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the climate of Uganda is regarded as its most valuable natural resource, 
and a major determinant of other natural resources, such as water, for-
ests, and wildlife, as well as human activities based on these resources, 

such as agriculture and ecotourism (Republic of Uganda, MWE 2007). 
Together these resources provide the means of livelihood for many Ugandans 
and enhance economic growth, which is predominantly agriculture based. 
However, the past few decades have been marked by climate variability, result-
ing in increased frequency of extreme weather events such as droughts, floods, 
and landslides, causing damage to natural resources and slowing social and eco-
nomic development. 

Prolonged droughts can have serious impacts on agricultural production. 
Even long dry spells during the rainy season are sufficient to reduce agricultural 
production, thus seriously affecting the livelihoods of the rural communities. 
They lead to reduced incomes and therefore to decreased health status and stan-
dards of living. Thus assessing the vulnerability of agriculture to climate change is 
critical to understanding the impact of climate change on the welfare of the pop-
ulation and the country’s preparedness to deal with climate change in general.

Review of the Current Situation and Trends

Economic and Demographic Indicators

population

Figure 12.1 shows the total and rural populations of Uganda (left axis) as 
well as the share of the population that is urban (right axis). In the 48 years 
displayed in the graph, we see that the population has quadrupled. We also 
note that although the proportion of the population living in urban areas 
has steadily grown, 87 percent of the population still lives in rural areas. 
Table 12.1 provides additional information concerning rates of population 
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growth. It confirms the high growth rate of the population, with no decade 
showing growth of less than 2.9 percent per year.

Figure 12.2 shows the geographic distribution of the population in 
Uganda, estimated from census data and other sources. Recent data show 
that the county’s population continues to grow at a very fast rate. According 
to the Ministry of Finance, Planning and Economic Development (Republic 
of Uganda, MFPED 2010), Uganda’s total population grew by 4.8 percent 
between 2007 and 2008, by 3.7 percent between 2008 and 2009, and by 

FIGURE 12.1  population trends in uganda: total population, rural population, and percent 
urban, 1960–2008
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Source: World Development Indicators (World Bank 2009).

TABLE 12.1 population growth rates in uganda, 1960–2008 (percent)

decade total growth rate rural growth rate urban growth rate

1960–1969 3.3 3.1 7.6

1970–1979 2.9 2.8 4.0

1980–1989 3.4 3.0 7.3

1990–1999 3.2 3.1 4.1

2000–2008 3.2 3.1 4.1

Source: Authors’ calculations based on World Development Indicators (World Bank 2009).
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3.7 percent between 2009 and 2010. The total population was estimated at 
31.8 million in 2010. According to the Uganda Bureau of Statistics (UBOS 
2010), Uganda’s population remains predominantly rural (85 percent in 
2010). This has not changed since the Uganda National Household Survey 
(UNHS) of 2005–2006; if anything, there has been a slight increase in the 
proportion of the rural population (Table 12.2).

Though generally stable, the population distribution shows a slight 
increase in the eastern region and a decline in the central region, while the 

FIGURE 12.2  population distribution in uganda, 2000 (persons per square kilometer)
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TABLE 12.2  distribution of population in uganda by residence 
and region,  2005/2006 and 2009/2010 (percent)

residence 2005/2006 2009/2010

Rural 84.6 85.0

Urban 15.4 15.0

Region
 Central 29.2 26.5
 Eastern 25.2 29.6
 Northern 19.7 20.0
 Western 25.9 24.0

Source: UBOS (2010).
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northern region remains sparsely populated. The evidence from the UNHS 
(UBOS 2010) seems to be consistent with Figure 12.2, even though the map 
represents the year 2000. Although the proportion of the rural population 
remains the same, Uganda’s population growth rate means that the rural popu-
lation is also increasing rapidly. Agriculture thus remains very important as the 
main activity of the rural population.

