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L esotho is located on the plateau of southern Africa, with altitudes ranging 
from about 1,400 meters to more than 3,480 meters above sea level. This 
position exposes the country to the influences of both the Indian and the 

Atlantic Oceans, with wide differences in temperature. Annual precipitation 
is highly variable both temporally and spatially, ranging from 500 millimeters 
to 760 millimeters. Temperatures are highly variable on diurnal, monthly, and 
annual time scales, generally ranging between –10° and 30°C. High winds of 
up to 20 meters per second can sometimes be reached during summer thunder-
storms. The variations in topography and the microclimatological influences 
shape the ecological zones of the country: the lowlands, the foothills, the high-
lands, and the Senqu River Valley.

Many Basotho (Lesotho’s majority ethnic group) pursue rainfed agricul-
ture and are thus highly vulnerable to climate change and variability (Turner et 
al. 2001; LVAC 2008). The agricultural sector accounts for about 10 percent 
of the country’s gross domestic product (GDP) (Lesotho, Bureau of Statistics 
2007b). It is the primary source of income—as well as an important supple-
mentary source of income—for more than half of the population (Lesotho, 
Bureau of Statistics 2007b; LVAC 2008). 

The agricultural sector is subject to multiple shocks and stresses that 
increase household vulnerability (LVAC 2008). Climate change is one of the 
pervasive stresses that rural communities have to cope with (LVAC 2002, 
2008). The situation is worsened by declining employment opportunities and 
rising staple food prices that adversely affect household resilience to the shocks 
brought by climate change (LVAC 2002). 

In this chapter we examine the vulnerability of agriculture to climate 
change in Lesotho and suggest a range of potential options for supporting 
adaptation efforts. Underlying this general purpose are three key questions:
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• What is known about Lesotho’s agricultural vulnerability to climate  
change?

• Where are the knowledge gaps with respect to the challenges that adapta-
tion to climate change poses for agriculture in Lesotho?

• What needs to be done to improve agricultural adaptation to climate 
change in Lesotho?

The answers to these questions are intended to help policymakers and 
researchers better understand and anticipate the likely impacts of climate 
change on agriculture and on vulnerable households in Lesotho and to iden-
tify adaptation measures for addressing the challenges of climate change 
and variability. 

The Threat of Climate Change
A number of studies (Lesotho, Ministry of Natural Resources 2000, 2007; 
LVAC 2008; Matarira 2008) show that that Lesotho is already undergoing 
changes in climate. The National Report on Climate Change (Lesotho, Ministry 
of Natural Resources 2000) noted that the country is experiencing erratic 
weather patterns. Lesotho’s National Adaptation Programme of Action (NAPA) 
on Climate Change (Lesotho, Ministry of Natural Resources 2007) and the 
Lesotho Food Security and Vulnerability Monitoring Report (LVAC 2008) simi-
larly observed the widespread negative impacts of climate change on agriculture 
and other livelihoods. Matarira (2008) also noted that temperatures are on a ris-
ing trend, while rainfall is on a declining trend, concluding that these trends have 
implications for the agriculture and water supply of rural communities. Most of 
these assessments anticipate increased warming accompanied by drier conditions 
across Lesotho.

The effects of climate change on human health are both direct and in-
direct. People are exposed directly to changing weather patterns and frequent 
extreme events; fatalities are associated with severe weather such as snowfalls 
and droughts, as well as with worsened child undernutrition and both water-
borne and vector-borne diseases (Lesotho, Ministry of Natural Resources 
2000). Indirectly, climate change affects the quality of water, air, and food, 
causing changes in the ecosystem, agriculture, industry, human settlements, 
and the economy (Khanna 2010). Finally, where poor transport conditions 
make rural areas difficult to access, food prices—already high—are especially 
sensitive to climate change and variability.
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Country Profile
Lesotho is a landlocked, mountainous country surrounded by the Republic 
of South Africa and covering 30,355 square kilometers Only 13 percent of its 
land area is deemed suitable for crop production (Mochebelele et al. 1992); 
the rest consists predominantly of rocky mountains and foothills. The low-
est altitude is 1,400 meters above sea level, with the highest peak rising to 
3,482 meters (Chakela 1999).

Agroecologically, the country is divided into four zones: the lowlands 
(17 percent), the foothills (15 percent), the Senqu River Valley (9 percent), and 
the mountains (59 percent). The lowlands, in the western region of the country, 
are between 1,400 meters and 1,800 meters above sea level. The lowlands are 
bordered on the east by the foothills zone, which lies between 1,800 meters and 
2,200 meters above sea level. The Senqu River Valley stretches into the south-
eastern mountainous region of the country. The mountain zone, known as the 
Maluti, ranges from 2,200 meters to 3,484 meters above sea level. The country’s 
climate is extremely variable; temperatures range from –10°C in winter to 30°C 
in summer in the lowlands (Chakela 1999). Winters are cold and dry, becoming 
extremely cold in the highlands, where the mountains are usually snow covered 
during June, July, and August. Normal annual rainfall averages 750 millimeters 
but varies considerably among different regions of the country. The highlands 
(average annual rainfall 760 millimeters) receive most of the rain. The rainy 
season runs mainly from October to March. 

Economic activities are largely confined to the lowlands, the foothills, 
and the Senqu River Valley; the mountain region is suitable only for grazing 
and, in recent years, for water and hydropower development (LVAC 2008). 
The mountains are endowed with the bulk of the natural resources, including 
abundant water resources, critical biodiversity, and gemstones. However, there 
has been environmental degradation over the years, attributed to overexploita-
tion, especially by grazing. 

