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1. A case for parallels between the Amazon and Asian regions:
1.1 Underlying conditions and trajectories

UNDERLYING CONDITIONS
. Policies of economic development
. Structural adjustments
. Demographic transitions
. Social and cultural change

TRAJECTORIES OF CHANGE
. Intensity of urbanization
. Deforestation and reforestation
.Intensification and extensification

. Complex institutional landscapes

Created by Scott Hefrick 11103, Data Sowces include NASA's Earth Observatory Team, insbiuto Naclonal de Pesquisas Espacials (Brazilian Space Agency),
Insfiuto Brasileiro de G [] 4 and ESRI
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. Connectivity of economic systems

The Brazilian Amazon: A Transforming
Socio-ecological Mosaic



1. A case for parallels between the Amazon and Asian regions:
1.2 Common analytical challenges
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Tt Research sites

Longitudinal
Cross-sectional
Nested sampling

INTEGRATIVE
METHODOLOGIES

Ethnography
Household and community survey
Historical/Archival

Remote sensing/Geospatial
analysis

Social network

Ecological assessments



2. Regional trajectories: the last 40 years

Urbanization, LUCC and Deforestation, and Reserves
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Brazilian Amazon: Formation of urban centers and population
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Costa, S. M. and E. S. Brondizio. 2009 Inter-Urban Dependency among Amazonian Cities: Urban Growth, Infrastructure Deficiencies, and Socio-Demographic
Networks. REDES (Brazil) 14(3): 211- 234



Deforestation and land cover change

Geopolotical strategy

Road network
Agropastoral expansion

Regional trends, intra-regional variability

Deforestation in Amazonas
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Conservation units, indigenous reserves, community management areas

Reservas extrativistas

- Terras indigenas

Cutras areas protegidas

-Social movements-
Environmentalist alliance

-International-national
pressure against
deforestation
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A mosaic of institutional arrangements: 35% of the region designated as indigenous reserve,
protected area, and different types of management reserve



What have we learned about the underlying
processes and mechanisms of change?

.Formation of rural settlements and urban areas
.Commodity chains and resource export
.Scale-dependent LUCC trajectories

Interdependent institutional arrangements



The Formation of Urban Systems and Inter-regional urban networks
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The emergence of multi-sited households and rural-urban social networks

Marajo Island, Amazon estuary, State of Para

Brondizio, E. S. forthcoming. Forest Resources, City Services: Globalization, Household Networks, and Urbanization in the Amazon estuary. In
K. Morrison, S. Hetch, and C. Padoch (eds). The Social Life of Forests. Chicago, IL: The University of Chicago Press.



Rural properties with Associated Urban Households in 2005
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Propeity grid is displayed over 2003 Landsat TM Image.
: Image acquired 08/22/2003.
ST (nage cisplayed as faise color composite. Bands 5,4,3 (RGB).

L Projected Coordinate System: SAD 1969 UTM Zone 2285
Para State Kilometers

Unpublished A. Cak, dissertation research 2011



External Forces, Lot Turn Over, and Urban Migration

Altamira, Para

Santarem, Para

B
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Table 2. Lot twrmover since the beyinning of settlement

Study sile Lot cccupaiion (%

Continuwous More Usss-oge owner
Forio Acne 34.9 f5.1
Sanlandm 258 4.2
Allamira 239 163

Land Cover Transition
Year

[ Deforestation 2003
|| Deforestation 1996
[ Deforestation 1991
I Deforestation 1985
I Deforestation 1979
B Deforestation 1975
Il Deforestation 1970

B Forest
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Ludewigs, T., D’antona, A. de O., Brondizio, E.S., Hetrick, S. 2009. Agrarian Structure and Land Use Change along the Lifespan of Three Colonization Areas

in the Brazilian Amazon. World Development (2009), 37(10)
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Services and Political functions of urban areas defining
the organization of the regional landscape
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Extractivist Economies and Municipal Underdevelopment
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Resource export economy:
Local demands, tele-connections and drivers of change

Examples: Acai palm fruit and Soybean

ource: IPAM




The globalization of acai fruit (Euterpe oleracea)

From Rural Staple Food ...

... to Fashion Food

Oprah names Acai Fruit #1 Superfood for Age-Defying Beauny.
YOUR Oprah names Acai Fruit 21 Superfood for Age-Defying Beauty.
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From localized to a regional forest-based economy (1985-2004)

(Map derived from IBGE — SIDRA)*
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Brondizio, E. S. 2008. The Amazonian Caboclo and the Acai Palm: Forest farmers in the Global Market. New York: New York Botanical Garden Press. 402p.
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Value added to acai fruit and transformed products across commercialization venues

1 hectare production of acai fruit

Adding value
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Source: IPAM 2004




Municipalities producing Soybean 1990 - 2005
(Map derived from IBGE - SIDRA)*




Global demands, national policies, regional impacts
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Soybean expansion and Land Aggregation at a regional level

