
namics that take a course which
individual nation-states can on-
ly influence to a limited extent
on their own. At the same time,
we are living in a transitional
period that will determine
whether or not humanity learns
to assume responsibility for the
stability of the planet and there-
by to lay the foundations for the
existence of many generations to
come." Without a new quality
of global cooperation, our soci-
eties will meander towards situ-
ations in which cross-border dy-
namics unleash increasing insta-

bility, volatility and crises of the
legitimacy of “politics”, the abil-
ity of which to shape the outcomes
of these challenges is limited.
The “old foreign policy” of
the 19" and 20 centuries was
closely intertwined with security
policy in order to protect the in-
ternal and external sovereignty
of states. The “new foreign pol-
icy” must be interwoven with
almost every other field of poli-
tics that is involved in the global
networks of interdependence.
“Global domestic policy” and
“global governance” are terms
that seek to illustrate this new re-
ality: reflections on them can be
found as far back as the 1980
Brandt Report and the 1995 re-
port of the Commission on Glob-
al Governance. In these early
phases of the discussion of glob-
al governance however, the sec-
ond, third and fourth waves of
global transformation were not
yet discernible." These concepts
are not popular, as quick, simple
progress can hardly be expected.
At the same time, no blueprints
have been drawn up for how the
transformation of global coop-
eration would need to look in
order to live up to the new re-
alities. Instead, current literature
on global governance 1s pervaded
by a deep-seated scepticism to-
wards cooperation.'”> The “No
one’s world”" is described as a
warning sign. However, the fu-
ture of German and European
foreign policy must still be dis-
cussed, in light of the phenom-
enon of “comprehensive globali-
sation” and towards the search for
new patterns of international co-

operation. The only alternative

would be to carry on as if there
were no global interdependen-
cies; a pattern of action which
was applied by the international
community prior to the current
global financial market crisis.
However, denial, escapism and a
refusal to face up to reality would
not appear to be viable strategies
for the future.

Expectations of Germany
as a Global Agenda
Setting Power

Germany is thriving economi-
cally right now. Its internation-
al partners expect it to make larg-
er contributions to managing in-
ternational crises and shaping
global processes. This opens up
room to manoeuvre, but it also
implies a high level of demand
placed on German policy. Ger-
many’s situation is a bit like Chi-
na’s. Only two decades ago, Ger-
many was (like China) still a mi-
nor political figure on the foreign
and global policy stage. Today
the two countries must take a
position on nearly all foreign and
global policy issues. These ex-
ternal expectations are not eas-
ily met. Doing so requires world-
wide networks, agenda-setting
capabilities, prioritisation, finan-
cial and human resources, mili-
tary capacities, international and
global expertise in nearly every
ministry, and internationally
well-positioned and networked
research on global issues. All of
these capacities can only be de-
veloped incrementally. The
placement of rapidly rising ex-
ternal expectations on those re-
sponsible for foreign and global
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policy in a country that used to
play more in the second league
can easily lead to a kitchen-sink
approach: help shape things a bit
everywhere, be a bit present ev-
erywhere, try not to disappoint
anyone. This kind of ad hoc-ism
is, however, the opposite of stra-
tegic action.

While the comparison with
China is not without warrant,
there are significant differences.
Unlike China, Germany needs
a strong EU and Eurozone as a
framework and support for the
use of the aforementioned instru-
ments of a global agenda setting
power." If Germany is to become
an influential global political ac-
tor, it cannot go it alone, but
rather must work within the con-
text of the EU; the EU as a net-
work of nations might become
a central pole of the newly emerg-
ing global order.”®

