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209–210
marine environment. See also oceans
collective action for protection of,
202–210
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Great Acceleration impact on, 41–43
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inclusive development of ocean and
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plastic pollution in, 41–43
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impact on ﬁshing of, 196–198
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disincentives of R&D investment in,
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ecosystem underpricing and, 108–110
global trade and evolution of, 24–27
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land and resource scarcity and,
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natural resource and ecological
scarcity and, 67–69
public policy based on, 217–219
underpricing and, 69–72, 79–80
water crisis economics and, 146–150
water technology innovation and,
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agricultural subsidies in, 120–126

www.cambridge.org

Cambridge University Press
978-1-108-83082-9 — Economics for a Fragile Planet
Edward Barbier
Index
More Information

330 /

Index

middle-income economies (cont.)
clean energy development challenges
in, 87–90
conservation investment in, 131–133
estuarine and coastal ecosystem
resources in, 192
green transition in, 231–237
illegal ﬁshing and plast production in,
205–206
irrigation inequality and inefﬁciency
in, 172
land use intensiﬁcation in, 110
water and sanitation in, 165–167
water grabbing in, 178–179
wealth inequality and fossil fuel
subsidies in, 88–90
mineral extraction
ending subsidies for, 120–126
fossil fuel development and expansion
of, 32–40, 52n.28
technological innovation and efﬁciency
improvements in, 124–126
mining
ending subsidies for, 120–126
water markets and, 160–161
Mobilizing Private Finance for Nature,
266–267
Moene, Karl, 112–113
Montoya, José, 47–48
Mughal Empire, 30–31
Murray-Darling River Basin, 160–161
national governments
carbon pricing initiatives of, 95–99
net zero emissions and, 90–93
natural capital. See also resource
consumption
deﬁned, 59–60
economic view of, 73n.11
ecosystems as, 64–67
environmental risk reduction and, 60–63
environmental sustainability and, 49
evolution of, 23
resource stocks as, 63–67
underpricing of, 6–10
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cost-effectiveness of, 123–124
land use management and, 117–118
tropical carbon tax, 123, 236
natural forests
industry protection programs for,
136–137
planetary boundaries and, 127–128
natural resources
early human impact on, 23
ecological scarcity and, 67–69
Global Frontiers era and, 27–30
global trade and, 24–27
Industrial Revolution and expansion
of, 30–37
as natural capital, 63–67
rent seeking and underpricing of,
111–113
rural poverty and underpricing of,
113–115
spaceship economy and, 58–59
underpricing of, 7–8
nature and natural habitat
conservation and protection funding
for, 115–120
early human impact on, 22–32
economic beneﬁts of, 115–120
global domination of, 31–32
human impact on, 105–108
preservation proposals for, 106–107
underpricing of, 15–16, 55–56, 59–60,
67–72, 108–113, 115–120
nature-based solutions (NBS), 140n.29
Nature Conservancy, 210
negative pricing, of ecosystems,
108–109, 280n.6
neo-European states, formation of,
29–30, 51n.15
Network for Greening the Financial
System (NGFS), 264–266, 274n.44
net zero emissions
abolition of underpricing and, 99–101
climate change and, 74–77
fossil fuel underpricing as barrier to,
80–86
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Green Deal (European Union)
objectives for, 225–226
Group of 20 role in, 78–79, 86
sub-national initiatives for, 90–93
UNEP guidelines for, 101n.6
no net loss programs, ecosystem
protection and, 126–130
no-take marine reserves, 193–198,
215n.47
nutrient pollution of water,
167–170
ocean empires, natural resource trading
and, 27–30
oceans. See also marine environment
acidiﬁcation of, 43–49
inclusive development of, 210–212
ocean grabbing, 184–185
underfunding of conservation of,
198–202
Odell, Rice, 49n.6
offshore oil and gas
ecosystem impact of, 206–209
market concentration and
environmental exploitation by,
214n.10, 249
Organization for Economic Cooperation
and Development (OECD),
221–222, 239–240
overﬁshing. See ﬁsheries
Paris Climate Change Agreement,
90–93, 99–101
Parry, Ian, 80
Partnership for Marketing
