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CHAPTER 4. Assessing Ecosystem Services at Different Scales in the Portu-
gal Millennium Ecosystem Assessment
1. We define intensification as the increase in the level of production per unit of
land; extensification, as the decrease in the same.

CHAPTER 7. What Counts as Local Knowledge in Global Environmental
Assessments and Conventions?

1. In making a distinction between these two kinds of actors, I should note that
a significant amount of work is being done on the issue of representation by
scholars interested in theories of deliberative democracy. See Benhabib 1996,
Dryzek 1990, and O’Neill 2001.

2. Particularly influential in this respect have been Eric Wolf (1982), Sidney
Mintz (1985), William Roseberry (1989), and Immanuel Wallerstein (1974).
See also Schneider and Rapp 1995 and Dirks, Eley, and Ortner 1993.

CHAPTER 8. Bridging the Gap or Crossing a Bridge?
1. For a discussion on the contingent nature of scientific knowledge, also see
Turnbull (2000).

CHAPTER 11. Cosmovisions and Environmental Governance
1. These CBOs are small institutional setups founded formally as nongovern-
mental organizations by graduates of the Course on Andean Campesino Agri-
culture that PRATEC offered from 1990 to 1999 in agreement with the state
universities of Ayacucho and Cajamarca. They are autonomous from the
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administrative and financial points of view.

2. GEF introduced a new project category in the development vocabulary:
incremental-costs projects. The idea is that GEF provides additional funds to
make projects that have been chosen for implementation by national govern-
ments environment-friendly. However, the understanding of incrementality
adopted here is much more encompassing.

3. The ayllu is the extended family inhabiting a pacha, which comprises not only
humans but the deities and natural entities as well.

4. Applying the term organicity to Andean communities refers to an attribute
pertaining to a living organism. This term contrasts with the “organization”
brought by external, state institutions for implementing development
projects.

5. One such ritual pilgrimage takes place in June a few days before the winter
solstice in the region of Apu Ausangate, a sacred mountain in the Cusco area,
under whose protection large numbers of pilgrims congregate in a regional
festival with the name of Qoyllor Riti.

6. However, “sameness” has to be appreciated as belonging to the particular
Andean cosmovision while taking into account that translation may distort
the meaning.

7. According to its Latin etymology, “to accompany” means to share bread
together.

8. An activity now abandoned is the promotion of seed festivals because they
were found to be alien to seed regeneration as practiced by the campesinos.

9. PRATEC conducted an annual course on Andean peasant agriculture from 1990
to 1999 and currently offers a master’s program on biodiversity and Andean
Amazonian campesino agriculture in agreement with a national university.

10. Bruno Latour (1999b) proposes building good common worlds.

CHAPTER 14. Barriers to Local-level Ecosystem Assessment and
Participatory Management in Brazil

1. State extractive reserves existed since 1988 in the state of Acre. Both state
and federal extractive reserves are a consequence of the rubber-tappers’
grassroots movement, supported by environmental groups, which lobbied the
government to create a new form of conservation unit in Brazil (Fearnside
1989; Allegretti 1990). This movement started during the 1970s in response
to rubber-tappers” displacement from the forest areas due to unregulated
increase of the agricultural frontier (Brown and Rosendo 2000).

2. In formal arrangements local people have legal right to participate in
decision-making (i.e., extractive reserves), whereas in informal arrangements,
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local peoples’ participation in decision making depends on a government
agent’s willingness to accept such participation.

3. In September 2005, there were in Brazil forty-two federal extractive reserves
(thirty-one inland and eleven marine) and many others were being created;
one federal sustainable development reserve (another category of formal co-
management arrangement); and several less formal participatory initiatives
of resource management (e.g., the “fishing accords” in the lower Amazon
river [Castro 2000, Castro and McGrath 2003]).