Review of Current Trends

Economic and Demographic Indicators 

population 

The population of Lesotho, estimated at 1.96 million in 2009, has a declin-
ing annual growth rate (WHO 2009). Table 4.1 shows the growth rates from 
1960 to 2008. The rate of growth increased from 1.9 percent in 1960–1969 to 
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2.2 percent in 1970–1979, remained stable from 1980 to 1989, then declined 
to 1.6 percent in 1990–1999 and 0.82 percent in 2000–2008. 

The decline in population growth rates has been attributed to a combina-
tion of factors: the over- and underenumeration of the population in 1986 and 
1996, respectively (Lesotho, Ministry of Development Planning 2002); 
declining fertility rates; increased mortality rates attributed to the HIV/
AIDS pandemic; and emigration over the past decade (Lesotho, Bureau of 
Statistics 2007b). 

The fertility rate declined significantly over the past three decades of 
the 20th century—from a high of 5.4 children per woman in the mid-1970s 
and 5.3 in the mid-1980s, to 4.1 in the mid-1990s, 4.2 in 2001, and 3.5 in 
2004 (Lesotho, Ministry of Health and Social Welfare 2005; Lesotho, 
Bureau of Statistics 2007b). The decline in fertility has been attributed to 
a rise in contraception rates (from 23 percent in 1990 to 36.1 percent in 
2000), as well as the significant increase in school enrolment due to free 
primary education (Lesotho, Bureau of Statistics 2010)—delaying marriage 
for most of the girls attending school (Lesotho, Bureau of Statistics, and 
UNDP 2006).

Figure 4.1 shows trends in Lesotho’s total population and rural population 
(left axis), as well as the share of the population that is urban (right axis). The 
percentage of the population that is urban has risen steadily—from 3.4 per-
cent in 1960 to over 25 percent in 2008 (World Bank 2009). The increase in 
the urban population can be attributed to the lack of opportunities in rural 
areas compared to the perceived economic opportunities in urban areas. Rural-
to-urban migration has been increasing due to declining agriculture (attrib-
uted to poor soils, changing climatic conditions, and unimproved farming 
techniques), along with declining remittances from migrant laborers in South 

TABLE 4.1 population growth rates in Lesotho, 1960–2008 (percent)

Decade total growth rate rural growth rate Urban growth rate

1960–1969 1.9 1.4 11.4

1970–1979 2.2 1.9 5.3

1980–1989 2.2 2.0 4.0

1990–1999 1.6 0.9 5.3

2000–2008 0.8 –0.1 3.8

Source: Authors’ calculations, based on World Development Indicators (World Bank 2009).
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Africa as the mines cut back on production (Chakela 1999; LVAC 2005; 
Molapo 2005; Owusu-Ampomah, Naysmith, and Rubincam 2009).

Internal migration from the mountainous eastern region to the northern 
and western regions of the country also contributes to high population densi-
ties (50–2,000 persons per square kilometer) in the lowland and foothill zones 
(Figure 4.2). 

Income 

Figure 4.3 shows trends in GDP per capita and the proportion of GDP from 
agriculture from 1960 to 2008. GDP growth has averaged 3.4 percent in the 
past decade (Lesotho, Bureau of Statistics, and UNDP 2006) and generally 
continues to increase. 

The launch in 1987–1988 of the Lesotho Highlands Water Project 
(LHWP)—designed to exploit the Senqu River system by exporting water to 
South Africa and providing hydroelectricity to the domestic market—marked 
a major economic transition for the country. Construction of the LHWP 
stimulated economic growth, generating 9,000 jobs in Phase 1 as well as 1 mil-
lion US dollars per month at the current exchange rate in royalty payments 
(Lesotho, Bureau of Statistics, and UNDP 2006). 

FIGURE 4.1  population trends in Lesotho: total population, rural population, and percent 
urban, 1960–2008
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Source: World Development Indicators (World Bank 2009).
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The Government of Lesotho draws the majority of its revenue from 
customs duties, as well as from taxes on the textile and apparel industries, 
which accounted for 45 percent of the country’s GDP in 2007. The GDP in 
2006 was $1.4 billion, or $2,879 per capita (Owusu-Ampomah, Naysmith, 
and Rubincam 2009). 

However, despite Lesotho’s impressive growth in GDP per capita, the 
majority of the population has seen little economic gain because most of 
the companies are foreign owned. The majority of the population remains 
largely dependent on subsistence agriculture (LVAC 2008). Recent droughts 
have decreased overall agricultural output, testing households’ coping mech-
anisms and exacerbating food insecurity (FAO 2006; Owusu-Ampomah, 
Naysmith, and Rubincam 2009).

The contribution of agriculture to GDP has been declining steadily (see 
Figure 4.3), from more than 50 percent in 1960s to 25 percent in 1980 and 
then to 17 percent by 2005, and it is currently less than 10 percent (Owusu-
Ampomah, Naysmith, and Rubincam 2009). The sector nevertheless has a 
strong impact on the growth and development of the economy, especially by 
providing livelihoods for the majority of the population. 

The declining contribution of agriculture has been attributed to sev-
eral factors: low levels of fertilizer application; low and erratic rainfall; hail, 
frost, and soil erosion; and inadequate strategies to adapt to climate stresses 
(Chakela 1999; LVAC 2005; Molapo 2005).

FIGURE 4.2  population distribution in Lesotho, 2000 (persons per square kilometer)
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Vulnerability to Climate Change 

In Lesotho, vulnerability to climate change is based on the exposure and sen-
sitivity of eight sectors assessed by the National Climate Change Study Team 
and the National Adaptation Programme of Action (NAPA). The eight sec-
tors deemed vulnerable to climate change are water, agriculture, rangelands, 
forestry, soils, health, biodiversity, and Basotho culture. The NAPA report 
(Lesotho, Ministry of Natural Resources 2007) cites exposure and sensitivity 
of the geographic space as an indicator of vulnerability. The report delineates 
three climate change vulnerability zones:

• Zone I—the southern lowlands and the Senqu River Valley. 

