
Index

access to markets
and poverty alleviation, 20

aesthetic ecosystem services, 4
Apo Island marine protected area

(Philippines). See marine protected areas
(Asia Pacific)

Arnavon islands marine protected area. See
marine protected areas (Asia Pacific)

Asia Pacific. See marine protected areas (Asia
Pacific)

Asian elephant (Elephas maximus)
conservation status, 57

asymmetric information, 240

biodiversity hotspots
Ba Be National Park, Vietnam, 79–80
Chandoli National Park, India, 78–79
common-pool resource management,
75–76

community co-management, 75–76
conservation and local livelihood
improvement synergies, 74–75

data and methodology, 81–83
incidence of poverty in, 74
livelihood strategies and ecosystem
dependence, 83–94

local influence on conservation decisions,
94–99

Makuya Park, South Africa, 78
Mutale Basin, South Africa, 78
NaHangNature Reserve, Vietnam, 79–80
potential synergies for livelihoods and
conservation, 100–102

poverty and livelihood strategies, 76–77
study discussion, 100–102
study of local livelihoods and nature
conservation, 74

study sites, 77–81
Terraba Basin and Boruca Indigenous
Territory, 80–81

Terraba Sierpe National Wetland, Costa
Rica, 80–81

Warna Basin, India, 78–79
willingness to report rule-breakers, 97–99

biodiversity loss
effects of water management
developments, 290–291

loss of local access to medicines, 11
rate of loss of species, 1

biodiversity protection
distribution of costs and benefits, 31–32
impacts of protected areas, 31–32
impacts on poor people, 76–77

biodiversity-related ecosystem services, 20,
31–32

See also biodiversity hot spots; park–people
conflict.

biophysical information
use in poverty mapping, 391

Botswana, 58, 218, 231
Brazil

deforestation trajectory, 174
breast cancer treatment

narkya (Mappia foetida), 79
Bunaken marine protected area (Indonesia).

See marine protected areas (Asia Pacific)

caloric terms of trade (CToT), 375, 378,
384–386

tables, 20
capacity enhancement to alleviate poverty,

12–14
carbon credits

from reforestation, 208
carbon sequestration by forests, 334
carbon sinks

no-tillage agriculture, 334
case study lessons, 17–27

avoiding the ‘tragedy of the
commons’, 25
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case study lessons, (cont.)
benefits of regulating common-pool
resources, 23

collaboration between government and
local communities, 25–26

compensation issues from human–wildlife
conflicts, 27

development aid projects can do harm to
ecosystems, 21–22

economic incentives for sustainable
practices, 26–27

education linked to sustainable
management capability, 19–20

enhancing capability, 19–22
enhancing security, 24–27
facilitating empowerment, 22–24
flawed interventions can make things
worse, 23–24

good data needed for sustainable
management, 21

importance of access to markets, 20
influence of education and awareness,
19–20

interests of the poor need to be
represented, 24–25

lack of secure ownership risks ecosystem
degradation, 25

legitimacy of ownership of natural
resources, 25–26

no one blueprint for success, 19
ownership and enhanced household
welfare, 22

ownership and natural resource
conservation, 22

ownership and reduced resource
availability to the poor, 23–24

promoting opportunity, 19–22
resource requirements in poor and rich
households, 24–25

security issues from human–wildlife
conflicts, 27

short- and long-term effects of land-use
changes, 23

strengthening ownership, 22–24
tailoring interventions to local conditions,
19

time availability influences resource-use
choices, 20

users of common-pool resources, 22
variation in capacity of the poor, 11, 19
See also individual case studies.

catastrophe insurance, 17–18
categorical rights, 237
Central African Republic, 218
charcoal chain in Tanzania
awareness of environmental impacts, 195
charcoal consumption, 193–196
charcoal production, 185–190
charcoal trade, 190–192
complexity of the charcoal chain, 183–184
cultural aspect of production, 186
data sources, 184–185
deforestation caused by, 183–184
demand for charcoal, 193–195
economic aspects of consumption,
193–195

economic aspects of production, 187–188
economic aspects of trade, 190–192
environmental aspects of consumption,
195–196

environmental aspects of production,
188–190

environmental aspects of trade, 190–192
impacts of deforestation, 188–190
institutional aspects of production, 190
institutional aspects of trade, 192
legal aspect of production, 190
legal aspects of trade, 192
need for alternative livelihoods, 188–190
numbers employed in the charcoal
industry, 183

policy recommendations, 196–199
producer awareness of unsustainability,
188–190

rate of charcoal consumption, 193
reliance on charcoal energy, 183
revenue generated by the charcoal
industry, 183

risks associated with indoor charcoal usage,
195

size of the charcoal industry, 183
social aspect of production, 186
socio-cultural aspect of consumption,
193–195