4. This project follows the MA methodological approach and started as a poten-
tial pilot project for the Millennium Local-level Ecosystem Assessment after
the workshop “Linking Local and Regional Assessments to International
Ecosystems Assessments,” World Resource Institute, Winnipeg, Manitoba,
Canada, September 20-21, 1999.

5. SUDEPE: Superinténcia para o Desenvolvimento da Pesca; IBAMA: Instituto
Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis.

6. This has been a result of key government agents’ willingness to listen to
fishers’ concerns, demands, and ecological knowledge—an exception during
the 1980s.

7. The local elite often encompasses fishers who became intermediaries and
who now fish rarely, fishers who are more capitalized and usually hire others
to fish for them, and fishers with higher education (and other sources of
income) who are able to take advantage of their formal knowledge.

8. The breakdown of traditional fisheries management systems because of out-
side socioeconomic influences seems a trend in many coastal fishing commu-
nities in Brazil (Diegues 1983; Cordell and McKean 1992; Begossi 1998;
Seixas and Berkes 2003; Kalikoski and Vasconcellos 2005).

CHAPTER 16. The Politics of Bridging Scales and Epistemologies

1. For example, the U.S. Environmental Protection Agency must publish the sci-
entific reasoning it uses in setting regulatory standards in the Federal Register.

2. Regulatory standard setting in the United States provides numerous opportu-
nities, for example, for public comment periods and adversarial administra-
tive hearings in which diverse views can be expressed.

3. Letter from Kamal Nath, Indian environment minister and head of Indian
delegation to the UN Framework Convention on Climate Change Conference
of Parties, to Heads of Delegation, March 24, 1995.

4. See, e.g., T. Wakeford et al., letter to the editor, Nature, December 12, 1995.

5. Considerably greater detail about the regional components of recent global
environmental assessments can be found on the Internet. For example,
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IPCC: http://www.ipcc.ch; GIWA: http://www.giwa.net; MA: http://www.
millenniumassessment.org; and ACIA: http://www.acia.uaf.edu.

6. Information per author interviews and e-mail surveys of participants in
MA subglobal assessments. Additional discussions of the MA subglobal
assessments can be found on the MA Web site at http://www.
millenniumassessment.org/en/subglobal.overview.aspx.

7. Author interview with Nicholas Lucas, 2003; information about the MA’s
user engagement strategies can be found on the MA Web site at
http://www.millenniumassessment.org/en/partners.aspx.

8. Some readers may object that epistemic pluralism is achieved at the expense
of methodological consistency across regions that can inform our under-
standing of global environmental change in different parts of the world. Part
of the point of this chapter, however, is that epistemic differences are not just
in the biophysical aspects of environmental risk but also in how environmen-
tal risks are understood and valued, and that standardization, however justi-
fied in the name of methodological consistency, operates to exclude voices
and perspectives from global debate unless it is achieved through open, delib-
erative processes. In other words, if the objective of global environmental
assessments is to build a legitimate empirical basis on which to make global
policies, it is important that the epistemic frameworks used to formulate
these claims not be prematurely closed.

9. Author interviews with and e-mail surveys of MA Sub-Global Working Group
leaders and participants.
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overview of, 167-170

reasons for incorpora-
tion of, 169-171

shortcomings of,
171-172

synonyms for, 130, 134,
137, 230

Local-scale studies, 30-32,

121-122. See also Region-

alization
Location, social, 221
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136-139