—Land Aggregation and
Community disappearance

—>Pressure on urban areas
—>Pressure on forest land

—>Economic polarization

5,000
[ Imeters




An evolving complex sociocultural and institutional
landscapes:
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Functional Inter-dependence: Social, physical, institutional
connectivity within watersheds

Brondizio, E. S., E. Ostrom, O. Young. (2009) Connectivity and the governance of socioecological systems: the role of social capital.
Annual Review of Environment and Resources.Vol 34: 255


http://www.yikatuxingu.org.br/revista/revista-ingles.pdf�

Governance challenges created by cross-level interactions

a. Fit: level of (mis)matches between environmental and institutional boundaries;

b. Boundaries: competing rules of subtractability and exclusion operating in
different parts of the same ecosystem;

c. Authority: shifts in jurisdiction and authority over resources, including overlaps,
at different levels;

d. Sanctions: inverted correlation between compliance with rules and scale (i.e.,
level of compliance decreases as you move from local to international levels);

e. Knowledge and information: problems of credibility, saliency, and legitimacy

resulting from differences in knowledge systems and access to information at
different levels and by different groups.

Brondizio, E. S., E. Ostrom, O. Young. (2009) Connectivity and the governance of socioecological systems: the role of social capital.
Annual Review of Environment and Resources.Vol 34: 255



Untangling factors underlying trajectories of deforestation and LUCC
change as level-dependent
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Multi-Level Deforestation Trajectories 1972-2001

Brazilian Amazon, State of Para
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3. Implications for sustainability

e Not complexity for the sake of complexity: It matters to policy

— Functional inter-dependence and linkages between levels and different
institutional arrangements and economic systems

— Evolving rural-urban network systems defining future regional landscapes

e From ‘panacea’ to ‘mesoscopic’ approaches to policy

— Account for intra-regional variability and underlying persisting structural
problems

— Limitations of level specific policy approaches = ‘Policentrism’
— Link regional models of climate change to local level needs

e Towards a transformative economy
— Limitations of compensation mechanisms to deal with regional complexity

— Aggregating resource value and generating employment at the local and
regional levels

— Overcome disconnection of municipalities from regional resource economy

— Locally developed solutions for environment management and agropastoral
intensification



THANK YOU!



Rural community formation, Santarem region




Growing pressure on urban infrastructure, employment

Table 2 - Distribution of Urban Infrastructure of Households (%) in Municipalities (%)
of the Legal Brazilian Amazon, from IBGE Micro Data of the 2000 Census (IBGE

2000)
Percentage of  Electric Public o Water Pipe Water System Sewage Waste - City
households Energy  Electric Light avement system  in at least one room  system collection
00
0-10% 08 40 477 151 153 961 323 Vicious CVCIE:
10 - 20% 42 86 246 121 257 21 17.3
20 - 30% 126 15.0 14.6 15.5 19.3 0.8 12.5
30 - 40% 17.0 16.6 78 16.5 141 0.4 10.6 E
40 - 50% 181 163 2.8 13.5 95 0.4 9.1 -Increase urban pOpUlatlon
50 - 60% 159 15.5 1.7 108 51 0.1 6.4 >
60 - 70% 117 107 0.4 7.8 6.2 0.0 5.2 and demand for services
70 - 80% 108 8.0 0.4 52 3.2 0.0 3.8
80 - 90% 58 46 0.0 28 1.7 0.0 27
90 - 100% 3.2 0.7 0.0 0.7 0.0 0.0 0.3 T -
Tota 1000 100.0 100.0 100.0 100.0 100.0 100.0 -Lack of a blllty to prOVIde
Source: Derived from Brazilian Demographic Census - microdata .
(IBGE, 2000 urban infrastructure and
Table 3: Employment sectors (%) in 2005 for 8 Amazonian states according fo RAIS pu b||C gOOdS

(Annual Report of Social Information)

IBGE ECONOMIC

- i - ; ; - MATO H
“ECTORS RONDONIA  ACRE AMAZONAS RORAIMA PARA  AMAPA  TOCANTINS oo —Per5|stent unemployment

Mineral extractive 0.3 0.1 0.2 01 06 09 0.3 03
Industrial sector 92 49 256 4.1 109 3.4 4.1 11.9
Public services 1.2 1.5 09 3.0 0.7 1.3 1.6 09
Construction 23 5.1 3.2 47 4.4 3.7 3.9 31
Commerce 19.2 16.9 129 228 17.7 19.2 128 213
Services 19.8 16.8 259 277 249 249 13.2 232
Public administration 454 519 309 36.0 377 461 589 294

Agropastoral,
extractivism, hunting

and fishing 2.7 28 0.5 1.7 32 0.5 5.1 99
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: RAIS / MTE,

Brasil.