income

Figure 12.3 shows trends in gross domestic product (GDP) per capita and the 
proportion of GDP from agriculture. The figure shows that the proportion 
of agricultural GDP declines with economic transformation, because the bulk 
of economic output comes increasingly from the industry and service sectors. 
Per capita GDP (at constant 2002 prices) has increased from 448,860 Uganda 
shillings (Ush) in 2000 to Ush 650,773 in 2009—an increase of 45 per-
cent over the nine-year period. However, as shown in Table 12.3, the growth 
rate of per capita GDP has not been uniform and actually dropped dramati-
cally, to 1.9 percent, between 2008 and 2009, from a high of 6.9 percent 
between 2007 and 2008, largely on account of unfavorable weather condi-
tions that negatively affected agriculture. This may reflect the perennially low 

FIGURE 12.3  per capita gdp in uganda (constant 2000 us$) and share of gdp from 
agriculture (percent), 1960–2008
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growth rate of the agricultural sector, averaging 1.3 percent per year between 
2005/2006 and 2009/2010 (Republic of Uganda, MFPED 2010) in the con-
text of a more sluggish manufacturing and service economy. Ugandans are, on 
average, increasingly enjoying a higher standard of living. 

Vulnerability to Climate Change

Table 12.4 provides some data on indicators of a population’s vulnerability and 
resiliency to economic shocks: level of education, literacy, and concentration 
of labor in poorer or less dynamic sectors. The reasonably high levels of educa-
tion and literacy rates depicted in the table augur well for Uganda’s response to 

TABLE 12.3 per capita gross domestic product (gdp) (uganda 
shillings) and growth rate (percent) in uganda at constant 2002 
prices, 2000–2009 

year per capita gdp growth rate 

2000 448,860 n.d.

2001 472,816 5.3

2002 490,190 3.7

2003 503,980 2.8

2004 516,420 2.5

2005 550,193 6.5

2006 570,410 3.7

2007 596,979 4.7

2008 638,443 6.9

2009 650,773 1.9

Source: Republic of Uganda, MFPED (2010).
Note: n.d. = no data because 2000 was the first year.

TABLE 12.4 education and labor statistics for uganda, 2000s

indicator year percent

Primary school enrollment: Percent gross (three-year average) 2007 116.2

Secondary school enrollment: Percent gross (three-year average) 2007 22.5

Adult literacy rate 2007 73.6

Percent employed in agriculture 2003 68.7

Percent with vulnerable employment (in agriculture on own farm or as a day laborer) 2003 85.2

Under-five malnutrition (weight for age) 2001 19.0

Source: World Development Indicators (World Bank 2009).
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climate change. Improved education establishes a platform for mass education 
and sensitization to climate change and enhances the probability of adopting 
climate change adaptation and mitigation measures. Research has consistently 
demonstrated (Deressa and Hassan 2009) that the probability of adopting a 
technology increases with the level of education. However, the education and 
literacy differential between rural and urban areas will need to be taken into 
account in program design.

A large proportion of Uganda’s population still derives a living from the  
primary sector, including agriculture, hunting, mining, and quarrying.  
Primary-sector employment was 72 percent in 2005/2006 but dropped by 
6 percentage points, to 66 percent, in 2009/2010.

Figure 12.4 shows two noneconomic correlates of poverty: life expec-
tancy and under-five mortality. According to the 2002 census, life expectancy 
in Uganda remains low, at 50.4 years (UBOS 2009), reflecting various diseases 
and inadequate medical services, but it has been rising since the late 1990s as the 
impact of HIV/AIDS has lessened. Malaria remains the most prevalent fatal ill-
ness (UBOS 2010). A high disease burden constrains a household’s ability to 
respond to the impacts of climate change by adaptation or mitigation. The dis-
ease burden and associated costs in terms of time and money thus compound the 
country’s vulnerability and undermine its response to climate change.

FIGURE 12.4  well-being indicators in uganda, 1960–2008
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Figure 12.5 shows the proportion of the population living on less than 
$2 per day. According to the Uganda Bureau of Statistics and the International 
Livestock Research Institute (UBOS and ILRI 2003–2004), the national 
poverty line in Uganda is Ush16,443 per month per adult equivalent (using 
1989 prices). According to UBOS (2010), the poverty rate in Uganda is still 
high, at 24.5 percent, though it is down from 31 percent (as reported in the 
2005/2006 UNHS). The climate-change consequences of extensive poverty 
are adverse, because households dependent on agriculture and constrained by 
poverty will have limited options for climate change adaptation, resilience, and 
mitigation. The incidence of poverty remains highest in northern Uganda and 
lowest in central Uganda. 