The reflections of three ex-
ternal observers of German for-
eign relations outline the chal-
lenges that Germany faces. An-
drew Cooper, one of the leading
researchers in the field of global
governance dynamics, recently
remarked: “Germany is, after the
US and China, the country with
the greatest potential influence
in world politics thanks to its
economic progress, its highly re-
garded model of society, and its
pioneering role in climate-
change and energy policy.” Com-
menting on the foreign policy
significance of the German tran-
sition to green energy, Jennifer
Morgan, Director of the Climate
and Energy Programme at the
World Resources Institute in
Washington DC, said: “If the US

government had introduced such
an epochal shift to sustainable
energy, it would have sent hun-
dreds of energy ambassadors out
into the world to tout this poli-
cy in order to gain allies and
shape the direction of global en-
ergy transformation as it did af-
ter the announcement of the
Apollo Programme and during
the Marshall Plan; nothing com-
parable, however, i1s being seen
in Germany”. A member of an
OECD expert commission that
evaluated German development
policy in 2010 summed up his
impressions as follows: “All of
this does not feel like one of the
most important bilateral donors,
like a global player. Germany is

punching below its weight™.!°

After the Agenda-setting
Speeches on Foreign and
Security Policy: Germany
as a Driver for a Global
Transformation

Against this backdrop, the agen-
da-setting speech by Federal
President Gauck at the 2014 Mu-
nich Security Conference and
similar statements by Foreign
Minister Steinmeier, Defence
Minister von der Leyen and De-
velopment Minister Miiller were
important wake-up calls about
Germany’s increased responsibil-
ity in foreign policy and world
politics.” These public statements
have initially focused on secu-
rity policy issues. A quick glance
at world political events of the
past few months shows that these
fields remain pivotal and, unfor-
tunately, do not appear to lose

Germany has a
thriving economy
and has made
progress in
sustainability.
However, its overall
performance is still
below

the country’s
potential.

importance. The authoritarian
ruler of the Syrian regime can
still feel relatively safe from mil-
itary intervention after failed at-
tempts by some Western states
to induce regime change in oth-
er authoritarian states in order
to enforce democratic structures
from the outside. In Libya, a dic-
tator was toppled with assistance
from outside, but support for re-
construction remains limited and
the state is in danger of failing.
The “Islamic State” represents a
globally networked terrorist or-
ganisation that is occupying
whole regions of Syria and Iraq
and has advanced as far as the
borders of Turkey, a NATO
member. Mali, the Central Af-
rican Republic, South Sudan and
Afghanistan are representing the
roughly 30 countries' that can
be described as failed states, and
from which regional or global
security risks potentially ema-
nate. Beyond this, the Ukraine
crisis demonstrates that even in

Europe, territorial conflicts that
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were long believed to have been
overcome have not in fact been
relegated to the past. Security
thus is and remains a pivotal field
of foreign policy. Tectonic pow-
er shifts and the attendant rival-
ries between “old” and emerging
powers, have created new secu-
rity problems and are making
these problems even more diffi-
cult to handle.

But problems of global inter-
dependence extend beyond the
field of security policy, as the out-
lines of the four waves of global
transformation show. Global sus-
tainability policy is another vital
field that must be tackled through
international cooperation. The
catch phrases are familiar: in the
dawning Anthropocene Era, hu-
man beings are becoming a force
altering the Earth system, with
irreversible and virtually unfore-
secable consequences for human
civilisation;'" scientists have de-
scribed runaway climate change
and other planetary tipping points
at great length.?” Humanity is
becoming the de facto architect
of the Earth system, but has so
far refused to face up to this role,
which is arguably the greatest
formative task of the 21* century.
Many observers consider these
challenges to be environmental
policy issues (“soft politics”, pe-
ripheral realms of international
policy) that one might approach
with greater or lesser degrees of
engagement and enthusiasm. But
what is actually at stake here is a
profound transformation of the
global economy and the organ-
isation of prosperity, security, and
democracy in a nine-billion-peo-
ple civilisation within the bound-

aries of the Earth system.?’ Our
planet is the greatest global com-
mon good, one that needs to be
stabilised and preserved for many
future generations to come. The
issue of sustainability in the 21*
century will be as pivotal for the
tuture viability of the global mar-
ket economy as the embedding
of capitalist dynamics in demo-
cratic social welfare systems was
in Western industrial societies
after the Industrial Revolution.??
It 1s time for an agenda-set-
ting speech on Germany’s role
in global sustainability policy,
and “climate Chancellor” Merkel
would be the ideal person to de-
liver it. The Federal President,
the Foreign Minister, and the
Development, Environment, and
Education and Research Minis-
ters could play important roles
here, too. They must make plain
that a global transformation to
sustainability needs to take place
within a narrow window of time,
and that this task cannot be post-
poned even in the face of mul-
tifarious resurgent security prob-
lems. A German strategy for sus-
tainable global development could
comprise four components:

An effective international en-

ergy policy should bring to-
gether countries to form a trans-
tormative club that advances am-
bitious energy transformations
towards renewables while also
accelerating the climate-change
negotiation process. The “Re-
newables Club” founded by for-
mer Environment Minister Alt-
maier could be the starting point
for such an initiative. Significant
joint investments in research, ed-

ucation, and outreach; regula-
tory learning processes; and po-
tentially, trade policies would be
oriented towards creating shared
advantages. Clubs could develop
transformative potential through
a range of characteristics. Speed:
Mancur Olson argued as long
ago as 1965 that small groups
reach agreements more quickly,
as there is a higher degree of so-
cial pressure between their mem-
bers than between members of
large groups, such as in the con-
text of the UNFCCC process.?
Level of ambition: Smaller groups
can be more ambitious in their
objectives and generate more vis-
ible shared benefits for all stake-
holders than large groups, which
are often based around the low-
est common denominator.** Im-
plementation mechanisms: By using
positive incentives (club benefits)
and sanctions (such as the threat
of membership suspension), clubs
are better placed to avoid free-
riding by members and therefore
to implement their goals more
effectively than large alliances.?
Ambitious clubs can use these
mechanisms to encourage other
actors to follow their lead, as they
show what is possible. In this
way, a transformative green en-
ergy club could bring about po-
litical tipping points in the UN
climate process. At national lev-
el and as a group, the club mem-
bers would pursue significantly
more ambitious objectives than
those currently achievable in cli-
mate-change negotiations, while
also representing a more ambi-
tious position as a club within
the climatechange negotiation
process. Last but not least, the
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club approach can be scaled up
by admitting new members, with
the club’s initially exclusive log-
ic becoming progressively inclu-
sive in the medium term.?® The
creation of a transformative green
energy club would therefore ac-
celerate processes of transition to
low carbon global economy and
would at the same time incre-
mentally improve the conditions
for a successful multilateral cli-
mate regime.?’

2 The largest global middle class-

es in the world economy will
take shape in the next two de-
cades in the emerging economies,
most notably in Asia.?® This trend
is tied with the most extensive
urbanisation trend in the history
of humanity.” Today 50% of the

world’s population lives in cities;
by 2050, 80% will. Both of these
trends must be decoupled from
climatedamaging greenhouse gas
emissions, resource exploitation,
and excessive strain on ecosystems
in order to prevent turbulences
within the planet’s ecosystems in
the second half of this century.
Germany is highly regarded—
particularly in the emerging econ-
omies—as an economically and
technologically strong sustain-
ability pioneer. Concrete recip-
rocal partnerships with a select
group of emerging economies (or
regions in these countries) should
be initiated in order to strength-
en transformations to sustainabil-
ity. Energy and mobility systems,
green urban infrastructures, re-

source-efficient and low carbon

We need to establish
more partnerships.
In the emerging
economies, especially
in Asia, where the
largest middle class
in the world will be
formed in the next
decades - which

is a great change.

innovations, and a strategy for
transformation to sustainability
would be at the centre of these
partnerships. Their starting points
would be joint research and train-
ing efforts, ambitious standards
(e.g. in energy efficiency of build-
ings and in electric vehicles), the
interlinking of emissions trading
systems (which would require a
reform of the European system),
joint initiatives for sustainability
in international organisations
(such as the World Bank), and
negotiation processes (such as cli-
mate-change negotiations).*” The
stated goal would be to build up
transformative alliances with
companies, societies and states
together with emerging econo-
mies in order to strengthen the
shift to a low carbon and resource-
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efficient world economy. Such a
strategy would create markets for
“green” innovation processes and
would thus also be in the interest
of German and European eco-
nomic competitive advantages.
In order to establish such trans-
formative alliances, Germany and
Europe would have to do their
homework on sustainability.”
This would imply, first of all, sys-
tematically linking investment
and growth strategies with con-
cepts of climate neutrality, re-
source conservation and recy-
cling. Secondly, Germany would
need to push hard for a reform of
the European Emissions Trading
System. Thirdly, the country
would need to work to ensure
that economic factors are system-
atically linked with sustainabil-
ity requirements in negotiations
on a Transatlantic Trade and In-
vestment Partnership (TTIP).

