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examined (Wooldridge 2003).
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percentage point), while doubling particulate emission
damage as a percentage of GNI increases overall
inequality by a massive 26 percent (or 5.6 percent-
age points).

The number of years since women received the for-
mal right to vote and the contraceptive prevalence
rate are instruments for the Gender Inequality Index
(GII). In particular, a 10 percent increase in gender
inequality (measured by the GlI) leads to a 1.13 point
(or 150 percent) increase in net forest depletion as
a percentage of GNI. For details on the method and
results, see Fuchs and Kehayova (2011).

The IHDI is a measure of the average level of human
development in a society once inequality is taken into
account. It captures the HDI of the average person in
society, which is less than the aggregate HDI when
there is inequality in the distribution of health, educa-
tion and income. Under perfect equality, the HDI and
IHDI are equal; the greater the difference between
the two, the greater the inequality. See Alkire and
Foster (2010).
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Bourguignon and Morrisson (2002+—found no change.
Pradhan, Sahn and Younger 2003.
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Neumayer 2003 and Becker, Philipson and Soares
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1965 to 1995 and 192 percent in developing countries.
2010 HDR: 32 (UNDP—HDRO 2010; see inside
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have highlighted similar points; see, for example,
McGillivray (2011).

According to the 2010 HDR (UNDP—HDRO 2010;
see inside back cover for a list of HDRs), primary
completion rates have risen from 84 percent
in 1991 to 94 percent today. Expected years of
schooling have also risen—from 9 years in 1980
to 11 years today.

Hertz and others 2007.

For example, in a study over 1960-1995, Checchi
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remained almost constant at low levels in Organisa-
tion for Economic Co-operation and Development
countries, despite increases in average education
attainment.

Atkinson, Piketty and Saez 2011.

HDRO calculations based on data from Milanovic
(2011). We include a group of 29 developed countries
for which we have income inequality observations
for 1990, 1995, 2000 and 2005.

0ECD 2011a.

0ECD 2010a.

HDRO calculations based on data from Milanovic
(2011) and Lopez-Calva and Lustig (2010: 10).
Lopez-Calva and Lustig 2010.

0ECD 2010a.

Hughes, Irfan and others 2011.

Not only does the logarithmic term on income con-
tribute mechanically to such slowing, so does the
inevitable slowing of rising years of formal education,
of advances in life expectancy in better off countries,
and of convergence of low- and middle-income coun-
tries as their health and education gaps with rich
countries narrow.

Environmental risks are modeled with the Environ-
mental Risks Scenario, developed by Hughes, Irfan
and others (2011). Inequality and insecurity factors are
modeled with the Security First Scenario, developed
by the United Nations Environment Programme (UNEP
2007). This involves socioeconomic and environmental
stresses, economic and personal insecurity, significant
domestic and global inequality, high levels of protec-
tionism, barriers to migration, and more militarism
and conflict.

Global warming potential measures the relative
radioactive effect of a given substance. For the lat-
est estimates, see IPCC (2007: chapter 2).

Of the scientists publishing most actively in the field,
98 percent support the idea that climate change is
caused by human activity (Anderegg and others 2010).
While some studies have pointed to mistakes in the
Intergovernmental Panel on Climate Change reports
(Khilyuk and Chilingar 2006; Church and others 2008),
none has seriously questioned its key conclusions.
Raupach and others 2007.

Aichele and Felbermayr 2010; Grether and Mathys
2009.

Carbon dioxide can remain in the atmosphere for
thousands of years, unlike methane, which lasts
about 12 years, and nitrous oxide, which lasts
about 114 years. See Archer and Broikin (2008) and
IPCC (2007).

See the Climate Analysis Indicators Tool of the World
Resources Institute (http://cait.wri.org).

Areas above the 45th parallel north and below the
45th parallel south experienced a 2.66°C increase in
average temperature for November—April during the
2000s over that during 1951-1980; areas between
the coordinates saw a 0.66°C increase.

Cooper 2008.

Very high HDI countries had a more than 2 percent
decline in precipitation.

For example, estimates show that rainfall is very likely
(90 percent probability) to increase in high latitude
areas and likely (66 percent probability) to fall in most
subtropical regions and to increase in variability in
equatorial areas (IPCC 2007; Dore 2005).
Christensen and others 2007.
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The Intergovernmental Panel on Climate Change (IPCC
2007) projects increases of 0.18-0.59 metre under
six scenarios, while other studies suggest that the
increase could be as much as 2 metres. Ice thin-
ning is expected to ultimately break up ice shelves,
which is likely to accelerate sea level rise (Gregory
and Huybrechts 2006; Jevrejeva and others 2006;
Thomas and others 2004).