sources of raw materials, 185
steps in charcoal production, 185
stoves used to burn charcoal, 196
study conclusions, 196–199
systematic analysis, 183–184
technical aspects of consumption, 196
unsustainability of the charcoal sector, 183
use of wood for fuel, 183–184
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users of charcoal, 193
wood harvesting regimes, 185
World Bank study, 199
World Bank sustainable charcoal
investment plan, 199

charcoal chain in Zambia, 219–220, 221
China
demand for rhinoceros horn, 78

cholera, 261
climate change
impact in Ethiopia, 265–266
impact on flooding in Bangladesh, 296

climate change mitigation, 334
climate change risk micro insurance, 17–18
climate regulation ecosystem services, 4
coastal ecosystems
effects of degradation on the poor,
108–110

human coastal populations, 107
impacts from human uses, 107
importance for coastal populations, 107
islands, 107–108
nature of, 107–108
productivity of, 107
protective interventions, 110
range of ecosystem services, 107–108
range of pressures on, 107

coastal livelihoods and fisheries management,
115–116

common-pool resources
and environmental degradation, 236–237
effects of regulation, 23
management in biodiversity hotspots,
75–76

range of users, 22
sources of pressure on, 22

common-pool resources in India
current and permanent income measures,
345–348

data and methodology, 343–348
dependence of rural residents, 341
different components of household
income, 344–345

extent of rural poverty in India, 341
income from grazing animals on common
land, 353

income from the commons, 350–353
non-collector and non-grazer households,
353–354

permanent-income statistics, 348–350
policy recommendations, 354

poverty and common resource
dependence, 341–343

study conclusions, 354
study of income and common resource
dependence, 341–343

study results and discussion, 348–354
study site and field work, 343–344
water dependence and income, 353

Community Based Natural Resource
Management (CBNRM), 16–16

community co-management
in biodiversity hotspots, 75–76
of protected areas, 6, 25–26

community forestry, 5
compensation

issues from human-wildlife conflicts, 27
compensation schemes

effectivess in human-elephant conflict,
68–69

insurance-based compensation scheme,
69–71

shortcomings, 58–59
computable general equilibrium (CGE)

model
water charges in South Africa, 321–323

concretised rights, 237
conservation

benefits in Hon Mun MPA (Vietnam),
140–141

conservation and livelihoods
potential synergies, 100–102

conservation decisions
influence of local people, 94–99

conservation-development
trade-offs, 32

contingent valuation method (CVM), 206
Convention on International Trade in

Endangered Species (CITES), 57
copper curse in Zambia

causes of poverty, 221–223
data and methodology, 220–226
deforestation caused by charcoal
production, 219–220

dependence on natural resource
development, 217–220

development of the charcoal sector,
219–220

environmental externalities, 225–226
financing public investment, 223
forests of the Copperbelt province, 221
history of copper mining, 218–219, 220
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copper curse in Zambia (cont.)
impact of copper prices on economic
development, 224–225

impact of copper prices on public revenues,
224–225

impacts on houshold income, 226–229
informal charcoal chain, 221
labour shifts with falling copper prices,
223–224

legacy of copper mining, 217–218
mining activities in Zambia, 221
modeling economic interactions,
221–223

nature of the copper curse, 221–223
negative effects on economic
development, 217–220

policy recommendations, 230–231
profile of the Copperbelt province, 220–221
study conclusions, 229–230
study results, 226–229
urgent need for poverty alleviation,
229–230

copper mining. See copper curse in Zambia
coral reefs, 107, 108
benefits to the poor, 143–146
livelihood aspects of uses, 141–147
reef-dependent stakeholders, 141–143

Coral Triangle
fisheries management, 115
marine protected areas, 116

Costa Rica
Boruca Indigenous Territory, 81
forest regrowth, 175
Terraba Basin, 80–81
Terraba Sierpe National Wetland, 80–81
See also biodiversity hotspots

cost–benefit analysis
benefits of water infrastructure
development in Mali, 288–291

cost of water infrastructure development
in Mali, 285–288

hydrological infrastructure in Mali,
283–284

methodology, 284–285
results forMali water infrastructure, 291–293

crop damage by wildlife
human–elephant conflict, 56–59
insurance-based compensation scheme,
69–71

shortcomings of compensation schemes,
58–59

crop insurance, 17–18
cultural ecosystem services, 4
cultural traditions
impact of marine protected areas, 128

dams
electricity production at hydropower
plants, 21, 288

See also water management in Mali.
decision making,
influence of local people, 94–99

deforestation
and habitat reduction, 56–59
and poverty, 201
and the hydrological cycle, 333
caused by charcoal production in Zambia,
219–220

copper mining legacy in Zambia, 217–218
hydrological impacts, 206–208
impacts in Tanzania, 188–190
loss of upland forests in the Philippines, 201
use of wood for fuel, 183–184

deforestation trajectories, 174–176
abandonment with irreversible
degradation, 175

abandonment with regrowth, 175
immiserizing and deforestation, 175–176
intensification with deforestation, 174
intensification with reforestation, 175