3 In the 21° century, knowl-

edge will stand alongside (in-
ternational) law and the intelli-
gent use of soft power and mon-
ey (to finance cross-border
initiatives) as one of the most
vital resources of international
cooperation. “The main fuel to
speed the world’s progress is our
stock of knowledge”.?> Howev-
er, it is important how this stock
of knowledge is built up. If glob-
al cooperation is to be boosted,
then it will be necessary to ex-
pand cross-border knowledge
partnerships, particularly those
with developing countries and
emerging economies. Interna-
tional science policy and knowl-
edge collaboration in a broader
sense generate commonly ac-

cepted knowledge on global is-
sues of the future, thereby pro-
viding legitimacy for joint ac-
tion.”> The World Bank has
placed knowledge collaboration
at the heart of its forward-look-
ing strategy.’* Germany could
go one step further in this field
than the World Bank, which is
successfully establishing an in-
creasing number of internation-
ally connected knowledge plat-
forms dealing with global devel-
opment issues.” If global
commons (such as the oceans,
the climate system and resilient
financial markets) are to be pro-
tected and global interdependen-
cies managed effectively, then
there is an urgent need to de-
velop problem-solving approach-
es on a consistent basis from the
perspective of global system log-
ics and risks and of global com-
mon goods. However, even in
the field of (applied) research
into global development issues,
the dominant perspectives have
so far been those that are rooted
in individual nation-state (ulti-
mately, particular) outlooks.
“Comprehensive globalization”
necessitates that these “nation-
ally focused” lines of research
into global development matters
be complemented by “world
knowledge” that is thought
through consistently from the
perspective of the increasingly

3 In

significant global systems.
this field, too, Germany is high-
ly regarded and has tremendous
potential to become a major
¢global node in the fields of
knowledge that engage with
worldwide sustainability issues.”’

In this context, the concept of

knowledge cooperation must be
re-imagined in conjunction with
the roll-out of digital communi-
cations technology. Until recent-
ly, dense and high-speed com-
munications networks, access to
bodies of knowledge and librar-
ies, and knowledge dialogue, all
of them on an international scale,
were the privileges of the West-
ern middle classes and global
elites. But the situation is chang-
ing rapidly. In 2000, just 700 mil-
lion people, 70% of whom lived
in OECD countries, had a mobile
phone, giving many of them mo-
bile access to the internet and
global communications networks.
By 2012, there were six billion
mobile phone connections, with
75% of them in non-OECD
countries. This is increasingly
opening up completely new op-
portunities for collaboration as
part of international knowledge
cooperation, whether through
joint research in virtual labs and
networks, access to shared knowl-
edge bases, and data with no need
to construct expensive libraries in
developing countries, or access to
virtual learning events delivered
by the best regional and global re-
searchers as a public good. There
is enormous scope here for social
innovation in developing new
forms of international knowledge
cooperation: This shift is due to
continued simultaneous perfor-
mance improvements and cost de-
clines in both mobile phone de-
vices and networks, and it has an
important consequence: it will
bring billions of people into the
community of potential knowl-
edge creators, problem solvers, and

innovators.*®
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Development policy needs to

move from being an aid in-
dustry to a driving force for
building international alliances
to shape global development dy-
namics in future. This would al-
low it to make major contribu-
tions to a German strategy for
sustainable global development (Faust
and Messner 2012; WBGU
2014a). On the one hand, this is
a matter of continuing to com-
bat poverty, especially in the
roughly 30 countries that are
known for being “failing states”.
In this area, stabilisation of states
and societies must be linked to-
gether with efforts to combat
poverty (in cooperation between
the Federal Ministry for Eco-
nomic Cooperation and Devel-
opment, Federal Foreign Office
and Federal Ministry of De-
fence). On the other hand, ap-
proaches should be taken which
support transformations to sus-
tainability and inclusive devel-
opment in three groups of coun-
tries. Firstly, in the resource-rich
countries of Africa and Latin
America, these initiatives should
prevent the familiar “resource
curse” dynamic in times of high
raw materials prices and mobil-
ise growing foreign exchange
revenues for sustainable develop-
ment. Secondly, in the rapidly
growing emerging economies,
strategic partnerships can (as sug-
gested above) create pro-poor
sustainability pilot programmes
(in this area, initiatives of the
Federal Ministry for Economic
Cooperation and Development
would need to be sensibly com-
bined with those of other min-
istries). Thirdly, the Federal