Anthoff 2010.

Wheeler 2011.

Vankoningsveld and others 2008.

Dasgupta and others 2009.

These figures refer to climatological, hydrological
and meteorological natural disasters, as estimated
from the Centre for Research on the Epidemiology
of Disasters Emergency Events Database: Interna-
tional Disaster Database. An event is classified as
a disaster if it meets at least one of the following
criteria: 10 or more people died, 100 or more people
were affected, a state of emergency was declared or
international assistance was requested. But data may
not be fully consistent across countries. Population
growth increases the number of people affected and
thus the number of the events classified as disasters.
See also Neumayer and Barthel (2011) on the effects
of awareness and reporting bias.

IPCC 2007. Changes in atmospheric moisture affect
moisture absorption capacity, leading to a greater
probability of intense precipitation and associated
natural disasters.

Knutson and others 2010.

The numbers could also reflect people’s greater
exposure to natural hazards (for example, settle-
ment in previously uninhabited areas) and increased
vulnerability.

Wood, Sebastian and Scherr 2000.

Two UN bodies—the Food and Agriculture Organi-
zation and the Secretariat of the United Nations
Convention to Combat Desertification—produce
estimates, but their approach has been criticized in
academic circles; see Veron, Paruelo and Oesterheld
(2006).

Hanasaki and others (2008); UNEP (2009).

World Water Assessment Programme 2009.

Ball 2001.

These shares are the total land area—weighted aver-
age for each HDI group.

Estimates differ by method and data coverage: assess-
ments based on satellite images in 2002 indicate
23 percent lower deforestation rates than those
reported in FAQ (2001). Source data from official or
informal institutions are often inaccurate and incom-
plete, and detailed information is lacking on forest
composition, maturity, disturbance, canopy cover
and quality. See Grainger (2010). Some countries,
such as Brazil, have made major achievements in
reducing deforestation (www.undp.org/latinamerica/
biodiversity-superpower/).

See Meyfroidt, Rudel and Lambin (2010). Bhutan and
El Salvador have reportedly used more land abroad
than they have reforested within their boundaries.
Gan and McCarl 2007.

Mayer and others 2005, 2006.

Wiirtenberger, Koellner and Binder 2005.

In 2007 annual average per capita consumption
was 28.7 kilograms in developed countries and 9.5
kilograms in least developed countries (FAQ 2010a).
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Data on current catch are from FAO Fisheries and
Aquaculture Information and Statistics Service 2009;
sustainable yield is from FAQ (2005).

FAQ 2010a.

FAQ 2010a.

For instance, Peru’s introduction of individual fishing
rights over its anchovy fishery, the anchoveta, is cited
as key to improving the sustainability of its fishing
stock (Fréon and others 2008; Schreiber forthcoming).
Grossman and Krueger 1995.

McGranahan and others 2001.

OECD 2010b.

Bettencourt and others 2007.

Dodman 2009.

Lehrer 2010.

See www.unesco.org/water/wwap/facts_figures/
basic_needs.shtml.

Tachamo and others 2009; Pepper 2007.

Urban pollution is defined as suspended particulates
less than 10 microns in diameter (PM10), expressed
in micrograms per cubic metre (World Bank 2011a).
Calculations are based on urban population-weighted
averages.

See UNDESA (2006).

The thresholds for greenhouse gases are total accu-
mulated emissions over the next 50 years likely to
keep temperature change within 2°C (1,678 giga-
tonnes), no deforestation and global fresh water with-
drawals of 5,000 cubic kilometres a year, which we
expressed in per capita terms for our analysis. There
is considerable uncertainty and estimated variance
around these thresholds in the scientific community.
For more information on global environmental thresh-
olds, see, for example Rockstrom and others (2009)
and Meinshausen and others (2009). Greenhouse
gas emissions combine 2005-2007 averages for
carbon dioxide and 2005 data, the latest available,
for methane, nitrous oxide and other greenhouse
gases. Forest data from 2000 and 2010 are used to
calculate deforestation. Total water withdrawals
are based on averages from the 2000s, and data
on improved water access are for 2008. Data on air
pollution are averages over 2006-2008. Thresholds for
the local impacts are regional medians. See statistical
table 6 for data sources.

The earliest observation from the 1990s and latest
from the 2000s were used to calculate changes
over time.

However, Costa Rica is among the few countries in
Latin America that has experienced an increase in
income inequality during the last decade despite
the growth boom that preceded the global economic
crisis of 2008. Inequality in health and education fell
over the same period.

UNEP 2010.