Democratic Republic of the Congo, 218
developing countries
opportunity costs of ecosystem protection, 5

development aid projects
lack of environmental consideration,
21–22

potential to harm ecosystems, 21–22
development goals
integration with conservation goals, 5–6
link with conservation goals, 4

diarrhoea
water-related, 261

direct linkage approaches to ecosystem
protection, 6

discrete choice experiment
park–people conflict in Nepal, 41–42

disease regulation ecosystem services, 4
double dividend theory
water charges in South Africa, 317–319

drought
risk in degraded environments, 11, 23
See also water harvesting in Ethiopia
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economic development
access to financial services, 13
assets required, 12–15
negative effects of resource-dependent
development, 217–220

economic effects of water charges, 324–326
economic opportunity for poor people, 11
economics of PES schemes, 204, 205–206,

208–211
ecosystem protection
costs and benefits, 5
direct linkage to livelihood goals, 6
distribution of benefits and costs, 5
incentive approaches, 6
integrated conservation–development
approaches, 5–6

linking conservation and livelihood goals,
6–7

opportunity costs, 5
ecosystem services
and human well-being, 4–7
categories of services, 4
complexity of relationship with poverty,
7–8

cultural services, 4
different levels of benefits, 4–5
factors affecting access to, 4–5
link with human livelihoods, 1–3
provisioning services, 4
public goods, 4–5
regulatory services, 4
supporting services, 4
valuation of, 201, 202

ecosystems
importance for human well-being, 1–3
rate of loss, 1

ecotourism, 5–6
education
and economic development, 13
and sustainable management capability,
19–20

educational ecosystem services, 4
electric fences
to prevent crop damage by wildlife, 56, 57,
65, 68–69

electricity production
hydropower plants in Mali, 288

elephant conservation. See park–people
conflict in Sri Lanka

empowerment of poor people, 11
environmental degradation

and common pool resources, 236–237
and poverty, 173–174
underlying causes, 173–174

environmental effects of water charges,
323–324

estuaries, 108
Ethiopia. See water harvesting in Ethiopia

fibre provisioning ecosystem services, 4
Fiji. See marine protected areas (Asia Pacific)
financial assets

requirement for economic development, 13
fisheries

benefits from Hon Mun MPA (Vietnam),
139–140

impact of dams on, 288–289
overexploitation in South Africa, 155

fisheries regulation
approaches to, 155
need for, 155
Total Allowable Catch method, 155
Total Allowable Effort method, 155
tradeable fishing rights, 155

fishing rights allocation in South Africa
approaches to fisheries regulation, 155
data and methodology, 160–168
definition of criteria, 163–166
effects of overexploitation of fisheries, 155
history of South African fisheries, 155–156
multi-criteria approach (2001 allocation
system), 156–160

need for fisheries regulation, 155
outcome of MCM review of allocation
system, 169–170

policy context, 156–160
policy recommendations, 168–169
problem structuring with stakeholders,
161–163

ranking of applicants by score, 166–168
stakeholder workshops, 160–163
study conclusions, 168–169
study of equitable rights allocation,
155–156

study of the Western Cape fisheries,
155–156

flagship species, 57
flood agriculture

Mali, 288
flood defences in Bangladesh

agricultural equipment benefits, 310
analytical framework, 299–301
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flood defences in Bangladesh (cont.)
cost–benefit analysis methodology, 299–301
cost–benefit analysis results, 310–312
costs and benefits estimates, 302–310
data and methodology, 297–302
distribution of impacts, 310–312
health benefits, 309–310
impact of climate change on flooding, 296
impact of flood control projects, 296–297
impact on agriculture, 304–305
impact on capture fisheries, 307
impact on culture fishing, 307
impact on fruit tree growing, 309
impact on livestock and poultry
production, 308

impact on property distribution, 308–309
impact on risk to property, 308–309
impact on the poor, 296–297
importance of flood mitigation, 296–297
policy recommendations, 312–313
study areas, 297–299
study conclusions, 312–313
study of long-term costs and benefits, 297
study results, 302–312
survey design and sample, 301–302
vulnerability to flooding, 296

flood disasters
and poverty, 296

flood regulation ecosystem services, 4
flooding
and deforestation, 333
risk in degraded environments, 11

food provisioning ecosystem services, 4
food security, 10
forest ecosystems
carbon sequestration, 334
interventions to alleviate poverty, 176–177
level of human dependence on, 173
link with poverty, 173–177
poverty alleviation potential, 176
services provided by, 202
valuation of ecosystem services, 202

forest management in Pakistan
challenge of institutional reform, 251–253
concept of bundles of rights, 237–238
corruption issues, 247–250
deforestation in the north-west, 234
duties and obligations of stakeholders, 241
enforcement costs, 240–241
environmental degradation and property
rights, 236–237