LPN (Nature Protection
League), 73-74

Lumpiness, 22, 165

M
Mackenzie Delta, 187
Maize land races, 212-213
Mala Village, 245, 248-249
Malaysia, 135-139
Managerism, environmental,
130
Mapping, 4344, 87, 96,
137-138, 173
Marchibi village, 172
Maritime Extractive
Reserve, 258, 263, 264,
266-268
Mazhai sarai, 233
Mazhai varam ketkirathu,
234
Media, use of assessments
and, 46
Mediators, in Situ Project
and, 218-220
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See Traditional medical
knowledge
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Co-op, 192
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ment, 248-250, 250-253
Merging, politics of scale
and, 48, 49
Metaphors, Penan and, 137
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97-98
impervious, 86-87,
89-91, 95-96
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91-92, 95, 96-97
permit, 88-89, 92-94,
95, 97-98
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Portugal Millennium
Ecosystem Assessment;
Southern African
Millennium Ecosystem
Assessment
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289-290
bridging process in, 322
Caribbean Sea Eco-
system Assessment
of, 284-287
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tion, 48
definition of scale by, 22
domains of knowledge
in, 134-135
global scenarios of,
283-284, 291
importance of scale
and, 26, 42
overview of, 3-7
people’s biodiversity
registers and, 245
Portugal Millennium
Ecosystem Assess-
ment and, 61-63
regionalization and,
305-307, 310-312
scenario building
process of, 279
Wisconsin scenario of,
287-289
Mira basin, overview of,
60, 62
Mitigation, 25, 50
Modeling, scale biases
and, 44
Mondego basin, 61, 62
Monitoring, 118, 194-199,
214-215
Monocultures, 68, 70
Montado, 60, 70-72
Montes, 210-211
Moolya, Kunjira, 245, 248
Mosaics, scale and, 22
MSSREF rainfall project
bridging systems and,
236-238, 322
forecasting and, 230-236
methodology of,
228-230
overview of, 225-227,
238-239
M.S. Swaminathan
Research Foundation
rainfall project. See
MSSREF rainfall project

Mula kattru, 233
Multiple scale analysis,
11, 84
Mutual nurturance, 211-212

N

National Assessment of
Possible Consequences of
Climate Variability and
Change, 45

National Biodiversity
Authority, 246

National Centre for
Medium Range Weather
Forecast, 229

National Forests Act, 169

National Innovation Foun-
dation, 243, 247-243,
248-250, 250-253
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and, 40—41

National Register, 247-250,
251, 252

Nature Conservancy,
114-117

Nature Protection League
(LPN), 73-74

Neighborhood metrics,
87-88, 91-92, 95, 96-97

Networks, scale biases
and, 43

Noble savages, 153-154

Noel Kempff Mercado
Climate Action Project,
114-117

North American trans-
boundary region, 85-86

Northern Highland Lake
District, 287-289, 291

Northern Wisconsin
scenario, 287-289

Nuclei for Andean Cultural
Affirmation, 218

Nurturance, 211-212

O

Oceans. See Caribbean Sea
Ecosystem Assessment;
Participatory fisheries
management

Office Nacional de France,
117-121
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ONF/Peugot Land
Rehabilitation Project,
117-121

Orally-transmitted
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Order from Strength
scenario, 73

Ownership, scale analysis
and, 11

P
Pacha, 210-211, 216
Pacific Corridor, 85-86
Palani malai, 232
PAPEC, 258, 263, 264,
266-268
Participation, 122-123,
259-260
Participatory fisheries
management
barriers to participation
and, 259-260
challenges and, 260,
261-263, 268-269
government-related
barriers to, 260,
261-263, 267
innovations in institu-
tional management
and, 269-270
knowledge flow and,
263-268
overview of, 257-258,
270-272
resource management
and, 255-257
Partnerships, 123-124
Pastoralists, 149-153, 171
Patents, 242, 246, 251-253
Penan hunter-gatherers,
135-139
People’s biodiversity
registers, 244-245,
247-248, 322
People’s Knowledge Data-
base, 247-248, 251, 252
Permit metrics, 88-89,
92-94, 95, 97-98
Peru. See In Situ Project
Petroleum, 189
ONF/Peugot Land Rehabili-
tation Project, 117-121

