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Water availability is projected to change dramatically by the middle of the 21st
century in many parts of the world

Sources: Milly and others 2008; Milly, Dunne, and Vecchia 2005.
Note: The colors indicate percentage changes in annual runoff values (based on the median of 12 global climate models using
the IPCC SRES A1B scenario) from 2041–2060 compared with 1900–1970. The white denotes areas where less than two-thirds of
the models agree on whether runoff will increase or decrease. Runoff is equal to precipitation minus evaporation, but the values
shown here are annual averages, which could mask seasonal variability in precipitation such as an increase in both floods and
droughts.

More than a billion people depend on water from diminishing Himalayan glaciers

Sources: Center for International Earth Science Information Network, http://sedac.ciesin.columbia.edu/gpw/global.jsp (accessed
May 15, 2009); Armstrong and others 2005; ESRI 2002; WDR team.
Note: The glaciers of the Himalayas and Tibetan Plateau regulate the supply of water throughout the year in major river basins
supporting large agricultural and urban populations, with meltwater providing between 3 and 45 percent of river flow in the
Ganges and Indus, respectively. Reduced storage as ice and snowpack will result in larger flows and flooding during rainy months
and water shortages during warmer, drier months when water is most needed for agriculture. Glacier locations shown in the map
only include glaciers larger than 1.5 sq. km in area. Numbers indicate how many people live in each river basin.

Climate change in a typical river basin will be felt across the hydrological cycle

Sources: WDR team based on World Bank, forthcoming d; Bates and others 2008.

Climate change will depress agricultural yields in most countries by 2050 given
current agricultural practices and crop varieties

Source: Müller and others 2009.
Note: The figure shows the projected percentage change in yields of 11 major crops (wheat, rice, maize, millet, field pea, sugar
beet, sweet potato, soybean, groundnut, sunflower, and rapeseed) from 2046 to 2055, compared with 1996–2005. The values are
the mean of three emission scenarios across five global climate models, assuming no CO2 fertilization (see note 54). Large
negative yield impacts are projected in many areas that are highly dependent on agriculture.

Agricultural productivity will have to increase even more
rapidly because of climate change
World Development Report 2010

Source: Lotze-Campen and others 2009.
Note: The figure shows the required annual growth in an agricultural productivity index under two scenarios. In this index, 100
indicates productivity in 2005. The projections include all major food and feed crops. The green line represents a scenario
without climate change of global population increasing to 9 billion in 2055; total calorie consumption per capita and the dietary
share of animal calories increasing in proportion to rising per capita income from economic growth; further trade liberalization
(doubling the share of agricultural trade in total production over the next 50 years); cropland continuing to grow at historical
rates of 0.8 percent a year; and no climate change impacts. The orange line represents a scenario of climate change impacts and
associated societal responses (IPCC SRES A2): no CO2 fertilization, and agricultural trade reduced to 1995 levels (about 7
percent of total production) on the assumption that climate change-related price volatility triggers protectionism and that
mitigation policy curbs the expansion of cropland (because of forest conservation activities) and increases demand for
bioenergy (reaching 100 EJ [1018 joules] globally in 2055).

Global cereal prices are expected to increase 50 – 100
percent by 2050

World Development Report 2010

Source: Parry and others 2004.

Note: The IPCC SRES A2 family of emission scenarios describes a world where population continues to grow, and the trends of
per capita income growth and technological change vary between regions and are slower than in other story lines. The B2
scenario family describes a world where global population grows at a rate lower than in A2, economic development is
intermediate, and technological change is moderate.

Demand for fish from aquaculture will increase,
particularly in Asia and Africa

Source: De Silva and Soto 2009.

World Development Report 2010

Meat is much more water intensive than major crops

Source: Waterfootprint (https://www.waterfootprint.org), accessed May 15, 2009; Gleick 2008.
Note: Figure shows liters of water needed to produce one kilogram of product (or one liter for milk). Water use for beef
production only characterizes intensive production systems.

World Development Report
2010

Intensive beef production is a heavy producer
of greenhouse gas emissions

Source: Williams, Audsley, and Sandars 2006.

Note: The figure shows CO2 equivalent emissions in kilograms resulting from the production (in an industrial country) of 1
kilogram of a specific product. The driving distance equivalent conveys the number of kilometers one must drive in a gasolinepowered car averaging 11.5 kilometers a liter to produce the given amount of CO2e emissions. For example, producing 1
kilogram of beef and driving 79.1 kilometers both result in 16 kilograms of emissions.

World Development Report 2010

450 ppm CO2e requires a fundamental change in the global primary energy mix

Sources: MESSAGE: IIASA 2009, Riahi, Grübler, and Nakićenović 2007; MiniCAM: Calvin and others, forthcoming; REMIND:
Knopf and others, forthcoming; IMAGE: van Vuuren and others, forthcoming.

The emissions gap between where the world is headed and where it needs to go is huge.

CO2 emissions from the energy sector: analysis for IEA Blue Scenario (at 450 ppm CO2e)

Sources: WDR team, based on data from Riahi, Grübler, and Nakićenović 2007; IIASA 2009; IEA 2008b.
Note: Fuel switching is changing from coal to gas. Non-biomass renewables include solar, wind, hydropower, and geothermal.
Fossil CCS is fossil fuels with carbon capture and storage. While the exact mitigation potential of each wedge may vary under
different models depending on the baseline, the overall conclusions remain the same.

Global cumulative installed wind capacity has soared
in the past decade

Source: Global Wind Energy Council 2009.