Implementation (PMI), 88–90
Partnership for Market Readiness
(PMR), 88–90
Pearce, David, 8–10
Pendrill, Florence, 130–131
per capita human welfare, total capital
stock and, 60–63, 72–73n.10
performance assessments, corporate
environmental risk management,
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petro-chemical industry
categories in, 52n.29
fossil fuel development and, 35–37
Petrolia, Daniel, 192
physical capital, 7, 59–60, 279–280
Pimm, Stuart, 47–48
planetary boundaries, 19n.13
absolute limits and, 11–13
Anthropocene impact and, 43–49
criticism of, 47–48, 53–54n.55
current human impacts, 45–47
ecosystem preservation an, 105–108
establishment of framework, 45–47
freshwater resources, 145–146
no net loss programs and, 126–130
principles of, 5
safe operating space in, 67–69
spaceship economy and, 58–59
on tropical natural forests, 129–130
plastic pollution
assistance for developing countries
with, 205–206
corporation control of, 249–251
marine environmental damage and,
41–43, 184
tax on single-use plastic industries and,
249–251, 268
pollution absorption, as capital good,
63–64
population growth
Great Acceleration and, 3–4, 41–43
marine ecology and, 183
post-pandemic stimulus spending,
absence of green investment in,
219–222
poverty
freshwater scarcity and, 143–145
green economy initiatives and
elimination of, 231–237
post-pandemic growth of, 219–222
pricing reforms impact on, 83
pro-poor strategies and, 124
underpricing and, 113–115
underpricing of resources and, 15–16
water and sanitation costs and, 165–167
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pricing reforms
ending underpricing, 82–83
equitable management of, 83
for irrigation, 170–172
water market proposals, 158–173
water pollution reduction and,
167–170
water technology innovation and,
173–175
primary production
efﬁciency and sustainability
improvements for, 231–237
planetary boundaries on space for,
127–128
technology for efﬁciency and
sustainability improvements,
124–126
private sector. See also businesses;
corporations; ﬁnancial sector
biodiversity protections and, 270–271
collective action on climate change and
role of, 91–93
marine conservation and, 206–209
underinvestment in research and
development by, 83–86
public goods, collective action on behalf
of, 10–11, 20n.20
public hand pumps, for rural water
treatment, 167
public policy
businesses and, 246–248, 255
combined policies to offset economic
efﬁciency losses, 102n.20
distributional effects of sustainable
development and, 93–99
ﬁve principles of, 217–219
green innovation investment and,
229–231
green policy implementation and
management initiatives, 260
hydraulic mission and, 151–152
inclusive economic development and,
237–240
of major economies, 224–231
market-based initiatives in, 218–219
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and, 90–93
reforms of subsidies and underpricing
and, 83
sustainable development and, 17–18
underpricing prevalence and, 218–219
water conservation and innovation,
173–175
water management and sanitation,
150–153, 163–165
quality of life, fossil fuel age impact on,
34–35
quantitative analysis, green policy
implementation and management
initiatives, 260
Quintana Roo, Mexico, coral reef
restoration in, 209–210, 254
race to ﬁsh
costs of ending, 198–202
external consequences of, 214n.24
management reforms for reduction of,
196–198
subsidies as catalyst for, 189–190,
196
underpricing and, 194–198
Ramsar Convent on Wetlands, 64
Randall, Alan, 53–54n.55
raw materials, fossil fuel development
and consumption of, 35–37
regions
carbon pricing initiatives by, 90–93
freshwater shortages in, 143–145
water markets in, 162–163
water reallocation programs in, 161
remote sensing, water conservation and,
173–175
renewable energy
cost of, 79–80
developing countries and investment
in, 87–90
green investment in, 259–260
job and income implications of,
93–99
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in rural areas, 231–237
subsidies for, 82–83
subsidy swaps for development of,
234–236
transmission infrastructure obstacles
to, 86
rent seeking, underpricing of land and,
111–113
research and development
business support for, 268
global green race and, 229–231
public and private support for, 83–86,
226–227
reserves exploration and exploitation,
fossil fuel subsidies for, 82
revenue generation
distributional effects of sustainable
development and, 95–99
elimination of fossil fuel underpricing
and, 82–83, 226–227
environmental taxes and, 244n.35
Richards, John, 31–32