Ministry for Economic Coop-
eration and Development has a
comparative advantage over oth-
er ministries in cooperation with
the large group of “in-between”
societies that count among nei-
ther the poorest and most fragile
states nor the ascending newly
emerging powers—Vietnam, Pe-
ru, Caucasus countries, Morocco,
and Kenya are examples of these
“in-between” countries. In this
group in particular, important
trajectories will be set in the en-
ergy and infrastructure sectors
over the coming decades, with
significant and path-dependent
consequences for natural resourc-
es, greenhouse gas emissions, and
ecosystems, both locally and
globally. When it comes to co-
operation with emerging-econ-
omy societies and “in-between”
countries, it is not only about se-
lecting the “correct” areas for
cooperation, but also about how
that cooperation is conducted.
One of the key challenges is to
develop an increasing number of
cooperation models that are based
on reciprocal partnership and that
fuel change processes on both
sides—in partner countries and
in Germany. Conventional mod-
els of development cooperation
that are geared towards shaping
policies in developing countries
and emerging economies, but that
exclude or fail to consider coop-
eration in the other direction to
change policies in Germany and
Europe are losing legitimacy.
“Meddling” in the internal af-
fairs of partner countries is only
likely to work in future if both
partners are permitted to do so.
To give a specific example, this

would mean that cooperation be-
tween Germany and India as part
of an energy partnership or an
initiative for strengthening sec-
toral recycling industries should
increasingly involve collabora-
tion between networks of actors
from the two countries who ini-
tiate or support reform processes
in India and in Germany on an
equal basis. Cooperating with
increasingly self-confident coun-
tries would mark a shift away
from established North-South,
donor-recipient, and developed-
underdeveloped patterns of col-
laboration associated with the old
model of development coopera-
tion. Development policy is
therefore about quality of coop-
eration, about generating strate-
gic impetus for transformations
towards sustainability, and about
jettisoning paternalistic patterns
of cooperation,® but it is as well
about quantity and real invest-
ment. If Germany wants to re-
align its role in the world and
boost its international reputation,
it should move up from its mid-
table position among countries
that invest in development coop-
eration (measured in terms of Of-
ficial Development Assistance
(ODA) provided in relation to
their GNP, these “mid-table”
countries include Australia, Aus-
tria, France and Belgium) to join
the leading group of countries,
which includes Norway, Sweden,
Denmark, and the UK.#

Many of the elements that have
been outlined in this paper al-
ready exist, but the effort to root
them in international politics must

be greatly increased— by, let’s
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The creation of
a global culture
of cooperation
is a significant
challenge of the
21st century, so
that we can face
the systemic
risks of the
contemporary
world together.

say, a factor of 2-5 by 2025. “Fac-
tor 2—5” demands a broad range
of efforts: “scale matters”, that is,
the scale of investments in dif-
ferent areas must be increased;
bundling the instruments and ac-
tivities of different ministries and
other players into effective pack-
ages is important; the priorities
in this pooling must be clear in
order to have an impact; inter-
national agenda-setting efforts
must be stepped up; Germany’s
presence and active shaping role
in international organisations
and networks needs to be ex-
panded; cooperation between
the political and academic
realms should be developed fur-
ther. A corresponding strategy
must not only apply to the use
of German instruments, but al-
so be introduced correspond-

ingly into EU foreign, develop-
ment, energy and climate policy."