Hydropower
 Growing demand for
non-thermal based
power
 Major untapped
potential, esp. in
Africa and Asia

 But risk of declining
flows in latter years
 And competition for
use of water

Climate vulnerability versus social capacity

Source: WDR 2010 team calculations, with data from Dasgupta and others 2007; Parry and others 2004; Bosello, Roson, and
Tol 2006; CRED 2008; World Bank 2007c; Kaufman, Kraay, and Mastruzzi 2008.
Note: The figure plots a composite index of physical impact (taken as a function of climate sensitivity and climate-change
exposure and derived from a number of global impact studies) against a composite index of social capacity (derived from a
number of socioeconomic indicators). Social capacity and vulnerability, as measured by projected impacts, are composite
indexes of various indicators (see table in box 6.7).
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Individuals’ emission in high-income countries overwhelm those in
developing countries

Sources: Emissions of greenhouse gases in 2005 from WRI 2008, augmented with land-use change emissions from Houghton
2009; population from World Bank 2009c.
Note: The width of each column depicts population and the height depicts per capita emissions, so the area represents total
emissions. Per capita emissions of Qatar (55.5 tons of carbon dioxide equivalent per capita), UAE (38.8), and Bahrain (25.4)—
greater than the height of the y-axis—are not shown. Among the larger countries, Brazil, Indonesia, the Democratic Republic of
Congo, and Nigeria have low energy-related emissions but significant emissions from land-use change; therefore, the share from
land-use change is indicated by the hatching.

Despite low energy consumption and emissions per capita, developing
countries will dominate much of the future growth in total energy
consumption and CO2 emissions

World Development Report 2010

There is no single solution but marginal cost analysis of
abatement activities can help to prioritize efforts
GHG Reduction Supply Curve for the Power Sector
(providing an economically efficient prioritization of effort to reduce GHGs)

NOTE: The above curve is provided on an illustrative basis only as the exact
order and scale of benefit from each solution is more complex, is often
debated and varies significantly based on region of the world

Biomass

Carbon capture
& storage

Solar

Efficiency

Co-Firing
Wind

Illustrative
only

Hydro
Nuclear

Cost
($ per ton of
GHG
reductions)

Tons of
GHG
Reduce

Unlocking energy efficiency

Greenhouse gas emissions by sector:
world and high-, middle-, and low-income
countries
Source: WDR team, based on data from Barker and others 2007
(figure 4a) and WRI 2008 (figures 4b, c, and d).
Note: The sectoral share of global emissions in figure 4.4a is for
2004. The sectoral share of emissions in high-, middle-, and lowincome countries in figures 4.4b, 4.4c, and 4.4d are based on
emissions from the energy and agriculture sectors in 2005 and from
land-use changes and forestry in 2000. The size of each pie
represents contributions of greenhouse gas emissions, including
emissions from land-use changes, from high-, middle-, and lowincome countries; the respective shares are 35, 58, and 7 percent.
Looking only at CO2 emissions from energy, the respective shares
are 49, 49, and 2 percent. In Figure 4.4a, emissions from electricity
consumption in buildings are included with those in the power
sector. Figure 4.4b does not include emissions from land-use change
and forestry, because they were negligible in high-income countries.

World Development Report 2010

Remote-sensing techniques are used in the vineyards of West Cape, South Africa)
to gauge water productivity

Source: Water Watch, www.waterwatch.nl (accessed May 1, 2009).
Note: Farmers whose fields are red are using one-fourth as much water per liter of wine than those whose fields are shown in
blue. In addition to gauging water productivity, governments can also use these techniques to target the activities of advisory
and enforcement services.
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IFC is increasingly investing in Renewable Energy

Power Commitments (by # projects)
Other power

Renewables

20

% RE
67%

18
16
14

6
40%

12
10

9

8
6
4
2

Power Commitments (by US$ Volume)

12
6

0

70%

1600

60%

1400

50%

1200

40%

1000

30%

800

20%

600

10%

400

0%

200

-10%
FY 08

FY 09

Other power

Renewables

% RE
60%

70%
60%
50%

1,162

40%
30%
279

22%
336

410

FY 08

FY 09

0

20%
10%
0%

Renewable energy projects represented more than 60% of IFC’s commitments in
the power sector in FY09, both in terms of number of projects and volume

Clean Technology Fund (CTF)
 Finance scaled up demonstration, deployment, and transfer of low
carbon technologies
– Concessional loans, grants, guarantees

 Partnership of Multilateral Development Banks (MDBs), administered by
the WBG
 Supports country programs in largest GHG emitters involving:
– RE, EE, improved transport sector efficiency and modal shifts, improved
efficiency of energy supply

 Criteria:
–
–
–
–

Potential GHG emission savings
Demonstration potential
Development impact
Implementation potential

An ideal climate-smart landscape of the future would use flexible technology to buffer
against climate shocks through natural infrastructure, built infrastructure, and market
mechanisms

Source: WDR team.

The World Bank and Climate Change
Selected Interventions
 Latin America:
– funding for clean technology
– catastrophic risk insurance

 Middle East:
– Facilitating access to technology
– modernizing irrigation

 Africa:
– watershed management & land use support
– tapping hydropower potential

 India:
– weather-based crop insurance

In Andhra Pradesh, India, farmers generate their own hydrological data, using very
simple devices and tools, to regulate withdrawals from aquifers

Source: Bank staff.
Note: Armed with information, each farmer sets his or her own limit for how much water to safely extract each growing season.
Technical assistance helps them get higher returns for the water they use by managing soil water better, switching crops, and
adopting different crop varieties.