Review of Land Use, Potential, and Limitations

Land Use Overview

As shown in Figure 12.6, the levels of broad-leaved evergreen and broad-
leaved deciduous and closed tree cover are fairly low in Uganda. The dominant 
natural vegetation types appear to be open deciduous tree cover and a mosaic 
of trees and other natural vegetation. The figure also shows dominant patches 

FIGURE 12.5  poverty in uganda, circa 2005 (percentage of population below us$2 
per day)
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FIGURE 12.6  land cover and land use in uganda, 2000
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of cultivated and cropland across the country. This scenario is consistent with 
the national biomass studies (Republic of Uganda, MWLE 2006), which 
show that the volume of total biomass declined by 20 percent, from 299.1 mil-
lion tons in 2000 to 239.1 million tons in 2005. The same study shows that 
the amount of tropical high forest declined even faster, by 64 percent, from 
44.2 million tons in 2000 to 15.8 million tons in 2005. The amount of wood-
land biomass is shown to have also declined by 31 percent over the same 
period. The scenario depicted is that of cultivated land or cropland continu-
ously replacing forests, woodland, bushes, and even wetlands.

Figure 12.7 shows maps of travel times to urban areas of various sizes, 
illustrating the potential cost of transporting agricultural products to poten-
tial markets. Physical infrastructure, including roads, is critical to agricultural 
modernization (Republic of Uganda, MAAIF and MFPED 2000). Roads 
are important—particularly rural feeder roads and the associated network of 
bridges, footpaths, and bicycle paths—because they link rural areas to wider 
markets for their products and give them access to production inputs. The 
potential benefits include opportunities for competition, incentives for new 
innovations, reduced transaction costs, increased efficiency, and improved 
quality of services. These translate into low costs of production, increased pro-
ductivity, higher farmgate prices, and increased profitability at the farm level. 
Travel time has been greatly reduced in much of Uganda, with the exception 
of such remote areas as the Karamoja sub region (the northeastern portion in 
Figure 12.7). Indeed, findings of the UNHS 2009/2010 (UBOS 2010) indi-
cate that overall, 80 percent of the communities surveyed had easy access to all-
season feeder roads. 

Figure 12.8 shows the locations of protected areas, including parks and for-
est reserves. These locations provide important protection for fragile environ-
ments, which may also be important for tourism. The rate of deforestation in 
Uganda is estimated at 1.8 percent per year, largely through the expansion of 
subsistence agriculture (Republic of Uganda 2010, citing NEMA 2009). This 
has increased pressure on protected areas and undermined national climate 
change mitigation efforts (Republic of Uganda, MWE 2007).

Agriculture

Maize, beans, cassava, and cooking bananas (plantains) are among the most 
widely grown crops in Uganda in terms of hectares as well as proportion of 
households cultivating the crops (Table 12.5) (UBOS 2006a). Cassava and 
sweet potatoes are grown mainly in the central region, maize in the east, sor-
ghum in the north, and finger millet, beans, and plantains in the west.
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FIGURE 12.7  travel time to urban areas of various sizes in uganda, circa 2000
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FIGURE 12.8  protected areas in uganda, 2009

Ia: Strict Nature Reserve

Ib: Wilderness Area

II: National Park

III: National Monument

IV: Habitat / Species Management Area

V: Protected Landscape / Seascape

VI: Managed Resource Protected Area

Not applicable

Not known

Sources: Protected areas are from the World Database on Protected Areas (UNEP and IUCN 2009). Water bodies are from the 
World Wildlife Fund’s Global Lakes and Wetlands Database (Lehner and Döll 2004).