riparian rights, 159
river basin management
history of, 153–154
integrated approach to, 154–157
transboundary agreements on,
176
roads and highways, fossil fuel
development and expansion of,
35–37, 52n.28
Rodrik, Dani, 84
rule of capture, groundwater governance,
157–158
rural areas
energy poverty in, 15–16, 87–88
estuarine and coastal ecosystems and
protection of, 191
green economy in, 231–237
pro-poor strategies in, 124
subsidy swaps for energy development
in, 235
underpricing, poverty and inequity in,
113–115
water supply programs, 167
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sanitation
in low- and middle-income countries,
165–167
pricing for management of, 167–170
subsidy swaps for efﬁcient
development of, 235–236
water management and, 163–165
Santa Fe, New Mexico, water banking in,
161–162
scenic views, as capital good, 63–64
Seafood Business for Ocean Stewardship
(SEABOS), 269
seafood industry, sustainable
technologies for, 198–202,
206–209, 216n.64, 252–253, 269
Seychelles, blue bond initiative, 209–210
shipping industry
colonization and, 24–27
decarbonization of, 198–202
fossil fuel impact on, 35
marine conservation with revenues
from, 206–209
single-use plastics industries, pollution
tax for, 249–251, 268
sinks and resources
carbon sinks, 184
corporation control of, 249–251
pollution and, 43–49
spaceship economy and, 58–59, 72n.9
slavery, colonization and, 29–30, 50n.12
smallholder agriculture
green transition and investment in,
231–237
irrigation pricing and, 170–172
subsidies for, 120–126
small-scale ﬁsheries
industrial ﬁshing encroachments on,
205–206
inequality in subsidies and, 188–189
marine protected areas and, 198
ocean governance and, 211–212
subsidy swaps for, 236
smart grid development, investment in,
86, 226–227
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Smith, Marty, 189–190
social “bads,” taxation of, 237–238
social costs
of carbon, 77–80
of fossil fuels, 15–16
solar energy
declining costs of, 85–86
development of, 79–80
South Korea, green innovation
investment in, 84–85, 229–231
sovereign rights of coastal states, marine
environment protection and,
202–210
spaceship economy, 1–3, 12, 15, 56–60,
72n.7
species diversity assessment, 139n.11
Stavins, Rob, 188–189
Steffen, Will, 44–45, 127–130
Stern, Nicholas, 77–79
Sterner, Thomas, 68, 129–130
storm damage, estuarine and coastal
ecosystem protection from,
190–193
sub-national jurisdictions, carbon
mitigation efforts by, 90–93,
99–101
subsidies
agricultural subsidies, 120–126,
170–172, 244n.34
equitable management of subsidy
swaps, 83, 87–90
green economic transition and
elimination of, 226–227
Group of 20 (G20) underpricing as,
80–86
irrigation subsidies, 170–172
land underpricing using, 120–126
in low- and middle-income countries,
93–99
marine capital underpricing and,
188–193, 196
for research and development, 83–86
underpricing and, 79–80
water management and sanitation,
163–167, 174–175, 181n.30
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equitable management of, 83, 87–90
for irrigation, 235–236
in low- and middle-income countries,
234–236
for small-scale ﬁsheries, 211–212, 236
Sukhdev, Pavan, 248–256, 271–272
sustainability-linked lending, 258–259
sustainable development
challenges in developing countries for,
87–90
green ﬁnance and, 256–257
inclusivity in, 13–14
spaceship economy and, 58–60
subsidies for, 120–126
Tar-Pamlico River Basin (North
Carolina), 169–170
Taskforce for Nature-Related Financial
Disclosures (TNFD), 264–266
Task Force on Climate-Related
Disclosures (TFCD), 264–266,
274n.274
taxation
biodiversity-relevant tax policies, 123
currency-transaction tax, 238
deforestation tax, 128–129
excess proﬁts taxes, 275n.47
ﬁnancial transaction tax, 238
of ocean industries’ revenues and
proﬁts, 209–210
of social “bads,” 237–238
tax on single-use plastic industries,
268
water pollution reduction and,
167–170
technology innovation
business support for, 268
efﬁciency and sustainability
improvements and, 124–126
global green race and, 229–231
inclusiveness in, 93–99
Industrial Revolution and, 33–34
infrastructure development for, 80–86
irrigation technology, 170–172
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in low- and middle-income economies,
237
major economies’ role in, 224–231
support for research and development
in, 83–86
wage and education disparities and,
239–240
water management and, 150–153
water-saving innovations, 173–175
technology-push policies, 173–175
technology spillovers, 83–86