• Zone II—the mountains.

• Zone III—the (western) lowlands and foothills.

Zone I is regarded as the most vulnerable area in the country, followed by 
Zone II. Zone I is inhabited mainly by subsistence farmers and small livestock 
farmers. Zone II is mountainous terrain with minimal land for cultivation. 
Zone III is especially prone to drought.

FIGURE 4.3  per capita GDp in Lesotho (constant 2000 US$) and share of GDp from 
agriculture (percent), 1960–2008
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health

According to the 2004 Lesotho Demographic and Health Survey, 20 percent of 
children under age five were underweight, 38.2 percent chronically malnour-
ished, and 4.3 percent acutely malnourished (Lesotho, Ministry of Health and 
Social Welfare 2005). Chronic malnutrition overall was a shocking 42 per-
cent in the 2007 National Nutrition Survey (Lesotho, FNCO 2009), a major 
health challenge. 

At 42.6 years, life expectancy in Lesotho is among the lowest in the world 
(Owusu-Ampomah, Naysmith, and Rubincam 2009). Figure 4.4 shows an 
increase in life expectancy from 1960 through 1990 and a sharp decline there-
after. Similarly, the mortality rate for children under age five shows a gradual 
decline from 1960 to 1975 and a sharp decline to 1990, followed by a slight 
increase through 2000 and a steady decline thereafter. 

The major factors accounting for improvements in well-being in the 
1970s and 1980s were improving food security, health services, and nutrition 
and hygiene practices. These advances were particularly important in lower-
ing infant mortality; reductions in under-five mortality, in turn, contributed 
largely to the increased life expectancy. Declining well-being after 1990 was 
driven by several factors: increasing poverty, food insecurity, and malnutrition, 
along with the HIV/AIDS pandemic (Lesotho, Bureau of Statistics 2001; 
WHO 2009). 

FIGURE 4.4  Well-being indicators in Lesotho, 1960–2008
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education and Labor

Lesotho’s achievements in raising its education and literacy standards have 
been remarkable (Table 4.2). The adult literacy rate is comparatively high 
compared to the rest of Africa south of the Sahara, at 82.2 percent; primary 
and secondary enrollment and school attendance have been increasing due to 
free primary education (WHO 2009). 

The education completion rates, however, are much lower than the enroll-
ment rates. Although a high percentage of children in Lesotho start primary 
education, as of 2005, only 62 percent of those starting complete all 7 years 
(World Bank 2009). Children from low-income households are more likely to 
drop out of school (Sechaba Consultants 2000; LVAC 2003). Poverty forces 
many rural households to withdraw their children from school to eke out a 
daily subsistence as part of the households’ coping mechanism (LVAC 2003).

The unemployment rate is high, probably even exceeding the official rate 
of 40–45 percent. Sechaba Consultants (2000) estimated unemployment at 
50.8 percent for 1999; NAPA (Lesotho, Ministry of Natural Resources 2007) 
estimates it at 60 percent. The decline in migrant labor due to retrenchments 
in the South African mining and textile industries, along with declines in local 
agriculture, has resulted in many workers losing their jobs.

poverty

The poverty level in Lesotho remains high, in spite of strong GDP growth in 
recent years. Poverty is countrywide, with 62 percent of the population living 
on less than $2 per day (Wood et al. 2010). Lesotho’s NAPA report (Lesotho, 
Ministry of Natural Resources 2007) states that more than 85 percent of the 
population is exposed to the risks of climate change and is more vulnerable 
because of crippling poverty. The 2002/03 and 1994/95 Household Budget 
Survey (Lesotho, Bureau of Statistics 2007a) classified 66.6 percent of the 

TABLE 4.2 education and labor statistics for Lesotho, 1980s, 1990s, and 2000s

Indicator Year percent

Primary school enrollment (percent gross, three-year average) 2006 114.4

Secondary school enrollment (percent gross, three-year average) 2006 37.0

Adult literacy rate 2001 82.2

Percent employed in agriculture 1999 72.3

Percent with vulnerable employment (own farm or day labor) 1987 38.2

Under-five malnutrition (weight for age) 2005 16.6

Source: World Development Indicators (World Bank 2009).
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population as poor and 36.4 percent as very poor, living on less than $1 per 
day. Poverty is worst in rural areas where farming is dependent on rainfall. 

Land Use Overview

Lesotho is generally considered a grassland biome with limited forest cover 
(Low and Rebello 1996). The country has extensive areas of shrub cover 
(Figure 4.5); less than 1 percent of the country’s total area is forest and wood-
land. The grassland appears to be deteriorating, however, at an alarming rate 
due to unsustainable range management practices and frequent droughts 
(Marake et al. 1998; LVAC 2008). The cultivable land is largely confined to 
the lowlands and the foothills on the western border and to the Senqu River 
Valley in the south.

The Maluti alpine region, a unique habitat, hosts approximately 1,375 spe-
cies of plants, 250 species of birds, 50 species of mammals, and 30 species of 
amphibians and reptiles (Marake et al. 1998). The entire afro-alpine area, 
however, is currently under heavy grazing pressure from domestic livestock. 
This is particularly evident in bogs, which are rapidly losing their hydrologic 
function due overgrazing and trampling during summer months (Marake et al. 
1998). The Maluti mountain range covers 35,000 square kilometers, of which 
60 percent is in Lesotho.

Figure 4.6 shows the land classified by the International Union for 
Conservation of Nature as protected areas in Lesotho. Two areas—the 
Sehlabathebe Wildlife Sanctuary and National Park and the Masitise Nature 
Reserve—are protected primarily for ecosystem preservation and recreation. 
These two areas cover approximately 6,495 hectares.