TABLE 12.5  harvest area of leading agricultural commodities in uganda, 2006–2008 
(thousands of hectares)

rank Crop percent of total harvest area

Total 100.0 7,054

1 Plantains 23.8 1,678

2 Beans 12.4 872

3 Maize 11.9 842

4 Sweet potatoes 8.3 587

5 Millet 6.2 438

6 Cassava 5.4 383

7 Sorghum 4.5 314

8 Sesame seeds 4.0 281

9 Coffee 3.5 250

10 Groundnuts 3.4 236

Source: FAOSTAT (FAO 2010).
Note: All values are based on the three-year average for 2006–2008.
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The FAOSTAT data presented in Table 12.6 show that plantains consti-
tute the most widely consumed food commodity, followed by fermented bev-
erages, cassava, sweet potatoes, and maize, in that order. There are, however, 
important regional differences that are not captured in the FAO data. Figures 
12.9 and 12.10 map out the estimated yields and growing areas for plantains 
and bananas and maize, respectively.

The harvested area and yield for plantains are highest in the western and 
central regions of the country, partly due to favorable weather and consump-
tion preferences. Maize is more uniformly distributed across the country due 
to its ability to do well under diverse soil conditions, its marketability, and 
favorable consumption patterns. The maize yield is highest in the east, mod-
erate in the central and western regions, and lowest in the north. Maize cul-
tivation in the east benefits from hybrid varieties and increased fertilizer 
applications, both available from across the Kenyan border.

TABLE 12.6  Consumption of leading food commodities in uganda, 2003–2005 (thousands 
of metric tons)

rank Crop percent of total Food consumption

Total 100.0 18,355

1 Plantains 23.8 4,362

2 Fermented beverages 18.1 3,327

3 Cassava 15.0 2,757

4 Sweet potatoes 12.1 2,228

5 Maize 4.1 757

6 Bananas 2.8 522

7 Millet 2.5 454

8 Beans 2.3 414

9 Potatoes 2.1 389

10 Other vegetables 1.9 353

Source: FAOSTAT (FAO 2010). 
Note: All values are based on the three-year average for 2003–2005.
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FIGURE 12.9  yield (metric tons per hectare) and harvest area density (hectares) for rainfed 
plantains and bananas in uganda, 2000
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Source: SPAM (Spatial Production Allocation Model) (You and Wood 2006; You, Wood, and Wood-Sichra 2006, 2009).
Note: ha = hectare; MT/ha = metric tons per hectare.

FIGURE 12.10  yield (metric tons per hectare) and harvest area density (hectares) for 
rainfed maize in uganda, 2000
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Source: SPAM (Spatial Production Allocation Model) (You and Wood 2006; You, Wood, and Wood-Sichra 2006, 2009).
Note: ha = hectare; MT/ha = metric tons per hectare.
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FIGURE 12.11  population projections for uganda, 2010–2050
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Source: UNPOP (2009).

Scenarios for the Future

Economic and Demographic Indicators

population

Figure 12.11 shows population projections by the UN Population Division 
through 2050. Uganda’s population growth rate is the third highest in the 
world. It is higher than the average of 2.4 percent per year for Africa south of 
the Sahara, at 3.2 or possibly 3.4 percent (UNDP 2005). According to the 
high variant of the UN projections, Uganda’s population is expected to reach 
102.2 million in 2050, and this projection assumes that population growth 
will decline to 2.9 percent per year between 2040 and 2050. Even the low vari-
ant, with 80 million people, will likely present a major challenge.

The current rate of population growth has significant negative impacts on 
agricultural systems, the environment, labor markets, and the health and educa-
tional systems. Effective population policies will be critical to avoid straining the 
economy and to achieve further reductions in poverty. Two policies proposed 
to constrain Uganda’s population growth include education (especially targeted 
at females) and promoting employment outside the primary sector to reduce 
pressure on the environment (NEMA 2008). In Figure 12.11, all three scenar-
ios show a population close to or exceeding 100 million by 2050—and, judging 
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from the pattern of the past three decades, the high-variant scenario appears the 
most likely, with negative implications for resilience to climate change.

income

Figure 12.12 presents three overall scenarios for GDP per capita derived 
by combining three GDP scenarios with the three population scenarios of 
Figure 12.11 (based on UN population data). The optimistic scenario com-
bines high GDP with low population scenarios for all countries, the baseline 
scenario combines the medium GDP projection with the medium population 
scenario, and the pessimistic scenario combines the low GDP scenario with 
the high population scenario. (The agricultural modeling in the next section 
uses these scenarios as well.) 