forest management in Swat, 245–246
forest resources used by poor people, 234
history of deforestation, 234
history of Swat, 242–245
influence of vested interests, 250–251
institutional challenges, 234
institutions which influence rights,
239–240

limiting bottlenecks to sustainable
management, 234–236

management shortcomings, 234–236
monitoring and control, 241–242
policy recommendations, 254–256
property rights issues, 237–238
reform attempts, 251–253
role of the Forestry Department, 234–236
study conclusions, 254–256
study methodology, 236–242
study of deforestation mechanisms, 234
study of limiting bottlenecks to sustainable
management, 234–236

study results, 242–254
theoretical basis of study, 236–242
transaction costs of management, 240–241
transaction costs of sustainable forestry,
246–247

types and characterization of rights, 237–238
virtuous examples of forest management,
253–254

forest resources
deforestation trajectories, 174–176
non-timber forest products, 174
timber, 174
use of wood for fuel, 183–184

forest-related ecosystem services, 11,
173–177

See also charcoal chain in Tanzania; copper
curse in Zambia; forest management in
Pakistan; payment for environmental
services (PES).

forests
Copperbelt province, Zambia, 221
sustainable management, 11

Francois’ langur (Semnopithecus francoisi), 80
fuel provisioning ecosystem services, 4

game theory analysis
inter-herder game in Mongolia, 379–381

game theory modelling
pasture management in Mongolia,
374–375
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GEMPACK software, 321
geographical information systems (GIS)
spatial analysis of human-elephant conflict
in Sri Lanka, 59, 61–63

Germany
industrial revolution, 218

Ghana, 58
governance of marine protected areas, 125
government
collaboration with local communities,
25–26

enforcement of ownership rights, 26–27
Great Britain
industrial revolution, 217

habitat reduction
and deforestation, 56–59
and human–elephant conflict, 56–59
human encroachment, 56–59

health
and economic development, 13

health benefits
communities near marine protected
areas, 127

Hon Mun marine protected area (Vietnam).
See marine protected area (Hon Mun,
Vietnam)

human assets for economic development, 13
human encroachment
and human–wildlife conflict, 56–59

human health
effects of poor environmental conditions, 11

human well-being
and ecosystem services, 4–7

human–elephant conflict. See park-people
conflict in Sri Lanka

human–wildlife conflict
compensation issues, 27
conflict mitigation interventions, 57–59
link with poverty, 58–59
security issues, 27
shortcomings of compensation schemes,
57, 58–59
See also park–people conflict.

hydrological cycle
impacts of deforestation, 333

Iceland, 218
imperata grasslands (Southeast Asia), 175
incentive approaches to ecosystem

protection, 6

incentives for sustainable practices, 26–27
India

Chandoli National Park, 78–79
conflicts caused by the Warna Dam, 87
intensification with reforestation, 175
Warna Basin, 78–79, 80
See also biodiversity hotspots; common
pool resources in India.

Indian rhino conservation. See park–people
conflict in Nepal

Indonesia. See marine protected areas (Asia
Pacific)

industrial revolution, 217
information

data required for sustainablemanagement, 21
Inner Niger Delta. See water management in

Mali
institutions

weakness in poorer economies, 9
insurance

against wildlife damage, 58–59
climate change risk micro insurance, 17–18

insurance-based compensation scheme,
69–71

intertidal zones, 108
irrigated agriculture

Mali, 288
irrigation agriculture, 260
islands

coastal ecosystems, 107–108

Japan
demand for narkya (Mappia foetida), 79

Kenya

See also land tenure security in Kenya.
keystone species, 57
Koyana Sanctuary, India, 79
Kyoto Protocol

carbon credits for reforestation, 208

land-related ecosystem services,
human dependence on, 333
link with poverty, 335–336
multiplicity of services, 333–334
trade-offs between resource users, 334
See also common pool resources in India;
land tenure security in Kenya;
pastureland management in Mongolia;
welfare and environment in Uganda.
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land tenure security in Kenya
conceptual framework, 360–361
data and methodology, 358–364
effects on household welfare, 356
empirical implementation, 361–364
farming way of life in Kenya, 356
food security and land use practices,
356–358

household welfare analysis, 364–366
policy recommendations, 370
poverty and land degradation, 356
poverty and land-use practices, 356–358
soil and water conservation investments,
366–370

study conclusions, 370
study of effects on land-use practices, 356
study results and discussion, 364–370
study site and data, 358–359
subsistence farming in Kenya, 356–358
theoretical context, 359

land-use changes
distribution of costs and benefits, 23
short- and long-term effects, 23

land-use rights, 4–5
landslides
risk in degraded environments, 11

LiveDiverse project, 78
livelihood development
linking with biodiversity protection, 31–32