Transformative
Pragmatism that Brings
about a Leap Forward in
the Quality of
International Cooperation

A boost to the quality of inter-
national cooperation will not oc-
cur through a “big bang” (c.g.
through swift and comprehensive
reform of the United Nations or
through a perfect climate regime
as the outcome of the 2015 cli-
mate-change negotiations in Par-
is), as the new reality in interna-
tional politics described at the
beginning of this paper makes
such an event inconceivable in
the next few years.*”” An incre-
mental “a little bit more every-

10

where, everything a bit better”
approach, however, is not a vi-
able alternative. What is needed,
rather, is for Germany to take an
ambitious approach to strength-
ening its international role, an
approach that ties pragmatism
together with a demand for trans-
formative action. Many of the
elements needed to increase Ger-
many’s capacity to exert a forma-
tive influence are already present
in some fields of foreign relations,
and now they can be strength-
ened through pooling of indi-
vidual initiatives, clear prioriti-
sation, global agenda-setting and
astute network-building, as well
as through additional investment.
The “new foreign relations” must
be sustained by many ministries
as well as exponentiated through
interaction among them and with
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society and academia.* Within
this framework the Federal For-
eign Office is gaining, alongside
the “traditional tasks” of diplo-
macy and of foreign and security
policy, a vital role as a “network
manager”’, making it possible to
bring together various contribu-
tions of different ministries and
action in joint corridors of ac-
tion. In so doing, the Federal For-
eign Office is thereby dependent
on other strong and capable min-
istries contributing their own re-
spective competencies. Increasing
its impact by a factor of 2—5 would
be an aspiration for Germany as
a relevant global player on the
way to 2025.

This path has both continu-
ities and new challenges. Ger-
many’s role as a global agenda-
setting power working in close
coordination with its European
partners to advance European for-
eign policy shows continuity.
With the new European Com-
mission, whose programme in-
cludes establishing stronger links
between outward-looking EU
policies, beginning its work in
autumn 2014, the next steps can
be taken.** An orientation towards
multilateral solutions and towards
strengthening international law
is another form of continuity,
which is often severely put to the
test in the context of power shifts
and rivalries, flexible and poly-
centric architectures of power,
and the weakness and resistance
to reform of many international
organisations, but which none-
theless must not be given up as a
point of orientation. There is al-
so specific room for improvement
in this context, with the 2015

climate-change negotiation pro-
cess in Paris providing an oppor-
tunity for Europe to work with
its partners to establish at least
some ambitious elements of a
global climate agreement.” The
Ebola crisis has revealed a clear
and urgent need for the WHO to
be reformed, strengthened, and
placed on a solid financial foot-
ing. At the same time, the World
Bank is undergoing a dynamic
process of reform that could be
more visibly supported by Ger-
many and Europe.

A greater emphasis should be
placed on building up alliances
of trailblazers and clubs of the
like-minded that can move proj-
ects forward more quickly and
ambitiously than is possible with-
in comprehensive multilateral
processes which always have to
take into account laggards and
foot-draggers (see the aforemen-
tioned example of an ambitious
club of countries shifting to green
energy). Today’s EU, Eurozone
and WTO also started out as
smaller clubs, gained the shared
advantages of a club, increased
their attractiveness, and thereby
created impetus for broader mul-
tilateralism. Ambitious clubs
could move the politics of glob-
al sustainability across various
tipping points towards a sustain-
able global economy and Ger-
many could play an important
role in this area.

The creation of a global cul-
ture of cooperation is a formi-
dable challenge in the 21* cen-
tury if we do have a chance of
giving shape to the increasingly
dense network of global inter-
dependencies, keep global sys-

temic risks in check and stabilise
the situation of our global com-
mon goods (above all the plan-
etary ecosystem, but also the in-
ternational financial markets) and
use them on a basis of generally
accepted criteria of fairness. We
appear to be further away from
achieving this kind of civilisa-
tion now than we were just a few
years ago. The incompatibility
and conflict between the four
aforementioned concepts of glob-
al order currently in existence
(fair global governance and im-
proved multilateralism; neo-im-
perialistic power play; narrow
nation-state perspectives on in-
ternational cooperation; and Is-
lamic Jihadism) actually run the
risk of producing an ice age in
international cooperation at pre-
cisely the moment when “com-
prehensive globalization™ calls
for “comprehensive cooperation”
in order to reign in global risks.