Uganda’s GDP per capita has been rising since the mid-1980s (see 
Figure 12.3) and was estimated at $504 as of June 2009. GDP growth has been 
driven by an economic transformation promoting the service and manufactur-
ing sectors rather than primary-sector activities through a successful wave of 
economic policy reforms including liberalization and privatization. Uganda’s 
economy also benefited from the worldwide boom in the telecommunications 
industry. Most experts now agree that Uganda’s economy is running out of 
steam and will need a fresh wave of policy reforms. 

FIGURE 12.12  gross domestic product (gdp) per capita in uganda, future scenarios, 
2010–2050
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Sources: Computed from GDP data from the World Bank Economic Adaptation to Climate Change project (World Bank 2010), 
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Although Uganda’s per capita GDP has consistently increased in abso-
lute value, the growth rate recently dropped to 1.9 percent between 2008 and 
2009 from a high of 6.9 percent between 2007 and 2008 (see Table 12.3). 

Biophysical Analysis

Climate models

Figure 12.13 shows projected annual precipitation changes under the four 
downscaled climate models (general circulation models, or GCMs) we use in 
this chapter with the A1B scenario.1 The models seem quite diverse in their 
projections. The MIROC 3.2 model is the wettest model, predicting a median 
precipitation increase of 150 millimeters and a peak near 250 millimeters. 
The dry model is the CRNM-CM3 model, in which the southeastern quar-
ter of Uganda is projected to receive more than 100 millimeters per year less 
rainfall, while much of the rest of the country will see no significant change. 
CSIRO Mark 3 suggests that rainfall will decline in the southwest rather than 
the southeast.

Climate change models developed for Uganda (Figure 12.14), as well as pro-
jections by the Intergovernmental Panel on Climate Change (IPCC 2001), 
point to an increase in temperature of between 0.5° and 1.5°C by the year 2020. 
The projections used in this chapter for 2050 show diversity (see Figure 12.14). 
Both the CNRM-CM3 and the ECHAM 5 models suggest that most of the 
country will experience a rise in high temperatures in the warmest month of 
between 2° and 2.5°C. Yet the MIROC 3.2 model suggests that the increase will 
be only around 1°C on average, and the CSIRO model predicts temperatures 
only slightly warmer. Official vulnerability assessments for Uganda identified 
precipitation as the most important variable related to climate change (NEMA 
2006–2007).

The modeled climate changes are envisaged to have an impact on agricul-
ture, forestry, and fisheries, which together presently account for 14.6 percent 
of Uganda’s total GDP at constant 2002 prices (Republic of Uganda, MFPED 
2010). Coffee production, accounting for 23.4 percent of total export earn-
ings in 2008 (UBOS 2009), has been cited as the most vulnerable sector: the 

 1 CNRM-CM3 is National Meteorological Research Center–Climate Model 3. MIROC 3.2 is 
the Model for Interdisciplinary Research on Climate, developed at the University of Tokyo 
Center for Climate System Research. CSIRO Mark 3 is a climate model developed at the 
Australia Commonwealth Scientific and Industrial Research Organisation. ECHAM 5 is a fifth-
generation climate model developed at the Max Planck Institute for Meteorology in Hamburg. 
The A1B scenario is a greenhouse gas emissions scenario that assumes fast economic growth, a 
population that peaks midcentury, and the development of new and efficient technologies, along 
with a balanced use of energy sources.
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FIGURE 12.13  Changes in mean annual precipitation in uganda, 2000–2050, a1b scenario 
(millimeters)