Chapter 3
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Ash and others 2010; Brulle and Pellow 2006; Pas-
tor 2007; Sze and London 2008; United Church of
Christ 1987.

When the plant exploded in 1957, nearby ethnic
Russians were evacuated and resettled, but the
Tatar people were left to suffer the effects of con-
tamination (Agyeman, Ogneva-Himmelberger and
Campbell 2009).
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The shares of the population with access to an
improved water source and improved sanitation are
Millennium Development Goal indicators relating to
environmental sustainability (goal 7). A household
is considered deprived if it relies on dung, wood or
charcoal for cooking; if it lacks access to clean drinking
water (or if the water is more than 30 minutes away);
and if it lacks improved sanitation (or shares it with
other households). See Alkire and Santos (2010).
Since last year's HDR, these estimates were updated
for 19 countries and presented for the first time for
an additional 5. Countries with MPI data include 11
in the Arab States, 9 in East Asia and the Pacific, 23
in Europe and Central Asia, 18 in Latin America and
the Caribbean, 5 in South Asia and 37 in Sub-Saharan
Africa. There are 103 countries that have complete
data on environmental deprivations—the descriptive
analysis focuses on these countries. Data for the
Arab States are not given because low poverty levels
render the results potentially unreliable.

These aggregates are for the 2000s; the survey dates
span 2000-2010. Population data correspond to
each country’s survey year here and in the follow-
ing analysis.

The MPI reflects deprivations across three dimen-
sions, each weighted equally, and 10 indicators. For
more details, see Technical note 4.

However, low poverty may conceal poverty that exists
subnationally. In Ghana, for instance, poverty is 10
times higher in Greater Accra than in Northern Ghana,
and other countries also exhibit sharp area-based
differences. And in Europe and Central Asia, groups
such as Roma are likely to be much more deprived
than national poverty measures would suggest.
UNICEF Madagascar Water Sanitation and Hygiene
2007.

The exercise was also carried out with controls for
HDI group and regional fixed effects, but they were
not jointly significant and thus were dropped. The total
sample consisted of 73 country-year observations.
Fifty-two country-year observations were not included
in the exercise: those whose poverty was based on
lower or upper bounds (see Alkire and Santos 2010),
those missing an environmental indicator and those
whose MPI value was less than 0.032 because the
small number of poor people in these countries (less
than 8.5 percent) makes the results potentially unreli-
able. The 30 countries missing nonenvironmental
indicators were retained, but the analysis controlled
for their absence.
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The Spearman correlation is .6 for temperature
anomalies (1951-1980, compared with 2000-2008).
\When we consider only those statistically significant
changes, which could be interpreted as suggestive
of climate change, the result is nearly unchanged.
A weak negative correlation disappears altogether
when we exclude Indonesia from the sample and
when we consider only statistically significant
changes over time for the full sample.

For a recent review, see Skoufias, Rabassa and
Olivieri (2011).

Environmental risk factors include indoor smoke from
solid fuel use; outdoor air pollution; inadequate water,
sanitation and hygiene; solar ultraviolet radiation;
climate change; lead; mercury; occupational car-
cinogens; occupational airborne particulates; and
second-hand smoke (Priiss-Ustin and others 2008).
World Bank 2008a.

Priiss-Ustiin and others 2008.

Priiss-Ustiin and others 2008. Estimates are based
on 2004 WHO country health statistics. The use of
solid fuels is a reliable indicator of exposure to indoor
air pollution, but over time, as improved stoves and
decent ventilation come into widespread use, the
two will not be as closely correlated.

Between 1990 and 2005 the percentage of urban
households with access to gas increased from 19
percent to 82 percent (Vennemo and others 2009).
Data based on 2004 WHO burden of disease data.
Smith, Mehta and Maeusezahl-Feuz 2004.
Shandra, Shandra and London 2008.
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Senbet 2010.
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FAQ (2010b) data. “Economically active popula-
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for the first time).

World Resources Institute 2005. Aside from small-
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and others (2009).
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Millennium Ecosystem Assessment 2005.

Fraser and others 2010.

Yonghuan and others 2007.

2007/2008 HDR (UNDP-HDRO 2008; see inside
back cover for a list of HDRs).

World Bank 2009.

Lobell, Schlenker and Costa-Roberts 2011.

Lobell and others 2008.

Nelson and others 2010.

Thornton and others 2009.

The Food and Agriculture Organization estimates that
if gender access to productive resources were equal,
yields would increase 20-30 percent and agricultural
output would rise 2.5—4 percent on average (FAQ
2010b: 5).

Nellemann and others 2009.