Pine plantations, montado
and, 70
Piracy, 242-243
Planning. See Scenarios
Plantations, 111-113
Plants. See Traditional
medical knowledge
Plurality, 146, 156-157, 298,
301, 308
Policy, 69-70, 136-137, 298,
301
Politics. See also Govern-
ments
challenges and, 310-312
democracy, reasoning
and, 299-302
environmental studies
and, 38-40, 51-53,
100-102
fisheries management
and, 261-263
framing and, 40-42
importance of global
assessments and, 40,
45-46, 298-299
land management and,
109
practical approaches to,
308-310
regional assessments
and, 304-307
regionalization strategy
and, 302-304
scale selection and, 8,
28,37-38, 141,
326-328
shaping and, 40, 46-50
successful assessments
and, 4-5, 40, 43-45
Pollution, 189, 199
Population growth, 48-50,
83
Portland, 85-86
Portugal Millennium
Ecosystem Assessment
abandonment vs.
conversion to agricul-
ture and, 72-73
adapting MA frame-
work for, 61-63
afforestation and,
73-74

bridging process in,
63-65, 322
drivers and, 62,
65-68
drylands and forestry
and, 70-72
ExtEnSity and, 74-76
forest policies and,
69-70
overview of, 60, 65,
76-77
scales in, 60
scenarios and, 63, 64,
68-69
Power dynamics, 116-117,
119-121
Practicality, 33
PRATEC (Andean Project
for Peasant Technolo-
gies), 208-210, 321
Press, use of assessments
and, 46
Problem solving, 319
Problem trees, 173
Pronatura International, 117
Property rights, 110-112,
116, 118
Proyecto Andino de
Tecnologias Campesinas,
208-210, 321
Pseudo-steppe, cereal,
73-74
Public transit, 87-88,
91-92, 99, 102
Pudupatti village, 228
Puegot, 117-118
Puget Sound, 85-86

Quinta de Franga, 61, 62

R

Rainfall. See MSSREF rainfall
project

Rapid rural appraisal, 43

Ratios, as synthesis,
177-178

Rauwolfia serpentine, 242

Reasoning, 299-302,
302-304

Reddiyarchatram Seed
Growers Association, 227
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challenges and,
310-312
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304-307
global environmental
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302-303
potential of, 308-310
Rejuvenation, Sistelo and,
72-73
Relationships, scales and,
28-30
Relevance, scale analysis
and, 11
Reliability, 11, 232-234
Remote sensing, 43, 82-83,
87, 95-96
Requiem for nature
argument, 130
Reserpine, 242
Resolution, 28, 43-44, 83,
88, 95
Resources, fisheries and,
262-263
Responsiveness, 5
Richtersveld National
Park, 171
Risks, 303, 320

Sallga, 210-211
Samiyar patti village, 228
Sanimuzhai, 233
Sarawak, 135-139
Satellite imagery, 87, 96
Scale
importance of differ-
ences in, 24-28
importance of geo-
graphic, 22-24
knowledge and,
324-328
overview of, 7-10,
107-108
Portugal Millennium
Ecosystem Assess-
ment and, 60
relationships between,
28-30
Scaling up, in Situ Project
and, 220-222

Scenarios
for Bajo Chirrip6,
289-290, 291
bridging process in, 322
Caribbean Sea Eco-
system Assessment,
284-287, 291
debate and, 179
Global Millennium
Ecosystem Assess-
ment, 283-284, 291
limitations of, 292
multiple scale analysis
and, 11
northern Wisconsin,
287-289, 291
overview of, 278-280
Portugal Millennium
Ecosystem Assess-
ment and, 63, 64,
6869
use of for integrating
epistemologies,
275-277, 280-282,
290-292
Scientific assessments,
bridging and, 317
Scientific knowledge, 146,
149-153, 168-169,
213-215
Scientific Technical Council,
264
Scope, bridging process
and, 325
Seasonal indicators,
232-234, 235
Selection process, politics
and, 8, 37-38
Sequestration, 106, 111-113
Shaping, politics and, 40,
46-50
Sharing, Honeybee
Network and, 243
Simplification of nature,
111-113
Sistelo, 61, 62, 72-73
Social processes
bridging process and,
318
environmental assess-
ments as, 40, 51
judgment and, 221-222