CNRM-CM3 CSIRO Mark 3

ECHAM 5 MIROC 3.2 medium-resolution

< −400

−400 to −200

−200 to −100

−100 to −50

−50 to 50

50 to 100

100 to 200

200 to 400

> 400

Source: Authors’ calculations based on Jones, Thornton, and Heinke (2009).
Notes: A1B = greenhouse gas emissions scenario that assumes fast economic growth, a population that peaks midcentury, 
and the development of new and efficient technologies, along with a balanced use of energy sources; CNRM-CM3 = National 
Meteorological Research Center–Climate Model 3; CSIRO = climate model developed at the Australia Commonwealth Scien-
tific and Industrial Research Organisation; ECHAM 5 = fifth-generation climate model developed at the Max Planck Institute 
for Meteorology (Hamburg); GCM = general circulation model; MIROC = Model for Interdisciplinary Research on Climate, 
developed by the University of Tokyo Center for Climate System Research.
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FIGURE 12.14  Changes in monthly mean maximum daily temperature in uganda for the 
warmest month, 2000–2050, a1b scenario (°C)

CNRM-CM3 CSIRO Mark 3

ECHAM 5 MIROC 3.2 medium-resolution

< −1

−1 to −0.5

−0.5 to 0

0 to 0.5

0.5 to 1

1 to 1.5

1.5 to 2

2 to 2.5

2.5 to 3

3 to 3.5

> 3.5

Source: Authors’ calculations based on Jones, Thornton, and Heinke (2009).
Notes: A1B = greenhouse gas emissions scenario that assumes fast economic growth, a population that peaks midcentury, 
and the development of new and efficient technologies, along with a balanced use of energy sources; CNRM-CM3 = National 
Meteorological Research Center–Climate Model 3; CSIRO = climate model developed at the Australia Commonwealth Scien-
tific and Industrial Research Organisation; ECHAM 5 = fifth-generation climate model developed at the Max Planck Institute 
for Meteorology (Hamburg); GCM = general circulation model; MIROC = Model for Interdisciplinary Research on Climate, 
developed by the University of Tokyo Center for Climate System Research.
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most pessimistic projections show Uganda’s coffee production entirely wiped 
out in less than 100 years (Republic of Uganda, NPA 2010). The potential cli-
mate changes are also envisaged to have an impact on the lifespan and durabil-
ity of infrastructure, including roads and the energy sector, especially because 
the largest portion of Uganda’s clean energy requirements are met by hydro-
electricity (Republic of Uganda, NPA 2010). Climate change may have nega-
tive effects on livelihood systems, leading to a decline in water rights, increased 
insecurity, rising unemployment, and increased spread of HIV/AIDS (NEMA 
2006–2007). In 2007, with support from the Global Environmental Fund, 
Uganda launched a National Adaptation Programme of Action whose provi-
sions have yet to be implemented.

According to the National Environment Management Authority (NEMA 
2008), the average long-term annual rainfall (over the past decade) for Uganda 
has been about 1,318 millimeters; the main concern is the seasonal distribution 
of rain as well as the type of rain. The onset and cessation of rains are increas-
ingly erratic, and the sporadic rainfall is heavier and more violent. According to 
Oxfam (2008), minimum temperatures have been rising faster than maximum 
temperatures; temperatures rose from about 1960 to 1982, then declined before 
rising again since the 1990s. The trend has been steadily upward, to an increase 
of about 1°C (Oxfam 2008). These observations conform to the mapped results 
from MIROC 3.2, which show increased amounts of rainfall and a moderate 
temperature increase as the most likely scenario by 2050.

Crop models

Comparing future yield results to current or baseline yield results, both from 
the DSSAT software, produced the results for rainfed maize mapped in 
Figure 12.15. The comparison is between the crop yields for 2050 with climate 
change and the yields with an unchanged 2000 climate. In the figure we see 
that the climate models diverge in their predictions. This is not entirely sur-
prising given how precipitation and temperature predictions diverged among 
the models. We see that in the MIROC 3.2 model the maize yield will gen-
erally rise, and in many places that rise will be greater than 25 percent. Given 
that the MIROC 3.2 model shows very modest temperature increases and sig-
nificant rainfall increases, this makes sense. Both the CSIRO Mark 3 and the 
ECHAM 5 models predict mostly yield reductions from climate change. It is 
much more difficult to generalize from these results, because even in locations 
where annual rainfall is to increase, we can see yield reductions. One way to 
understand this is that although the figures show annual rainfall changes and 
temperature changes for the warmest month, the crop models respond to the 
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FIGURE 12.15  yield change under climate change: rainfed maize in uganda, 2000–2050, 
a1b scenario