The availability of and access to transport infrastructure influence access to 
markets and vulnerability to lack of food availability (Paavola 2003). Lesotho’s 
total road network of 5,000 kilometers heavily favors the lowlands, leaving 
the rural mountain districts highly inaccessible; the local food supply and 
prices are influenced by the accessibility of the markets (Lesotho, Ministry of 
Development Planning 2002). Although arterial roads connect all districts, 
there are relatively few rural roads connecting villages and towns in the moun-
tain districts. These districts comprise 75 percent of the country’s total area 
and are home to about a quarter of the population. The only railway line in 
Maseru extends for only 2.6 kilometers and links Lesotho with South Africa. 

Travel time to the largest market, Maseru—the only city of more than 
500,000 in Lesotho—is more than 5 hours for remote areas, especially those 
in the mountain zone, which are poorly connected to the transport network 
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FIGURE 4.5  Land cover and land use in Lesotho, 2000
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(Figure 4.7). Poor households, unable to access large markets, are forced to pay 
high prices for food in the markets closest to them. 

Based on the NAPA, supplemented by socioeconomic and biophysical 
indicators, the following land use sectors are viewed as directly and indirectly 
vulnerable to climate change.

Water Resources

Lesotho is one of the richest countries in water resources in southern Africa. 
The vast water resource potential of Lesotho has considerable importance to 
the economic development of the country. Owing to its abundant and sur-
plus water, Lesotho exports water to its neighbor, South Africa, through the 
LHWP (Mwangi 2010). This binational project of Lesotho and South Africa 
is aimed at harnessing the water resources of the highlands of Lesotho for 
the reciprocal benefit of both countries. It is one of the largest water transfer 
schemes in the world, and the relevant treaty was signed on October 24, 1986, 
by both governments. The project consists of four phases. On completion in 
2020, five dams, water transfer works, and 200 kilometers of tunnels will have 
been constructed between the two countries. More than 2 billion cubic meters 
of water per annum will be transferred from Lesotho to South Africa. The 
project already earns Lesotho substantial revenues in terms of royalties from 
water deliveries; for example, between 1996 and 2004 the country earned 
$225 million.

FIGURE 4.6  protected areas in Lesotho, 2009
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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).
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FIGURE 4.7  travel time to urban areas of various sizes in Lesotho, circa 2000
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Water stress and water scarcity may, however, worsen in the future. 
Unreliable seasonal flows pose serious risks to water supplies in the coun-
try (Lesotho, Ministry of Natural Resources 2000). The National Report on 
Climate Change warns of severe impacts of climate change:

Lower runoff could translate itself into an ecological disaster, and lead 
to the closure of many water-based economic and social activities. Dry 
conditions for most of the year and the resultant lower sub-surface flow 
would lead to dry springs and wells, lower water tables and higher bore-
hole costs, reduced yields of many water sources, and severe water stress, 
particularly for the rural population who mainly depend on ground 
water. [Lesotho, Ministry of Natural Resources 2000, ix]

Agriculture Overview
Agriculture is a key economic sector and a major source of employment in 
Lesotho: 60–70 percent of the country’s labor force obtains supplemental 
income from agriculture. The sector is characterized by low and declining pro-
duction due to a number of factors, including climate change and variability.

Crop Production and Consumption

Table 4.3 shows that the total land under cultivation between 2006 and 
2008 was 271,000 hectares. The principal crops are maize, sorghum, and 
wheat. From 2006 to 2008, these three crops accounted for an average of 
84.7 percent of the cultivated area: maize at 61.7 percent, sorghum at 13.6 per-
cent, and wheat at 9.4 percent. 

The share of area sown with cereals has declined steadily, from 
450,000 hectares in 1960 to 300,500 hectares in 1996 (Lesotho, Ministry of 
Natural Resources 2000) and from over 200,000 hectares in 2004/2005 to 
just over 150,000 hectares in 2006/2007 (Owusu-Ampomah, Naysmith, and 
Rubincam 2009). The decline in area under cultivation can be attributed to 
several factors, among them erratic rainfall and the nonavailability of inputs 
such as fertilizers (Owusu-Ampomah, Naysmith, and Rubincam 2009). 

Maize is the staple foodcrop, contributing 44.4 percent to the daily diet, 
followed by wheat and potatoes (Table 4.4). Legumes, particularly beans and 
peas, are widely grown in Lesotho, both for subsistence consumption and as 
cash crops. These provide major sources of protein in the local diet. Other sig-
nificant crops include potatoes and vegetables. 
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TABLE 4.3  harvest area of leading agricultural commodities in Lesotho, 2006–2008 
(thousands of hectares)

rank Crop percent of total harvest area

Total 100.0 271

1 Maize 61.7 167

2 Sorghum 13.6 37

3 Wheat 9.4 26

4 Beans 8.6 23

5 Potatoes 2.1 6

6 Peas 1.4 4

7 Other fresh vegetables 1.4 4

8 Other fresh fruits 1.4 4

9 Barley 0.3 1

10 Oats 0.0 0

Source: FAOSTAT (FAO 2010). 
Note: All values are based on the three-year average for 2006–2008.

TABLE 4.4  Consumption of leading food commodities in Lesotho, 2003–2005 (thousands 
of metric tons)

rank Crop percent of total Food consumption

Total 100.0 705

1 Maize 44.4 313

2 Wheat 13.2 93

3 Potatoes 12.5 88

4 Sugar 4.1 29

5 Other vegetables 3.5 25

6 Beer 3.3 23

7 Sorghum 2.8 20

8 Fermented beverages 2.5 17

9 Other fruits 2.0 14

10 Oats 1.4 10

Source: FAOSTAT (FAO 2010). 
Note: All values are based on the three-year average for 2003–2005. 
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Adverse weather conditions in recent years have caused significant seasonal 
food insecurity in Lesotho. Because of declining productivity, loss of produc-
tive land through soil erosion, and unfavorable weather conditions, domestic 
food production covers just about 30 percent of the national food require-
ments (Mukeere and Dradri 2006). The Food and Agriculture Organization 
of the United Nations and the World Food Programme estimates cited by 
Mukeere and Dradri (2006) put the number of people vulnerable to food 
insecurity in the country at 549,000, constituting about 30 percent of the 
total population. 