FAO 2010b.
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Hertel, Burke and Lobell 2010.
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Jacoby, Rabassa and Skoufias forthcoming.

See www.fao.org/forestry/28811/en/.

FAO 2011.

Agarwal 2010b: 37; FAQ 2010b: 16.

Mayers 2007.

Vedeld and others 2004: meta-study examining 54
case studies (33 in Africa).

Mitra and Mishra 2011.

Yemiru and others 2010.

Based on surveys covering 2002—2008 (Volker and Wai-
ble 2010). Similar findings are reached by Pattanayak
and Sills (2001) for Brazil and McSweeney (2004) and
Takasaki, Barham and Coomes (2004) for Honduras.
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Allison and others 2009.

Allison and others 2005. See also Allison and others
(2009).
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Cinner, Daw and McClanahan (2009), a small scale
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Secretariat of the Pacific Community 2011.
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Iftikhar 2003. Afifi and Warner 2008; Boano, Zetter
and Morris 2008.

See, for instance, Miguel, Satyanath and Sergenti
(2004), Hendrix and Glaser (2005), Boano, Zetter and
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Calculated on the basis of Demographic and Health
Survey and Multiple Indicator Cluster Survey data,
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These surveys are available for only a small number
of countries because they are expensive and dif-
ficult to conduct. The questionnaires differ, so the
resulting data are illustrative rather than strictly
comparable.

Agarwal 2010b: 36, table 2.1.

Koolwal and Van de Walle 2010.

Kramarae and Spender 2000.

llahi and Grimard 2000.

Wodon and Ying 2010.

Blackden and Wodon 2006.

To estimate the economic benefits of improvements
in water supply, Hutton, Haller and Bartram (2006)
assume that expanding access to water supply would
save 30 minutes for each household per day.

See www.sidym2006.com/eng/eng_doc_interes.asp.
Boano and others 2008.

UNHCR 2002: 12.

Marchiori and others 2011.

2009 HDR: chapter 4 (UNDP—HDRO 2009; see
inside back cover for a list of HDAs).

UNEP 2009.

Miguel and others 2004; Hendrix and Glaser 2005;
Raleigh and Urdal 2008; Fiola 2009; Burke and oth-
ers 2010.

Evans 2010.

Homer-Dixon 1994.

Collier 2006.

Evans 2008; Collier 2007.

Boano and others 2008: 22.

Bartlett 2008.

Wheeler 2011

Boano and others 2008.

UN HABITAT Global Urban Indicators database (www.
unhabitat.org/stats/). Slum households are defined
as lacking in any of the following elements: access
to improved water, access to improved sanitation,
secure tenure, durable housing or sufficient living
area.

Asia Summit on Climate Change and Indigenous
Peoples 2009; see also the Asia Summit on Climate
Change and Indigenous People (www.tebtebba.org/
index.php?option=com_content&view=article&id=
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Nishikiori and others 2006. Oxfam International’s
2005 report on the 2004 Asian tsunami’s impact on
women finds a similar pattern for floods.

Rose 1999.

Neumayer and Plumper 2007.

Neumayer and Plumper 2007.

Blankespoor and others 2010.

The probability of dying as a result of Hurricane
Katrina was higher for people who were black
and poor (Price 2008; 2007/2008 HDR: 81, box
2.3 [UNDP-HDRO 2008; see inside back cover
for a list of HDAs]).

Baez, de la Fuente and Santos 2010.

Seballos and others 2011.

Alderman, Hoddinott and Kinsey (2006). Jensen (2000)
found similar results in Cote d'Ivoire.

Baez and Santos (2007).

Alkire and Roche forthcoming.

Christiaensen, Do and Trung 2010.

UN 2010.

See the Mobile Alliance for Maternal Action (www.
mobilemamaalliance.org/issue.html).

Engelman 2011.

Engelman 2009: 5.

UNDESA 2011b.

We note, however, that even after the large decline
in fertility during the 1970s and 1980s, population-
related problems in Bangladesh remain serious, and a
sense of complacency has led to less rigorous policy
implementation and programme performance in
recent years (Khan and Khan 2010).

Potts and Marsh 2010: p. 5.

United States National Academy of Sciences 1992: 26.
0’Neill and others 2010.

Wire 2009.

0Of 6.2 births per woman for Chad, 4.4 for the
Democratic Republic of Congo and 7.1 for Niger;
see statistical table 4.

Mills, Bos and Suzuki 2010.

Filmer and Pritchett (2002) find a partial correlation
between indicators of fuelwood scarcity and fertility in
Pakistan, and Biddlecom, Axinn and Barber (2005) link
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