2346 :
are conceiv-

“Policy disasters
able if these roadblocks are not
removed. At the same time, the
current consolidation and accel-
eration of globalisation dynam-
ics carries the seeds of an emerg-
ing cooperation culture. The Eb-
ola crisis, the movement of
refugees towards Europe as they
flee failed states in North Africa,
and the “Islamic State” on the
borders of a NATO member
country all demonstrate what has
been analysed in global gover-
nance literature since the mid-
1990s: the reality that there is no
longer such thing as a stand-alone
nation that is immune to the risks
of global interdependencies. The
fact that the many different op-
portunities afforded by globali-
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sation can only be exploited in
the long-term on the basis of
global cooperation, common
regulations, international law,
and the cross-border reconcili-
ation of interests is now far more
tangible to people than when it
was originally debated in ini-
tially abstract terms during the
global governance debate of the
mid-1990s.

Moreover, the clash between
the four models of global order
could give rise to new and sur-
prising cooperation alliances.
The “Islamic State” is serving to
remind Europa, the United
States, China, Russia, Brazil, In-
dia, and many, presumably al-
most all, other actors of the vital
importance of a comprehensive
global security architecture pav-
ing the way for prosperity and
peace in the societies of individ-
ual nations and in the emerging
global society. Achieving such
an architecture under the condi-
tions of comprehensive globali-
sation will require suitable ini-
tiatives, including but not lim-
ited to the G20. At the same time,
it 1s likely that many emerging
economies such as Brazil and In-
dia, and probably also the polit-
ical actors within China, will
view Putin’s neo-imperialistic
strategies in the Ukraine with
scepticism, as this approach is
creating zones of instability and
giving rise to the violation of in-
ternational rules and norms that
could undermine the benefits of
economic globalisation that de-
pends on rule based trade and
the relative certainty of expecta-
tions. Therefore, it is conceivable
that current global interdepen-

dency crises will create new in-
centives for global cooperation.

In his work for the “High-
Level Panel of Eminent Persons
on the Post-2015 Development
Agenda”, former Federal Presi-
dent Horst K&hler has often
pointed to the major challenge
of creating a culture of global
cooperation.'” Power shifts, poly-
centric power structures, and the
erosion of North-South and do-
nor-recipient structures—the el-
ements, that is, of the transition
to a post- Western world order—
demand great efforts to develop
a viable and peaceful global ar-
chitecture of cooperation. Vari-
ous long-term dynamics are in-
volved: opposing interests must
be negotiated and shared interests
generated. Dialogue must be con-
ducted about divergent and
shared norms and values as well
as mechanisms of cooperation
that accept cultural diversity
without undermining fundamen-
tal human rights. Shared produc-
tion of knowledge can help to
work out common perspectives
on international problems and
shared approaches to solving
them. The most important mech-
anisms of developing and stabi-
lising collaborative relationships
are familiar to us from coopera-
tion research: reciprocity, trust,
dense networks of communica-
tion, positive reputations, fair-
ness, instruments to support rule-
abiding behaviour and to sanc-
tion free-rider strategies, a sense
of common identity, and shared
narratives.** The chances of
reigning in power plays within
collaborative relations and the
likelihood of implementing strat-

Four inter-related
waves of
transformation
have led to broad
globalisation,
creating a new
reality in the
international
system.

egies of shared problem-solving
against narrowly defined nation-
al interests increase in spaces and
constellations of players in which
these basic mechanisms of coop-
eration are especially pronounced
(e.g. in the EU, despite all the
current turmoil). None of this is
easy. Setbacks are inevitable, and
all the basic mechanisms of co-
operation require time and pa-
tience. Looking at the founda-
tions for cooperation, it becomes
clear within the G20, for exam-
ple, that it is not only a case of
relatively emerging “new pow-
ers” and relatively declining “old
powers” jostling for power, but
that there is also an acute short-
age of the aforementioned basic
cooperation mechanisms at pres-
ent. Overcoming this problem
would make it possible, or at least
easier, to keep selfish power plays
in check and to develop an abil-
ity to act collectively. Since all
the basic mechanisms of coop-
eration are man-made, the ques-
tion is: what initiatives would
be suitable within the G20 for
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encouraging investment in the
basic conditions of cooperation
and for building up “coopera-
tion capital”?*

It is clear that a global culture
of cooperation equal to the cross-
border challenges of the 21st cen-
tury will not emerge of its own
accord from the dynamics of
global transformation. Rather,
the work of helping to advance
this kind of a new global culture
of cooperation is one of the gen-
tle tasks of the “new German
foreign policy”.