livelihood goals
linking with conservation goals, 6–7

livelihood strategies
and ecosystem dependence, 83–94
effects of poverty, 76–77
in biodiversity hotspots, 83–94

livelihoods
aspects of coral reef uses, 141–147
impact of protected areas, 74–75
link with ecosystem services, 1–3
potential synergies with conservation,
100–102

livelihoods in biodiversity hotspots
and nature conservation, 74–75

local access and rights
marine protected areas (Asia Pacific), 127

local communities
empowerment through marine protected
areas, 130

involvement in marine protected areas,
125–126

locally managed marine areas (LMMAs), 26

malaria, 261, 266
risk from household water storage,
266–267, 275–277, 281

malaria control
household willingness to pay for
(Ethiopia), 277–279

Malawi, 58
Malaysia, 115
Mali. See water management in Mali
mangroves, 108
marginal excess burden (MEB) of a tax,

318–319, 324–326
marine areas
definition, 107–108

marine ecosystems
nature of, 107–108

marine protected area (Hon Mun, Vietnam)
background, 135–136
benefit transfer for conservation, 151
benefit transfer for livelihood
improvement, 151

benefits of coral reefs to the poor, 143–146
conservation benefits, 140–141
cost–benefit analysis forMPAmanagement
scenarios, 148–149

data and methodology, 135–136
description, 135–136
distribution of economic benefits, 147–151
economic feasibility of the MPA
management model, 147–151

fishing and aquaculture benefits, 139–140
livelihood aspects of coral reef uses,
141–147

long-term financing and management,
134–135

perceived trends in quality of life and
resources, 145–147

policy implications of study findings,
151–153

reef-dependent stakeholders, 141–143
relationship with local communities,
134–135

study approach, 136
study conclusions, 151–153
study of economic benefits, 134–135
study results, 137–147
total economic value of management
options, 149–151

tourism benefits, 137–138
marine protected areas (Asia Pacific)
advantages of smaller size, 129
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benefits for women, 126
benefits for young people, 126
building on local traditions, 131
coastal livelihoods and fisheries
management, 115–116

contribution to poverty alleviation,
115–116

data and methodology, 117–121
data collection, 120–121
defining and measuring poverty, 117–118
effects on household income, 124
effects on social cohesion, 127
empowerment of local communities, 130
empowerment of local people, 125–127
factors in success, 128–131
financial investment, 129
governance mechanisms, 125
health benefits, 127
local access and rights, 127
local community involvement, 125–126
opportunities created by MPAs, 122–124
participation of an external organization,
130

policy implications of study findings,
128–131

poverty alleviation effects, 128
promoting local environmental awareness,
130

research hypotheses, 119–120
security for local people, 127–128
study conclusions, 128–131
study of role in alleviating poverty, 115
study preparation, 118
study results, 122–128
study site selection, 118
support for cultural traditions, 128
time to establish, 129–130
timescale for benefits to materialize,
129–130

understanding customary use and access
rights, 131

marine-related ecosystem services, 107–110,
204

See also fishing rights allocation; marine
protected areas.

market access
and poverty alleviation, 20

medicinal plants, 78
narkya (Mappia foetida), 79

medicines
effects of biodiversity loss, 11

Meghna Dhonogoda Irrigation Project
(MDIP). See flood defences in
Bangladesh

micro-finance schemes, 177
migratory birds

effects of water management developments
in Mali, 290–291

Millennium Development Goals
for water, 261
poverty alleviation goal, 117–118

Millennium Ecosystem Assessment (2005),
1–2, 3

categories of ecosystem services, 4
mining

activities in Zambia, 221
legacy of copper mining in Zambia,
217–218

Mongolia. See pasture management in
Mongolia

Monte Carlo analysis, 61, 69
multi-criteria analysis

human-elephant conflict mitigation
options, 60–61, 65–69

multi-criteria approach
fishing rights allocation in South Africa,
156–160

narkya (Mappia foetida)
breast cancer treatment, 79

natural assets (natural capital)
requirement for economic development,
13

natural disasters
exposure in degraded environments, 11

natural resource depletion
effects of poverty, 8–9

natural resource requirements
differences between poor and rich, 24–25

natural resources
Boruca Indigenous Community, Costa
Rica, 93

loss of access in protected areas, 37–38
Mutale River Basin, South Africa, 89–90

Navakavu marine protected area (Fiji). See
marine protected areas (Asia Pacific)