Costa, S. M. and E. S. Brondizio. 2009 Inter-Urban Dependency among Amazonian Cities: Urban Growth, Infrastructure Deficiencies, and Socio-Demographic
Networks. REDES (Brazil) 14(3);: 211—- 234



Concentration of Wealth in the
Amazon estuary

Inequality in Income Distribution (L de Theil index)
IPEA data
Ponta de Pedras 1970-2000

0.6
0.5
0.4
0.3
0.2
0.1

L de Theil Inequality Index

1970 1980 1991 2000

Brondizio, E. S. 2010 In M. Pinedo-Vasquez, M. Ruffino, E. S. Brondizio, C. Padoch,.(eds) The
Amazonian Varzea/. Springer/ Brondizio, E. S. 2010.In K. Morrison, S. Hetch, and C. Padoch
(eds). The Social Life of Forests. The U. Chicago Press

Adding value, 1 hectare production of acai fruit

Forest-based economy

Lack of transformative
industries

Value added away from
the region

Competitive disadvantage
for producers

- Municipalities
disconnected from
resource economies



Small Farmers, Food Production, and Security

IBGE Agropastoral Census 2006

Properties <10ha=2.4% area » 75% of rural employment
Properties >1000ha=44% area
Properties > 2000ha > 80% deforested area

Small farmers: 24% agropastoral area (% national prod):

-87% Manioc -38% Coffee -21% Wheat
-70% Beans -34% Rice -16% Soybean

-46% Corn -58% Milk
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Chapter 4 e T R SN 20
The Socio-cultural Context of G e Ll
Ecosystem and Biodiversity | ' '

Valuation

Coordinating lead authors
Eduardo S. Brondizio, Franz W, Gatzweiler

Lead authors
Christos Zografos, Manasi Kumar

Revigwers
Gopal K. Kadekodi, Jefirey A. McNeely, Jianchu Xu

Review editor
Joan Martinez-Alier

In: Pushpam Kumar (editor) The Economics of Ecosystems and Biodiversity:
Ecological and Economic Foundations. London, UK: Earthscan. 2010. 400pp.

-Contrasting cultural perspectives to nature
-Long-term implications of commodifying nature as property
-Resource value aggregated outside the region

-Local efforts undermined by regional changes




Factors affecting small farmers adaptive responses to climate change

Factors affecting adaptive responses to climate change

putmsssassssssssssasannnn )
:i sociocultural dimensions 1
1

credibility of decadal, inter
annual, global climate forecasting
political legiimacy of forecasting
models

dissemination indicators of
regional environmental change
interaction with state agricultural
extension

community and interest group
information diffusion

collective memory of events and
responses

social networks and rate of
turnover of families

local methods of data collection
oral transmission and lingwistic
cues and lexicon about climate
knowledge of local environmental
signals

repertoire of individual responses

national — continental

t

regional — state

cconomic—envircnmental dimensions

R e L L L L L L]

individual — howsehold

S N

—  frequency and magnitude of large-

scale environmental change

— regional differences in economic

vulnerability to climate-driven
changes

—  regional infrastructure,

supporting service, capacity for
eMergency assistance

—  rural-urban market connections
—  wvulnerability of settlement location
—  location and access to markets,

services and ease of evacuation

—  land-use portfolio and technology
—  household capital
—  houwsehold age and stage of farm

lot

Figure

1. Conceptual framework: factors affecting adaptive responses to climate change in a multilevel perspe ctive.

- Mismatch in scale between
climate information and farmers
needs

- Technology bottleneck, limited
ability to respond to climate

variability

-Poor infrastructure

Brondizio, E. S. and E. F. Moran (2008). Human Dimensions of Climate Change: The vulnerability of small farmers in the Amazon. Philosophical
Transactions of the Royal Society 363:1803-1809



Untangling level specific factors affecting spatial pattern & temporal intensity

Table 1. Suggested variables explaining the spatial pattern and temporal intensity of deforestation
trajectories at different levels of analysis, 1970-2001.

Spatial patterns Temporal intenzities
Brazilian Amazon
Federal tranzportation network Policy and credit incentives for land use s
Colonization and settlement Fluctuations in interregional migration 'LO ng'laSt| ng effeCtS Of
Distribution of institutional amangements Macroeconomic stability . | | f
Regional geography and topography Regional, national, global market demands reglona structu ra aCtO rs,

TSr——— but differential distribution

Spaftial distribufion of setlements History of settlement occupation & land conflicts Of effe CtS
Spatial organization of and tenure systems Rates of in- and outmigration

Environmental endowments and topography  Market prices for dominant commodities

State and municipal transportation networks  Economic incentives and subsidies

Changes in land use regulations - Level specific processes,
but cumulative effects of

Settlement level

Density of local transportation network Rates of in- and outmigration local decisions
Types of land tenure and institutional Rates of lot-turn over Fluctuation in market
arrangements opportunities
Cominant land-use system and technology Cycles of development projects and subsidies ST §'s .
Spatial variability in environmental T LI m Ited effeCtS Of regl on-
endowments . . -
Farm location and proximity to roads Wlde pO l ICIES
Farm-lot level
Farm size and shape Size and composition of household
Local environmental endowment & Access to capital
topography Family short- and long-term goals

Land-uze technology available
Proximity to roads and type of access

From: Brondizio, E. and E. Moran (under review) Level-dependent deforestation trajectories in
the Amazon, 1970-2001, Population and Environment.
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