Crop Yields

Yields per hectare are highly variable between ecological zones and also vary 
by crop type and the prevailing climatic conditions. Climatic hazards such as 
hail, frost, and drought, together with low fertilizer applications, soil erosion, 
and the use of low-yielding crop varieties, are the main causes of the poor crop 
yields (LVAC 2008). 

The estimated national average yield for sorghum is significantly higher 
than that of maize. This reversal of the normal pattern has occurred because 
sorghum is more drought resistant than maize. Winter wheat, which normally 
starts growing mid-April, makes use of the late rains. 

It has been stated that as much as 80 percent of the variability of agricul-
tural production in Lesotho is due to weather conditions, especially for rain-
fed production systems (Hyden 1996; LMS 1999). Late rainfall may reduce 
the area planted. For example, between 1990 and 1996 the total area under 
cultivation fluctuated between 136,500 and 300,500 hectares, down from 
450,000 hectares in 1960 (Lesotho, Ministry of Natural Resources 2000). 
In 2009, only 122,808 hectares had been planted with crops—a decrease 
of 18,778 hectares (13 percent) from the previous season (World Food 
Programme 2010). Late rains, early frosts, and erratic hailstorms affect not 
only the land area planted but also harvests (FAO 2006). 

Risks associated with climate change are higher in the southern lowlands, 
the Senqu River Valley, and the mountains compared to the other zones. The 
most vulnerable households in these zones are those with assets and liveli-
hoods sensitive to climatic risks and having weak adaptation capacity. 

Sharply rising staple food prices and declining employment opportunities 
adversely affect households’ resilience in coping with declining food availabil-
ity and access. Households’ response to these challenges have included coming 
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up with coping strategies such as beer brewing as alternative livelihood strate-
gies (LVAC 2002).

Rangeland and Livestock

Cattle, sheep, and goats are used as vital sources of cash to purchase food 
when agricultural production is low—when crops fail and wage income drops 
(LVAC 2002; Turner 2003). Livestock also play many sociocultural roles, serv-
ing as food at feasts and burial ceremonies and as bride wealth, sacrifices, and 
offerings (Rohde et al. 2006). The country’s rangelands are primarily used for 
livestock grazing.

Lesotho’s rangelands are in general in poor condition and are declining, 
with apparent erosion of the topsoil and abundant undesirable vegetation spe-
cies (Turner 2003). Annual soil loss from rangelands is estimated at 23.4 mil-
lion metric tons per year (Marake et al. 1998). 

Climate change is adding to the challenges posed by rangeland degrada-
tion and overstocking. The first National Report on Climate Change (Lesotho, 
Ministry of Natural Resources 2000) noted that due to reduced and delayed 
precipitation, the country would lose a lot of its nutritious climax grass species 
and gain a lot of hardy and less nutritious varieties, with serious consequences 
for livestock productivity. These changes negatively affect the subsector, 
which contributes 55–65 percent of the agricultural output per year (Lesotho, 
Ministry of Natural Resources 2000). The combination of generally increas-
ing temperatures and shifting rainfall amounts and patterns has impacts on 
the carrying capacity of rangelands and the sustainability of the ecosystem. 
These impacts include changes in the productivity of rainfed forage, reduced 
water availability, more widespread water shortages, and livestock diseases. 
Some recent research regarding African grasslands in general, however, sug-
gests that temperature-driven factors might help the grasslands (Scheiter and 
Higgins 2009).

The Lesotho livestock sector consists of cattle, sheep, goats, horses, don-
keys, pigs, and poultry. Livestock are kept for both economic and social rea-
sons. Cattle are raised mostly for subsistence use, including draft power, milk, 
fuel (dung), and meat. 

The major problems facing the sector are rangeland deterioration as a 
result of overstocking and the consequent overgrazing. The poor grass nutri-
tion as a result of overstocking reduces reproductive rates, milk production, 
and draft power.
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Scenarios for the Future

Economic and Demographic Indicators

population

Figure 4.8 shows population projections for 2010 to 2050. The optimistic 
variant shows a declining population after 2030, falling below 2 million by 
2050. The population rose from 1,862,275 in 1996 to just 1,880,661 in 2006 
(Lesotho, Bureau of Statistics 2010)—a 1 percent increase over 10 years. The 
optimistic variant is plausible, given the declining population growth trend 
shown by figures from two successive censuses. Similarly, the United Nations 
Population Fund, as cited by Owusu-Ampomah, Naysmith, and Rubincam 
(2009), projects that the population will fall to 1.8 million by 2050, with a neg-
ative overall growth rate (–0.3 percent). The HIV/AIDS pandemic, declining 
fertility, and food insecurity are factors in the low population projections. 

Income

Lesotho’s GDP per capita is projected to increase by around 50 percent 
between 2010 and 2025 in all the scenarios, and then to increase at higher 
rates in all three scenarios, with the optimistic scenario showing very rapid 
growth (Figure 4.9). The slowdown between 2010 and 2025 in the pessimistic 

FIGURE 4.8  population projections for Lesotho, 2010–2050
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scenario relative to the growth from 1960 to 2010 is due, in part, to the global 
financial and economic crisis, but high inflation driven by soaring food and oil 
prices also plays a role (African Development Bank and OECD 2009). The 
government, however, has continued to strengthen capacity in the textiles sec-
tor while exploring other market opportunities in Asia and Africa, and this is 
going to increase the country’s GDP (African Development Bank and OECD 
2009). The current trends—shrinking incomes, rising unemployment, and a 
weak overall resource balance—are all projected to continue, driving the pro-
jected static growth to 2025. The optimistic projection assumes that GDP will 
continue to increase at its past rate, with no change (or possibly an increase) in 
the contribution of agriculture to GDP. 