Nepal. See park-people conflict in Nepal
Niger River. See water management in Mali
Nigeria, 218
non-timber forest products (NTFP), 83, 174

marketing, 5–6
Norway, 218
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no-tillage agriculture, 334
nutrient cycling, 4

opportunity
economic opportunity for poor people,
12–14

opportunity costs
of ecosystem protection, 5

ORANI-G model, 321
over-grazing
and land degradation, 373

ownership
and natural resource conservation, 22
and regulation of ecosystem services,
15–16

effects on household welfare, 22
ownership formalization
and reduced resource availability to the
poor, 23–24

ownership rights
enforcement by governments, 26–27

Ownston’s banded civet (Hemigulus ownstoni),
80

Pakistan. See forest management in Pakistan
Papua New Guinea, 115
park-people conflict in Nepal
analysis of stakeholder preferences, 46–47
conflict over rhino conservation, 37–39
crop and livestock losses, 38–39
data and methodology, 40–43
discrete choice experiment, 41–42
historical analysis of rhino poaching, 47–49
impact of protected areas, 37–39
Indian rhino conservation study, 37–38
local dependence on wild resources, 37–39
model of alternative policies to combat
rhino poaching, 49–51

poaching simulation model, 41, 42–43
policy implications of study findings,
52–53

Royal Chitwan National Park study,
37–38

stakeholder analysis, 43–46
study conclusions, 52–53

park-people conflict in Sri Lanka
conflict mitigation interventions, 57–59
data and methodology, 59–61
elephant conservation challenges, 56–59
household survey, 60
household survey analysis, 63–65

human cost of elephant conservation,
56–59

human–elephant conflict study, 56–57
insurance-based compensation scheme,
69–71

multi-criteria analysis findings, 65–69
multi-criteria analysis method, 60–61
policy implications of study findings,
71–72

spatial analysis findings, 61–63
spatial analysis using GIS, 59
study conclusions, 71–72

pasture management in Mongolia
Caloric Terms of Trade (CToT), 375, 378,
384–386

carrying-capacity dynamics, 377–378
carrying capacity related to past weather
data, 381–384

data and methodology, 377–381
disaster mitigation options, 375
dynamics of pasture carrying capacity, 375
effects of dzuds (severe winters) in the past,
373

effects of the end of communist rule,
373–374

environmental disasters in the past, 373
game estimation results, 386–388
game theory modelling, 374–375
herding tradition, 373
inter-herder game (game theory analysis),
379–381

market-based population supporting
capacity, 377–378, 384–386

market system development, 375
over-grazing and land degradation, 373
policy recommendations, 388–390
socio-economic challenges in Mongolia,
373

study conclusions, 388–390
study objectives, 375
study of options to prevent over-grazing,
373

study results and discussion, 381–388
study sites, 375–377
‘tragedy of the commons’ scenario, 374
vulnerability to changing climate, 373–374

payment for ecosystem services (PES), 6,
15–14

payment for environmental services (PES), 177
analysis of land use and hydrological
functions, 204–205
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payment for environmental services (PES)
(Philippines)

conservation projects following the study,
215–216

data and methodology, 204–206
deforestation and poverty, 201
economics of PES, 204, 205–206
economics study results, 208–211
hydrological impacts of deforestation,
206–208

implementation of a PES programme, 204
institutional structure for PES, 206
institutional study results, 211–213
loss of upland forests, 201
Peñablanca Protected Landscape and
Seascape, 203–204

Pinacanauan Watershed, 203–204
policy recommendations, 213–215
pro-poor PES programme, 202
results of the study, 206–213
science behind PES, 204–205
science study results, 206–208
services provided by the forest, 202
study conclusions, 213–215
study of PES scheme requirements, 201
study site description, 203–204
valuation of ecosystem services, 201
valuation of forest services, 202

Peñablanca Protected Landscape and
Seascape, Philippines, 203–204

Philippines
loss of upland forests, 201, 220
See also marine protected areas (Asia
Pacific); payment for environmental
services (PES).

physical assets for economic development, 13
Pinacanauan Watershed, Philippines,

203–204
poaching, 38, 39
alternative policies to combat rhino
poaching (Nepal), 49–51

for rhinoceros horn, 78
historical analysis of rhino poaching
(Nepal), 47–49

simulation model, 41, 42–43
population growth
and poverty, 9

poverty
and access to water supply, 315–317
and deforestation, 201
and environmental degradation, 173–174

and flood disasters, 296
and income level, 117
and land degradation, 356
and land-use practices, 356–358
and livelihood strategies, 76–77
and population growth, 9
and pressure on common-pool resources,
22

and unsustainable land use, 335–336
copper mining legacy in Zambia, 217–218
definitions, 117–118
effects of resource use restriction, 5
effects of water charges, 326–327
extent of rural poverty in India, 341
incidence in biodiversity hotspots, 74–75
influential factors in Ethiopia, 272–275
levels in South Africa, 315–317
link with forest ecosystems, 173–177
link with human-wildlife conflict, 58–59
measurement, 117–118
multi-dimensional nature, 117–118
representation of the interests of the poor,
24–25

variations in capacity of the poor, 19
World Bank definition, 117–118

poverty alleviation
access to financial services, 13
and education, 13
and sustainable land use, 338
aspects of, 174
assets required for economic development,
12–15

benefits of coral reefs to the poor, 143–146
breaking the vicious cycle, 11–17
effects of marine protected areas, 115–116,
128

empowerment of poor people, 11
enhancing capacity, 12–14
enhancing security, 12, 17–22
financial assets required, 13
health issues, 13
human assets required, 13
instruments to facilitate income-generating
activities, 177

insurance against risks, 17–18
interventions in forest ecosystems, 176–177
making markets work for the poor,
176–177