CNRM-CM3 CSIRO Mark 3

ECHAM 5 MIROC 3.2 medium-resolution

Baseline area lost
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Yield loss 5−25% of baseline

Yield change within 5% of baseline

Yield gain 5−25% of baseline

Yield gain > 25% of baseline

New area gained

Source: Authors’ calculations.
Notes: A1B = greenhouse gas emissions scenario that assumes fast economic growth, a population that peaks midcentury, 
and the development of new and efficient technologies, along with a balanced use of energy sources; CNRM-CM3 = National 
Meteorological Research Center–Climate Model 3; CSIRO = climate model developed at the Australia Commonwealth Scien-
tific and Industrial Research Organisation; ECHAM 5 = fifth-generation climate model developed at the Max Planck Institute 
for Meteorology (Hamburg); GCM = general circulation model; MIROC = Model for Interdisciplinary Research on Climate, 
developed by the University of Tokyo Center for Climate System Research.
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rainfall and temperature of the months during which a crop is growing. As an 
example, annual rainfall can be reduced, but the rainfall during the growing 
season might increase. 

The crop mode results for the CNRM-CM3 GCM predict severe losses 
in the east, to the extent that not only do some of the losses exceed 25 per-
cent but also area is lost for maize because the climate is expected to become 
too inhospitable. Checking previous figures, we note that these areas are 
predicted to have both a large temperature increase and a large precipita-
tion decrease.

Vulnerability

Figure 12.16 shows the impact of future GDP and population scenarios on 
the number of malnourished children under age five in Uganda. The figure 
shows the number of malnourished children under age five increasing initially 
but beginning to decline between about 2025 and 2040—in other words, 
getting worse before it gets better. At least in the optimistic and baseline 

FIGURE 12.16  number of malnourished children under five years of age in uganda in 
multiple income and climate scenarios, 2010–2050
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Source: Based on analysis conducted for Nelson et al. (2010).
Note: The box and whiskers plot for each socioeconomic scenario shows the range of effects from the four future climate 
scenarios.
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scenarios, the number of malnourished children will be lower in 2050 than in 
2010. With such high population rates, the increasing numbers of malnour-
ished children through the years will result in declining malnutrition rates. 
Figure 12.17 shows the share of children who have been and will be malnour-
ished from 2010 to 2050. 

Figure 12.18 shows the kilocalories per capita available, showing a gener-
ally unchanged per capita calorie intake in the pessimistic scenario but greatly 
improving availability in the baseline scenario and especially in the optimis-
tic scenario. Generally speaking, Uganda is food self-sufficient and a net food 
exporter, although localized hunger may exist in some remote areas of the 
country due to security problems, poor road networks, and natural disasters. 
The main nutrition concern relates not to calorie availability but rather to 
“hidden hunger,” driven by micronutrient deficiency.

Agricultural Outcomes

Figures 12.19 and 12.20 show simulation results from IMPACT associated 
with key agricultural crops in Uganda. Each featured crop has five graphs for 
production, yield, area harvested, net exports, and world price.

FIGURE 12.17  share of malnourished children under five years of age in uganda in 
multiple income and climate scenarios, 2010–2050
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Note: The box and whiskers plot for each socioeconomic scenario shows the range of effects from the four future climate 
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FIGURE 12.18  Kilocalories per capita in uganda in multiple income and climate scenarios, 
2010–2050
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Source: Based on analysis conducted for Nelson et al. (2010).
Note: The box and whiskers plot for each socioeconomic scenario shows the range of effects from the four future climate 
scenarios.

Figure 12.19 shows yields of maize tripling by 2050, though the area cul-
tivated is projected not to change very much. Net maize exports are projected 
to grow, with production staying ahead of the consumption demands of a rap-
idly growing population. The world price of maize is shown to double during 
that period.

The yield of cassava in Uganda, as depicted in Figure 12.20, is projected to 
increase by around 80 percent between 2010 and 2050. But with a projected 
decline in area of around 15 percent, production will expand by only 40 per-
cent. The increase in production will be too little to keep pace with domestic 
demand, and imports of cassava are projected to rise.