Biophysical Analysis

Climate Models

The various general circulation models (GCMs) of climate change we used 
in this study show Lesotho becoming warmer, with diminished precipi-
tation, by 2050. Figure 4.10 shows the projected precipitation deviations 

FIGURE 4.9  Gross domestic product (GDp) per capita in Lesotho, future scenarios, 
2010–2050
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FIGURE 4.10  Changes in mean annual precipitation in Lesotho, 2000–2050, a1B scenario 
(millimeters)
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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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from normal rainfall levels under the four downscaled climate models used.1 
Only CNRM-CM3 shows minimal change in precipitation throughout the 
country (varying from –50 to 50 millimeters). CSIRO Mark 3 and ECHAM 
5 show a significant decrease in rainfall of between 50 and 100 millimeters per 
annum in the lowland, foothill, and southern Senqu Valley zones, with little 
change for the mountain and northern Senqu Valley zones (±50 millimeters). 
MIROC 3.2 shows severe reductions in rainfall (between –100 and –200 mil-
limeters) for the whole country.

Figure 4.11 shows the change in average daily maximum temperatures in 
the A1B scenario according to the four GCMs.2 CNRM-CM3 and ECHAM 
5 show the greatest temperature increase—between 2.0° and 2.5°C for the 
entire country, with pockets of increase as high as 3.0°C. CSIRO Mark 
3 shows temperature increases of between 1.0° and 2.0°C throughout the 
country, with the lower reductions in the mountain zone. MIROC 3.2 simi-
larly shows temperature increases for the whole country of between 1.5° and 
2.0°C.

Significant changes in precipitation and temperature could have severe 
impacts on people’s livelihoods and especially on agriculture—particularly 
in the lowlands, the foothills, and the Senqu Valley, the most densely popu-
lated and crop-growing regions of the country. In these zones, increasing tem-
peratures and decreasing precipitation might lead to a substantial decrease in 
crop harvests. 

Crop Models

The Decision Support System for Agrotechnology Transfer (DSSAT) was 
used to assess the influence of projected climate changes on yields of maize, 
sorghum, and wheat. Yield changes will depend on the type of crop. Maize 
yields are projected to decrease as precipitation declines and temperatures 
increase, whereas sorghum yields are shown making significant gains in some 
zones due to that crop’s drought tolerance.

1 CNRM-CM3 is National Meteorological Research Center–Climate Model 3. 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. MIROC 3.2 is the Model for Interdisciplinary Research 
on Climate, developed at the University of Tokyo Center for Climate System Research.

2 The A1B scenario describes a world of very rapid economic growth, low population growth, and 
rapid introduction of new and more efficient technologies, with moderate resource user with and 
a balanced use of technologies.
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FIGURE 4.11  Change in monthly mean maximum daily temperature in Lesotho for the 
warmest month, 2000–2050, a1B scenario (°C)
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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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All four GCMs show declining maize yields in the lowlands and foot-
hills (Figure 4.12). The southern lowlands zone shows a yield loss of more 
than 25 percent of baseline. CSIRO Mark 3 and ECHAM 5 show declines of 
5–25 percent in much of the northern lowland zone, with decreasing precipi-
tation and increasing temperatures. 

In general, a potential maize yield loss—between 5 percent and more 
than 25 percent—is shown in areas with potential precipitation declines of 
between 100 and 400 millimeters and temperature increases of between 1.5° 
and 2.5°C. However, some areas in the mountain zone and at the edges of the 
foothill zones are shown gaining some ground for maize in all four models. 
This could be due to reduced frost as temperatures increase and, more gener-
ally, to temperatures’ becoming warm enough to support maize cultivation. 
(See Figure 4.12 for the new area projected to be gained.)

Other studies (Matarira 2008; Matarira, Pullanikkatil, and Maletjane 
2008) project negative impacts of climate change for maize production. Muller 
(2009) projects decreasing crop yields in those regions currently constrained 
by increasing temperatures and declining rainfall. Figure 4.13 shows sorghum 
yield losses of 5–25 percent in the lowlands in all four GCMs. However, all 
models show new area gains as well as yield gains of 5–25 percent for the 
foothills and the Senqu Valley, as well as for scattered parts of the rest of the 
country. These results suggest that one adaptation option might be growing 
more drought-tolerant and heat-tolerant sorghum. However, climate change 
might present some favorable opportunities for Lesotho, because several areas 
that were previously too cold for cultivation will present themselves as favor-
able for maize and sorghum. Unplanned migration can lead to environmental 
damage and might result from farmers’ seeing favorable growing conditions 
in places that are perhaps currently uncultivated while at the same time expe-
riencing losses due to climate change in their present locations. Policymakers 
should consider whether any of these areas ought to be protected by establish-
ing national parks or other kinds of limited-access areas or whether these areas 
would be best used by establishing new farms.