Millennium Development Goals, 117–118
natural assets (natural capital) required, 13
physical assets required, 13
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poverty alleviation (cont.)
potential of forest ecosystems, 176
promoting economic opportunity, 11
promoting opportunity, 12–14
pro-poor PES programme, 202
range of approaches, 117
role of ecosystem services, 1–3
social assets (social capital) required, 13
strengthening ownership, 15–16
tailoring efforts to local conditions, 17
World Bank framework for interventions,
11–12

poverty and ecosystem services
breaking the vicious cycle, 11–17
complexity of the relationship, 7–8
effects on human health, 11

poverty and ecosystems
depletion of natural resources, 8–9
destruction of productive assets, 10
effects of institutional weakness, 9
exposure to natural disasters, 11
food security, 10
how the poor affect ecosystems and their
services, 8–10

population growth in poorer countries, 9
‘tragedy of the commons’ scenarios, 9
use of unsustainable technologies, 9–10
water security, 10

poverty and the environment
review of publications, 3

poverty mapping in Uganda, 391
development of poverty–environment
maps, 392–395

link between poverty and environmental
change, 400–404

policy recommendations, 404–407
spatial distribution of poverty, 391–392
study results, 396–400

poverty mitigation
aspect of poverty alleviation, 174

poverty reduction
aspect of poverty alleviation, 174

Poverty Reduction Strategy Papers (PRSP),
177

primary production, 4
prisoners’ dilemma game, 380
probit analysis, 91
probit models, 83
property rights, 4–5
bundles of rights concept, 237–238

protected area management

and local livelihoods, 31–32
willingness to report rule-breakers, 22, 97–99
See also park–people conflict

protected areas
community co-management, 6, 25–26
impact on local livelihoods, 74–75
local crop and livestock losses, 38–39
loss of access to natural resources, 37–38
potential costs and benefits, 31–32, 77, 91
See also biodiversity hotspots

provisioning ecosystem services, 4

Radhnagari Sanctuary, India, 79
Ramsar Sites, 80, 290
Ramsey model, 221
recreational ecosystem services, 4
Reducing Emissions from Deforestation and

Forest Degradation (REDD) concept, 177
reforestation
carbon credits, 208

regulatory ecosystem services, 4
resource curse
copper mining legacy in Zambia,

217–218
resource-dependent development
negative effects on economic
development, 217–220

resource-use choices
influence of time availability, 20

resource-use restriction
effects in developing countries, 5

rhinoceros horn poaching, 78
Rhinoceros unicornis (Indian rhino)

conservation. See park–people conflict
in Nepal

rights
categorical type, 237
concretized type, 237

Royal Chitwan National Park, Nepal. See
park–people conflict in Nepal

Sahyadri Tiger Reserve, India, 79
sanitation
public health benefits, 260–261

sea grass beds, 108
sea grass communities, 108
security
issues from human–wildlife conflicts, 27
reducing poor people’s vulnerability, 12

security enhancement to alleviate poverty,
17–18
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Sen, Amartya, 76
social assets (social capital)
requirement for economic development,
13

social cohesion
effects of marine protected areas, 127

soil formation, 4
soils
sustainable management, 11

Solomon Islands. See marine protected areas
(Asia Pacific)

South Africa, 58
Makuya Park, 78
Mutale Basin, 78, 392
See also biodiversity hotspots; fishing rights
allocation in South Africa

Southeast Asia
deforestation effects, 175

spatial analysis using GIS
mapping human–elephant conflict in Sri
Lanka, 59, 61–63

spiritual ecosystem services, 4
Sri Lanka. See park-people conflict in Sri

Lanka
Sri Lankan elephant (Elephas maximus

maximus), 57
stakeholder analysis, 43–46
stakeholder preferences analysis, 46–47
supporting ecosystem services, 4
sustainable environmental management, 11
sustainable land use
and poverty alleviation, 338

sustainable management
quality and nature of data required, 21

sustainable management capability
and educational level, 19–20

sustainable practices
incentives approach, 26–27

Swat region, Pakistan. See forest management
in Pakistan

tenure security
effects of, 22

The Economics of Ecosystems and
Biodiversity (TEEB) study (2009), 1–2,
3

timber production, 174
time availability
influence on resource-use choices, 20

Tonkin snub-nosed monkey (Rhinopithecus
avunculus), 79, 80

Total Allowable Catch method of regulation,
155

Total Allowable Effort method of regulation,
155

tourism
benefits from Hon Mun MPA (Vietnam),
137–138

trade-offs in use of ecosystem services, 407
tradeable fishing rights, 155
tragedy of open access, 374
‘tragedy of the commons’ scenarios, 9