Conclusions

l The debate surrounding Ger-

many’s new role in interna-
tional policy-making is taking
place in a specific phase of de-
velopment in the international
system and within the dynamics
of global transformation: “Glob-
alinterdependence is greater than
ever before”. Four waves of glob-
al transformation have brought
about “comprehensive globalisa-
tion”, thereby creating a new re-
ality for the international system.

Germany currently has great
2 potential for shaping inter-

national policy and, aside
from the United States and Chi-
na, is perhaps one of the coun-
tries from which the greatest
things are expected. The agen-
da-setting foreign policy speech-
es by Federal President Gauck
and Foreign Minister Steinmei-
er addressed in 2014 this weight
of expectation, rightly highlight-
ing the challenges it poses for the
nation’s policy-making.

3 Germany could play a trans-

formative role in global sus-
tainability policy. Four starting
points (energy-related foreign
policy, transformative alliances
with emerging economies and
powers, new patterns of interna-
tional research cooperation, and
sustainability partnerships with
“in-between” countries such as
Vietnam, Peru, Morocco and Ke-
nya) are outlined for significant-
ly increasing Germany’s inter-
national impact in this field (“fac-
tor of 2—5 by 20257).

A transformative develop-

ment in international co-
operation relationships raises
some fundamental questions for
the German government. How
can the international capabili-
ties of all the ministries be mo-
bilised and networked? Can col-
laboration within alliances of
trailblazers (e.g. on sustainabil-
ity policy) reinvigorate the mul-
tilateralism that is currently
blocked in many arecas? How can
a culture of global cooperation
be fostered successfully? And
how can this be achieved at a
point in history when incom-
patible or barely compatible con-
cepts of global order are collid-
ing with one another, be they
a) visions of a fair and inclusive
global governance architecture
based on shared sovereignty, the
development of global common
perspectives and the reconcilia-
tion of interests, b) a neo-impe-
rialistic approach 4 la Putin based
on classic power play, c) the
world views of many emerging
powers (such as Brazil, China
and India) that draw still heav-

ily on classic concepts of nation-
al sovereignty and selfinterested
foreign policy or d) Jihadism,
which seeks the destruction of
others and is developing into an
internationally connected po-
litical power. =
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JOAO MANGABEIRA FOUNDATION

EXHIBITS AT THE 32ND BRASILIA BOOK FAIR

Between 16 and 24 July, the stand released books and periodicals produced by FIM with distribution of copies and
special events. The space also exhibited their audiovisual productions and multimedia galleries about the
centenary of the great leader of the party Miguel Arraes, with emphasis on their publications and translated
works. Events and publications are virtually available on TV Jodo Mangabeira and Socialist Memory Center,
accessible through the website www.fjmangabeira.org.br.

Renato Casagrande, President of FIM, and
Carlos Siqueira, President of PSB, present
and distribute to participants copies of
Uma Agenda para o Brasil (An Agenda
for Brazil) and Estado Presente (State
Present).

Estado Presente:
em defesa da vida

Prof. Adriano Sandri, Coordinator at Miguel
Arraes School, presents the pedagogical
and social objectives of the institution
during chat with the public of the fair.

Cursos de
Formacao Politica

Senator Jodo Capiberibe promotes his
autobiographical novel Florestas do Meu
Exilio (Forests of My Exile) and the
publication Mandato Sustentdvel
(Sustainable  Mandate)  accompanied
by his wife, Congresswoman Janete
Capiberibe.

Mandato
Sustentavel

%l D D VISIT THE SOCIALIST KNOWLEDGE AT WWW.FJMANGABEIRA.ORG.BR
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