local knowledge and,
168
scenario development
and, 283-284
urbanization study and,
82
variations in knowledge
and, 231-232
South African National
Water Act, 169
Southern African Millen-
nium Ecosystem Assess-
ment
bridging process in, 322
collation and, 175-176
dialectic and, 178-179
evaluation and, 176
knowledge collection
and, 172-173
overview of, 165-167
summarization and,
176-177
synthesis and, 177-178
tacit knowledge and,
174-175
Sovereign rights, 245-246
Spectral mixing analyses,
91-92
Sprawl. See Urbanization
Stakeholders, 278, 282,
287-288
Standardization, 305-307
State biodiversity boards,
246
Statistical methods, 43, 44
Stereotypes, 146
Storyline-and-simulation,
283
Structure, importance of
scale and, 23
Subglobal assessments, 6-7.
See also Regionalization
Subsidies, 73-74
Summarization, 176-177
Sustainability, 74-76,
81-82, 215.
See also Participatory
fisheries management
Swaminathan Research
Foundation rainfall
project. See MSSREF rain-
fall project
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Synonyms for local knowl-
edge, 130, 134, 137, 230
Synthesis, 99-100, 174175,
177-178, 200-202,

322-324

T

Tacit knowledge, 166,
174-175
Tamil Nadu Agricultural
University, 229
Telecommuting, 288
Tenure, 110-112, 116, 118
Thai water grid policy,
4041
Thennal, 234
Thonimalai, 228
Time scales, 42, 329
Tolerance, promotion of,
298, 301
Topology of simple locality,
133
Tourism, 68
Trade agreements, 286
Tradeoff assessment, 222
Traditional ecological
knowledge. See Local
knowledge
Traditional knowledge,
defined, 230-231. See also
Local knowledge
Traditional medical knowl-
edge. See also Local
knowledge
Biological Diversity Act
and, 245-250
biopiracy and, 242-243
documentation of peo-
ples” knowledge and,
242-245
history of, 241-242

intellectual property
and, 247-248
Traditions, 152, 154-156,
157-160
Transaction costs, 132
Translation, cultural,
145-149, 157-160
Transparency, politics of
scale and, 53
Transportation, 87-88,
91-92, 99, 102
Trees. See Forestry
Trend lines, 173
Trichopus zeylanicus, 243
Tropical Botanical Garden
and Research Institute, 243
Turmeric, 242

U

Uncertainties, 53, 280-281,
283, 285-286
Uncertainty statements, 174
United Nations Convention
on Biological Diversity,
109
Upscaling, 26, 44
Urbanization
challenges posed by
scale and, 82-84
impervious metrics and,
86-87, 89-91, 95-96
multimethod, multi-
scale approach for, 84
neighborhood metrics
and, 87-88, 91-92,
96-97
North American trans-
boundary region and,
85-86
overview of assessment
of, 81-82

permit metrics and,
88-89, 92-94, 97-98
synthesis of metrics for
study of, 99-100
User forums, 307
U.S. National Assessment of
Possible Consequences of
Climate Variability and
Change, 45
\Y%
Validation, of local knowl-
edge, 173-174
Valuation, 30-32, 153-154,
156, 168, 175-180
Vancouver, 92
Variability, 23-24, 235
Village Knowledge Centers,
226, 227,228-230

W

Weather, 226, 232-234.

See also Climate change
Wheat Campaign, 71-72
Wildfires, 68
Wildlife Management Advi-

sory Council, 199, 201
Wisconsin scenario,

287-289
World Commission on

Dams, 48
World Conservation

Congress, 140
World Summit on Sustain-

able Development, 316

Yanyuwa Aboriginal people,
154

Yorta Yorta Aboriginal
people, 145-146
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