and institutional weakness, 9
and lack of secure ownership, 25
pastures in Mongolia, 374

training schemes, 177
typhoid, 261

Uganda. See welfare and environment in
Uganda

United States
industrial revolution, 218

Universal Soil Loss Equation (USLE), 205
unsustainable technologies

use in poorer countries, 9–10

Vietnam
Ba Be National Park, 79–80
Na Hang Nature Reserve, 79–80
See also biodiversity hotspots; marine
protected area (Hon Mun, Vietnam)

Vietnamese salamander (Paramesotriton
deloustali), 80

Warna Dam, India
conflicts caused by, 87

water charges in South Africa
computable general equilibrium (CGE)
model, 321–323

data and methodology, 317–323
double dividend theory, 317–319
economic effects, 324–326
environmental effects, 323–324
expected dividends from, 315
government response to water scarcity, 317
policy options, 315
policy recommendations, 328–330
potential double dividends, 315
poverty and access to water supply,
315–317

poverty effects, 326–327
recycling (tax hand-back) schemes, 319–321
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water charges in South Africa (cont.)
response to water scarcity, 315
sources of demand for water, 315–317
study conclusions, 327–328
study of effects of water charges, 315
study results, 323–327
target variables for the model, 321
tax instruments for reduced water
consumption, 319

water scarcity problem, 315
ways to benefit the poor, 327–328

water harvesting in Ethiopia
annual rainfall in Ethiopia, 265–266
contribution to the malaria problem,
275–277

data and methodology, 267–270
determinants of poverty, 272–275
health impacts, 281
history of water harvesting, 265
household-managed water harvesting
structures, 17

household willingness to pay for malaria
control, 277–279

impact of climate change, 265–266
impact on health, 275–277
improving the design of water harvesting
structures, 279–280

influence on poverty reduction, 272–275
malaria problem, 281
malaria risk from water storage, 266–267
potential benefits to households, 266
recurrent drought conditions, 265–266
response to droughts, 265
socio-economic impacts, 272, 280–281
study conclusions, 279–281
study of effects on household welfare, 265,
267

study recommendations, 279–281
study results, 270–279
water balance of the schemes, 270–271

water management
dealing with polluters, 262
gains from human interventions, 260–261
negative consequence of human
interventions, 259–260

pricing water for cost recovery, 261–262
water management in Mali
benefits of water infrastructure
development, 288–291

cost–benefit analysis, 288
cost–benefit analysis methodology, 21

cost–benefit analysis of hydrological
infrastructure development, 20

cost of water infrastructure development,
285–288

data and methodology, 284–285
development and poverty reduction
strategies, 283

effects of dams on fisheries, 288–289
effects on biodiversity, 290–291
effects on livestock, 289–290
effects on migratory birds, 290–291
effects on transport, 290
electricity production from hydropower
plants, 288

feasibility of further hydrological
infrastructure development, 283–284

flood agriculture, 288
irrigated agriculture, 288
Mali’s Poverty Reduction Strategy Paper,
283

policy recommendations, 293–294
river-dependent economy, 283
study conclusions, 293–294
study of the impact of dams, 283
study results, 285–293

water pollution, 262
water provisioning ecosystem services, 4
water purification ecosystem services, 4
water-related diseases, 13
water-related ecosystem services, 13, 262
See also flood defences in Bangladesh; water
charges in South Africa; water harvesting
in Ethiopia; water management in Mali

water security, 10
water supply
access to clean drinking water, 260–261

welfare and environment in Uganda
data, 395–396
development of poverty-environment
maps, 392–395

discussion of results, 400–404
link between poverty and environment,
391–392

link between poverty and environmental
change, 400–404

methodology, 392–395
policy recommendations, 404–407
poverty and environmental degradation,
396–400

poverty mapping study, 391
spatial distribution of poverty, 391–392
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study conclusions, 404–407
study results, 396–400

wetlands, 108
women 126, 145
and PES schemes, 214–215
benefits from marine protected areas, 126
harmful effects of charcoal burning indoors,
195

impacts of deforestation, 186
status in fishing communities, 143–145

wood provisioning ecosystem services, 4
World Bank, 220
definition of poverty, 117–118

framework for poverty alleviation
interventions, 11–12

sustainable charcoal investment plan, 199
World Commission on Dams, 285
World Conservation Union (IUCN)

Asian elephant listing, 57

young people
benefits from marine protected
areas, 126

Zimbabwe, 58
zonal travel cost model (ZTCM), 137
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