Uganda has recently been selected by the World Bank as the center of 
excellence in cassava production, and this will spur technology development, 
dissemination, and adoption, further contributing to yield increases for cas-
sava. Furthermore, as cassava is known to do well in various environments, 
tolerating drought and high levels of rainfall, its production might be least 
affected by climate change. 

In practice, it is doubtful that Uganda will import substantial amounts of 
cassava and other roots and tubers owing to the perishability and bulkiness of 
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these commodities and the current low levels of processing (value addition) 
technology. A report of an informal cross-border trade survey (UBOS 2006b) 
reports the following numbers: cassava imports worth $388,067, or 2.1 per-
cent of the total informal imports; sweet potato imports worth $212,822, or 
1.1 percent of total informal imports; and potato imports worth $76,066, 
or 0.4 percent of all informal imports. World prices are likely to remain 
unchanged over time, and Uganda’s production will not affect world root and 
tuber prices.

FIGURE 12.19  impact of changes in gdp and population on maize in uganda, 2010–2050
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Conclusions and Policy Recommendations
Recent data show that the population of Uganda continues to grow at a high 
rate, remains predominantly rural, and is still dependent on agriculture as its 
main livelihood source. Although per capita GDP steadily increased over the 
past decade, the rate has slowed, possibly due to drought and the global eco-
nomic crisis. 

Uganda’s universal primary and secondary education policies have 
increased school enrollment and literacy rates. This trend augurs well for the 

FIGURE 12.20  impact of changes in gdp and population on cassava in uganda, 
2010–2050
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population’s capacity to adapt to and mitigate the impacts of climate change. 
Life expectancy remains low, reflecting a high disease burden and inadequate 
sanitation and medical services, factors that would compound Uganda’s vul-
nerability to climate change and constrain its response.

The poverty rate has continued to decline in the face of such challenges as 
the recent international financial crisis, slower economic growth, and a per-
sistently high rate of population growth. However, poverty remains higher in 
the rural areas and the northern region, implying that these areas have fewer 
resources to deal with any adverse impacts of climate change.

Physical infrastructure, critical for agriculture modernization and resilience 
to climate change, is largely adequate. Except for a few remote areas, most 
Ugandan communities have easy access to feeder roads, although access to tar-
mac roads is still limited.

Although regional differences exist, plantains, beans, and cassava remain 
the most widely grown and consumed commodities. Overreliance on this 
commodity basket may be compounding the country’s vulnerability to climate 
change through the avenue of crop disease. The traditional crops are increas-
ingly under pressure from banana bacterial wilt and the African cassava mosaic 
virus (Republic of Uganda, MWE 2007; Kangire et al. 2011).

Uganda has a fairly large and fast-growing population—currently adding 
about 1.2 million persons per year—that creates challenges for agricultural 
systems, the environment, employment, markets, and health and limits the 
country’s resilience to climate change. Population projections to 2050 imply 
that there will be increased population pressure on the environment.

The climate change scenarios used in this chapter are highly diverse in their 
projections for rainfall and temperature rise. Other studies suggest that rainfall 
will be more erratic and violent, further disrupting the predominantly rainfed 
agricultural production system, with coffee predicted to be the most affected. 
The predicted future climate will also affect the productive infrastructure and 
will exacerbate the constraints on the other livelihood systems of the major-
ity of Ugandans (Republic of Uganda, Department of Disaster Preparedness et 
al. 2007). 

Despite the likely challenges of climate change, too little has been done so 
far to reduce the potential impacts on food security and increase the resilience 
of poor rural communities and households. Policies have been made, but few 
actions have been taken.

The research community is striving to generate the information needed to 
increase community awareness and to guide policy formulation designed to 
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enhance the resilience of those most vulnerable to climate change and to miti-
gate its impacts. The likely agricultural scenarios for climate change in Uganda 
show production increases for the majority of foodcrops due to acreage expan-
sion for some and technological advancement for others. Disease pressure 
will increase for the major staples (MWE 2007). Maize exports and cassava 
imports are predicted to rise; the export picture is less clear for other commod-
ities. The livelihood and food security implications are still unclear, underscor-
ing the need for regular analyses to document the emerging trends.
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