All four GCMs show mixed results for wheat—with a yield gain of 5–25  
percent projected for most of the lowland regions and a yield loss of 5–25 per-
cent in the other regions (Figure 4.14). ECHAM 5 and MIROC 3.2 show 
the Senqu Valley and central mountain regions experiencing significant yield 
reductions of 5–25 percent of baseline. 
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FIGURE 4.12  Yield change under climate change: rainfed maize in Lesotho, 2000–2050, 
a1B scenario

CNRM-CM3 GCM CSIRO Mark 3 GCM
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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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FIGURE 4.13  Yield change under climate change: rainfed sorghum in Lesotho, 2000–
2050, a1B scenario
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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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FIGURE 4.14  Yield change under climate change: rainfed wheat in Lesotho, 2000–2050, 
a1B scenario
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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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Vulnerability to Climate Change
Lesotho faces a major threat from potential climate change. Drought, land 
degradation, and loss of biodiversity are the key potential stressors to agricul-
ture. With high unemployment, estimated at 60 percent (Lesotho, Ministry of 
Natural Resources 2007), most communities are likely to be vulnerable to cli-
mate change. The vulnerability of the different sectors is assessed below. 

Biophysical Impacts

agriculture

The climate and crop model scenarios in this study show potential food defi-
cits due to the stresses of decreased rainfall and increased temperature. In the 
absence of effective adaptation, more land will become fallow and yields will 
continue to decline. On the other hand, new areas may open up for cultiva-
tion, because climate change will likely raise temperatures, which will permit 
cultivation in areas that were previously too cold.

Water resources

Climate change scenarios for Lesotho suggest some potential challenges for 
the water sector. Predictions are that lower level of precipitation due to climate 
change is likely to result in reduced availability of fresh water. This situation 
means that a condition of water stress could be reached earlier than predicted. 
Predicted climate change scenarios for the water sector in Lesotho show a 
reduction in surface and subsurface runoff owing to the anticipated lower pre-
cipitation (Mwangi 2010). Given the current rate of population growth and 
the necessary levels of service, the projected climate change, and the availabil-
ity of fresh water, it is estimated that the country will enter a period of water 
stress, with less than 1,700 cubic meters available per capita per year, and a 
period of water scarcity, with less than 1,000 cubic meters available per capita 
per year by the years 2019 and 2062, respectively (Mwangi 2010). This trans-
lates to a reduction of slightly more than 60 percent of the water currently 
available per capita per year. Under climate change, these lower levels of service 
are likely to be reached earlier than predicted.

rangeland and Livestock

In the past, chronic drought impeded the recovery of grazed grasses and vege-
tation in Lesotho, with major destruction of rangelands and severe attenuation 
of the carrying capacity of pastoral lands. As a result, the number and qual-
ity of livestock produced have deteriorated significantly (Lesotho, Ministry 
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of Natural Resources 2007). Future climate change is expected to continue to 
degrade the already stressed rangelands. 

health

Figure 4.15 shows the impact of future GDP and population scenarios, com-
bined with climate scenarios, on the malnutrition of children under five years 
of age from 2010 to 2050. Figure 4.16 shows the share of malnourished chil-
dren. All three scenarios show the numbers increasing until 2020. In the pes-
simistic scenario, malnutrition increases from 68,000 children in 2010 to 
100,000 by 2020, thereafter gradually declining to 86,000 by 2050. The base-
line scenario shows the number decreasing to 70,000 by 2050, and the opti-
mistic scenario shows it declining to fewer than 50,000. 

One of the major causes of illness among children is protein-caloric mal-
nutrition. Figure 4.17 shows the kilocalories available per capita in Lesotho. 
All three scenarios show the kilocalories per capita decreasing, from more 
than 2,500—the recommended level for young men—in 2010 to 2,000 by 
2030. In the pessimistic scenario, the level then remains unchanged through 
2050. This is a case in which positive income effects are negated by the 
adverse effects of price increases (which are exacerbated by the model’s having 

FIGURE 4.15  Number of malnourished children under five years of age in Lesotho 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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FIGURE 4.16  Share of malnourished children under five years of age in Lesotho in multiple 
income and climate scenarios, 2010–2050

0

10

20

30

40

Pe
rc

en
t

2010 2015 2020 2025 2030 2035 2040 2045 2050

Pessimistic 
Baseline 
Optimistic 

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 4.17  Kilocalories per capita in Lesotho 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.

LeSOthO 99



the own-price elasticities of staple foods set too high, as discussed in Chapter 
2). The baseline scenario shows kilocalories per capita increasing to 2,200 by 
2050, whereas the optimistic scenario shows an increase to 2,800. 

agriculture

The next three sets of figures show simulation results from the International 
Model for Policy Analysis of Agricultural Commodities and Trade associ-
ated with key agricultural crops (maize, sorghum, and wheat) in Lesotho. 
Each crop has five graphs showing production, yield, area, net exports, and 
world price.

In the three scenarios, the area sown with maize remains more or less 
unchanged, whereas production and yields increase by more than 200 per-
cent between 2010 and 2050 (Figure 4.18). Production, yields, and harvested 
area under sorghum are also shown to increase greatly (Figure 4.19). All three 
scenarios show the global price of maize and sorghum increasing, indicat-
ing considerable potential for the export of surplus crops. Wheat production, 
however, will not keep pace with increases in domestic demand, and Lesotho 
will have to import the deficit (Figure 4.20). 

Increases in maize production will be highly dependent on increases in pro-
ductivity because the area under cultivation will remain unchanged. Increases 
in cereal productivity will depend, in turn, on high levels of inputs as GDP 
increases, improving farmers’ income. Using the low population growth rate 
scenario, showing fewer people by 2050, an expected decrease in consumption 
of cereals will be expected, leading to more exports. If this downward trend 
in population growth materializes, there is a potential for Lesotho to achieve 
the 2050 food security projections. In addition, it should be noted that the 
low population projection could be attributed to high levels of HIV/AIDS 
and emigration.