terrestrial realm, planetary boundaries
and preservation of, 127–128
The Economics of Biodiversity
(Dasgupta), 1–2
The Economics of Spaceship Earth
(Boulding), 56–60
The Economist, 258–260, 274n.32
third-party ﬁshery certiﬁcation, 205–206
30 by 2030 biodiversity target, 127, 193,
202–203
timber crops, smallholder subsidies for,
122
tipping points
criticism of evidence on, 47–48
Earth climate systems, 3–4, 19n.13
Holocene period, 22
planetary boundaries and, 43–49
spaceship economy and, 58–59
Tobin, James, 238
Tobin tax, 238
Torvik, Ragnar, 112–113
total capital stock
deﬁned, 59–60
environmental risk reduction and,
60–63
Toynbee, Arnold, 2, 19–20n.19, 32,
242–243n.18
tradeable water pollution permits,
167–170
transboundary water sources
collective action concerning, 175–179
water grabbing and, 178–179
transmission infrastructure, clean energy
sources and lack of, 86
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market concentration and
environmental exploitation by,
249–251
sustainability initiatives for, 251–252
transportation industry
fossil fuel impact on, 35
highway development and, 35–37
tropical carbon tax, 123–124, 234, 236
Tulare River Basin (California), 170–172
200 mile limit, 202–210
underfunding of nature
agriculture subsidies and, 115–120
coastal ecosystem underfunding,
198–202
green business practices and, 267–268
green economic transition and ending
of, 226–227
land use and acquisition and, 118–120
underpricing of nature
business role in, 246–248, 271–272
ecological scarcity and, 67–69
elimination of, 6–10, 16, 55–56,
59–60, 69–72, 108–110, 115–120,
279–280
estimation and calculation of, 102n.19
of ﬁsheries, 194–198
fossil fuel subsidies linked to, 15–16,
79–80
green business development and, 266–269
green economy and elimination of,
222–224, 226–227
of irrigation, 170–172
of land and natural resources,
111–113, 120–126
in low- and middle-income countries,
87–90, 234
major economies as leaders in, 80–86
of marine capital, 17, 184, 188–198,
203–205
poverty and inequity and, 113–115
revenue gains from abolition of, 95–99
suppression of technological
innovation and, 79–80
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of water, 16–17, 143–150, 158–173
UN Environment Programme Finance
Initiative, 261–262
United Nations Convention on the Law
of the Sea (UNCLOS), 202–210
United States, fossil fuel development and
global hegemony of, 35–37
universal basic income (UBI), 98–99, 240
urbanization
evolution of, 23–24
global trade and, 24–27
water appropriation and expansion of,
37–38
water scarcity and, 152–153
user cost approach, cost of climate
change and, 102n.13
Vardas, Giannis, 127
vicious cycle of climate vulnerability,
debt and ﬁnancial risk, 89–90
water underpricing and, 146–150
virtuous cycle of ecosystem management,
69–72
volumetric water charges, 170–172
Volz, Ulrich, 89
waste reduction
in global agricultural system, subsidies
for, 122
pricing for management of, 167–170
subsidy swaps for efﬁcient
development of, 235–236
water management and sanitation,
163–165
water banking programs, 161–162
water grabbing
collective action concerning, 175–179
global expansion of, 178–179
global water scarcity and, 151–152
water management. See also freshwater
resources
governance reforms and, 153–158
groundwater governance, 157–158
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of, 150–153
integrated river basin approach to,
154–157
megaproject development and, 152–153
river basins and watershed catchments,
153–154
sanitation and, 163–165, 235–236
subsidies and, 163–167, 174–175,
181n.30
sustainable development and, 16–17
system development for, 37–38,
52n.32
technology innovations in, 173–175
transboundary water sources,
175–179
water crisis economics and, 146–150
water quality trading schemes,
167–170
water markets, proposals for, 158–173
water pollution, pricing reforms for
reduction of, 167–170
water pricing schemes, 163–165, 170–172
water rationing, research on, 170–172
water rights
history of, 159
land ownership and, 159–160
water scarcity
hydraulic mission and, 151–152
reallocation and management of,
16–17, 146–150
transboundary water management
and, 176
water-transfer schemes, 152–153
wealth creation and distribution
agriculture and, 23
disparities in, 242n.13
early human impact and, 22–32
ecosystems as, 66–67, 108–110
Fossil Fuel Age and, 32–40
Global Frontier and, 27–30
global trade and, 24–27
Great Recession of 2008-2009 and
widening inequality in, 245n.54
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