Policy Response to the Challenges of Climate Change
Lesotho is working with the global community to address the challenges posed 
by climate change. It has ratified the United Nations Framework Convention 
on Climate Change (UNFCCC) and the Kyoto Protocol and has submitted 
its first National Report on Climate Change in 2000. In 2006 Lesotho partici-
pated in the preparation of the NAPA report. The key objectives of NAPA 
include identification of regions and communities vulnerable to climate 
change, assessing the impact of climate change on community livelihoods, 
and identifying and prioritizing adaptation activities for the vulnerable zones. 
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FIGURE 4.18  Impact of changes in GDp and population on maize in Lesotho, 2010–2050
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Notes: The box and whiskers plot for each socioeconomic scenario shows the range of effects from the four future climate 
scenarios. GDP = gross domestic product; US$ = US dollars.

NAPA includes a prioritized list of adaptation projects, such as enhance-
ments of agricultural productivity (including irrigation systems), early warn-
ing systems for droughts and water resource development, and research 
and development. 

Current Programs

In addition, Lesotho has put in place several measures and strategies to deal 
with the adverse effects of extreme climatic events. A Disaster Management 
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FIGURE 4.19  Impact of changes in GDp and population on sorghum in Lesotho, 2010–2050
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Authority was established to handle extreme weather and other natural  
disasters. Nongovernmental organizations and faith groups run similar  
programs. 

Lesotho is currently preparing its second Convention on Initial National 
Communications (INCs) report. Current climate-related projects include 
the early warning project for agriculture, designed to develop a climate 
change policy for Lesotho and to strengthen early warning systems, as well as 
efforts to capacitate individuals, institutions, and communities with technical 
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FIGURE 4.20  Impact of changes in GDp and population on wheat in Lesotho, 2010–2050
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knowledge, skills, information, and resources through the Africa Adaptation 
Program. Lesotho has also received a Japanese grant to develop a program to 
address disasters caused by climate change. 

Implementation Obstacles

Most of the strategies proposed by NAPA to address the impacts of cli-
mate change are valid today; communities would be much less vulnerable if 
these strategies were already being implemented. Factors constraining the 
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implementation of the strategies are not likely to change significantly given the 
budgetary constraints facing the country. 

Despite the efforts being made to address the challenges of climate change 
adaptation, significant gaps and disconnects still exist.

• Policy: Climate change has yet to be internalized into Lesotho’s major pol-
icy planning documents by the government. An analysis of national devel-
opment plans, poverty reduction strategies, sectoral strategies, and other 
documents in climate-sensitive sectors shows that even where climate 
change is mentioned, specific operational guidance is generally lacking. 

• Public awareness: Climate change is a new concept in Lesotho, especially 
at grassroots levels. NAPA (Lesotho, Ministry of Natural Resources 2007) 
highlights that a key barrier to implementing programs for climate change 
adaptation is the lack of awareness of the potential impact of climate 
change on people’s livelihoods and the adaptation options available. There 
is also a lack of awareness at the institutional level. 

• Human resources: The lack of technical human resources on climate 
change issues across the development sectors of the government is one 
of the challenges facing Lesotho. Climate change expertise seems to be 
limited, at the government level, to the Department of Meteorological 
Services in the Ministry of Natural Resources. That department has only 
limited leverage over other sectors’ activities, guidelines, and programs.

• Government financial capacity: On its own, Lesotho has low finan-
cial capacities to address the challenges of climate change adaptation. 
Adaptation will require substantial funding, and this is one of the major 
challenges facing the country.

Conclusions and Policy Recommendations 
Agriculture is the lifeline for the majority of Lesotho’s population, although 
it accounts for just 10 percent of the country’s GDP. Agriculture employs 
60–70 percent of the country’s labor force. The modeled climate scenarios 
show that the country will be adversely affected in terms of its food produc-
tion and water supply. Yet, as noted in this chapter, there appear to be oppor-
tunities with regard to food production in areas that have not previously been 
able to support cultivation due to cold temperatures. Poverty, health risks, and 
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limited education pose additional challenges to implementing adaptive poli-
cies. In some rural areas, where poor road networks hamper access to markets, 
food prices are highly sensitive to climate variability.

In response to these challenges, Lesotho has committed itself to tack-
ling the impacts of climate change by ratifying the UNFCCC and the Kyoto 
Protocol. In 2000, in keeping with its obligations under the INCs, Lesotho 
submitted its National Report on Climate Change. In addition, in 2006 NAPA 
prepared a prioritized list of adaptation projects, including the enhance-
ment of agricultural productivity, irrigation, the introduction of drought-
resistant varieties, early warning systems for droughts, water resource 
development, and research and development.

Despite these efforts, there are still gaps and disconnects in mainstreaming 
climate change issues, increasing awareness through outreach programs, creat-
ing institutional frameworks for action, and adapting drought-resistant crop 
varieties. The costs of adapting to climate change are high for Lesotho to self-
finance adaptation efforts. 

We make the following recommendations:

• The Government of Lesotho needs to incorporate adaptations to address 
climate change as part of its long-term planning and development pro-
grams, along with budget allocations. 

• Raising awareness of the impacts of climate change should be given priority 
and adequate funding.

• Capacity building in knowledge and skills related to climate change is 
needed across all the sectors of development and in learning institutions 
across different disciplines.

• Smallholder irrigation projects targeting vulnerable communities 
are needed.

• Drought-tolerant and heat-tolerant crop varieties and hardy livestock need 
to be developed and promoted.

• Information capacity on climate change monitoring and early warning sys-
tems needs to be strengthened.

• Functioning communications technologies need to be made available 
to poor and inaccessible communities to allow broad access to seasonal 
weather forecasts and early warning systems. 
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Small nations are often challenged institutionally because of expectations 
that they function in the same capacity as larger nations but with fewer per-
sonnel. Climate change presents large institutional challenges because of the 
magnitude of the changes expected. The government could perhaps improve 
capacity by seeking to learn from the adaptation plans of other countries, 
which could provide a template for their own use. This also may suggest sup-
porting roles for international and regional agencies.
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