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Table 1:  Agricultural Sector Contribution to GDP – Current Prices (% to GDP) (NSA, 2014)

Sector 2010 2011 2012 2013 2014
Agriculture and Forestry 5.1 5.0 4.9 2.9 3.2
Livestock Farming 3.0 3.2 3.0 1.5 1.7
Crop Farming and Forestry 2.1 1.8 1.9 1.4 1.5
Fishing and processing on board 3.5 3.2 3.1 2.9 2.4

At least 70% of Namibia’s 2.1-2.3 million people practice a subsistence farming model where individual farmers in the NCAs have exclusive rights 
to small areas surrounding their homes. The three main staple cereals grown are pearl millet (locally known as mahangu), sorghum and maize. 
Cattle are reared for draught power, meat, and milk and for financial and social security. A typical farming household of six people plant three 
hectares of mahangu, and rears about 30 goats and five cattle (Mpofu and Petrus, 2015). To limit the risk due to natural factors like climate 
change, the government of Namibia through National Development Programs (NDPs) and Vision 2030 aim to diversify crop production and grad-
ually and progressively transform a significant number of livestock keepers into livestock farmers that have a business mindset. 

Various challenges are facing the agricultural sector.  Bush encroachment in Namibia has increased over the last 30 years, negatively affected on 
livestock productivity by reducing grazing capacities to 16 ha/LSU on commercial ranches and 30 ha/LSU in communal rangelands. In 1957 it was 
reported that some 4.56 million hectares were infested with encroacher bush and this had increased to some 26 million hectares by 2002 (de 
Klerk, 2004).  The total slaughtered herd in Namibia has been declining from 215,000 in the 1990s to around 158,000 in 2004 and far less recently 
i.e. 102 260 south of VCF and 18 014 from NCA in 2010/11 mainly due to bush encroachment but also decreased commercial farming activity and 
diversification into game tourism by farmers south of the VCF (Meat Board 2012).

Climate change effects on agriculture are also already being observed.  In Namibia livestock and crop production under rain fed conditions has 
been declining by about 33% on average every year in the last few farming seasons. This has been evident since the turn of the century, especially 
the 2011/2012, 2012/2013 and 2013/2014 farming seasons mainly caused by high ambient temperatures and below normal rain throughout the 
country. The year 2013 recorded the worst drought situation in 30 years and the GDP contribution by agriculture and the subsectors of agriculture 
recorded significant negative changes with livestock farming recording the highest decline of 37.6% (table 2).  The most severely affected areas 
are the southern and the western parts of the country. As a result household food security and nutrition situations continue to be compromised 
forcing households to supplement food deficiencies through market purchases. For livestock the picture is the same due to poor grazing except in 
the north east. Water availability from surface rain water is no longer reliable for livestock since most swamps and earth dams receive insufficient 
inflows.

Table 2: Agricultural Sector Contribution and Possible Climate change effects on GDP (Reid, et al., 2007; Humavindu, and Stage 2013 and 
Computations from 10 year averages from national accounts).

Sector Current Contri-
bution to GDP

Changes Expected 
Due

 to Climate Change

Effect on GDP

N$ millions

Confidence in range of change

Cereal Production 0,5% Decrease (10 - 20%) Loss of 16 to 32 Low to Medium
Cash Crop Production 1,0% Decrease (10 - 20%) Loss of 32 to 65 Low to Medium
Livestock Production 3.51% Decrease (20 - 50%) Loss of 264 to 

660 
Medium

Traditional Agriculture 1,5% Decrease (40 - 80%) Loss of 197 to 
395 

Medium to high

Fishing 4,4% Increase (30%)/de-
crease (50 %) 

Loss of 0 to  990 Low

Forests + * No data Unchanged 0 Low
Water No data Unchanged 0 Low

1.2.1.2 Drivers of sensitivity

Particular elements of the agricultural system show sensitivity to the projected nature of climate exposure in Namibia.  Table 3 outlines the 
sensitivity of the agricultural system to various climate parameters.  Rainfall is the main determinant of crop yield, grass biomass and livestock 
production in Namibia; but changing temperatures will also place pressure, both directly and through evapo-transpiration rates.  Sensitivity to 
climate change is also affected by the nature of the soils and water resources; and the current status of land degradation and deforestation.
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Table 3:  Sensitivity of the agricultural sector to climate change

Climate parameters Sensitivity for the Agriculture Sector in Namibia
Warmer temperatures Increased incidences of heat stress on plants and animals (especially exotic 

breeds), for example the animal cooling costs for the 3000 cow super dairy in 
Mariental (and other intensive livestock operations elsewhere in the country) 
increase. Hot conditions also cause changes in biodiversity.

Increased rainfall intensity within 
a short period (i.e. late onset of 
rains and early winters)

Rain fed crops wilt and fail to reach maturity hence low yields obtained. Less 
grass biomass for livestock. Food security is affected and the national food im-
portation bill increases

Reduced precipitation and in-
creased evaporation in some re-
gions

Water shortages, competition over water use between humans and animals and, 
desertification accelerates, more outbreaks of veld fires.

Increased frequency of flash 
floods in the NCAs

Waterlogging of crops and rangeland plant life. Spoilage of harvested crops.

Loss of essential insects Loss of natural pollination of plants leading to low seed production and plant 
species facing extinction and being the result of changing climate.

Deterioration of soil attributes 
(such as moisture levels, erosion 
and acidity)

Loss of yields per hectare of arable land or grazing productivity plummets on 
rangelands, also causing damage to infrastructure - roads, irrigation infrastruc-
ture.

Soil plays a significant role in determining the sensitivity of the agricultural sector to climate change.  The soils are shallow and not that deve-
loped, contain less nutrients and have poor water holding capacity. Soils are not fertile and productive enough and are going to be even less 
productive under climage change. Consequently, soil fertility and scarcity of water coupled with high evaporation rate constrains crop farming. A 
closer look at the rangelands shows that natural vegetation type determines whether you can farm with small stock or cattle. Cattle being grazers 
do best in the central and northern savanna plains where natural perennial pastures are most abundant. In the southern and western parts of the 
country there is more of browse and small stock (sheep and goat) production is more suitable. 

Particular sensitivity is evident across much of Zambezi, Kavango, Ohangwena, Oshikoto, Omaheke, and the eastern Hardap Region. They com-
prise of   the Kalahari sands (aerosols) which are extremely poor in nutrients. Plant development is inhibited not only by deficiencies of phospho-
rous but also by the fact that low levels of phosphorus affect the availability of nitrogen. Soil qualities are very patchy in these regions. It requires 
farmers to be good in selecting those patches most suited to crops (Mpofu and Petrus 2015). This is worsened by the fact that some nearby soils 
are too salty, alkaline or clayey. Some patches have hard layers of clay below the surface, which makes the ground hard to plough. These can 
easily be waterlogged after flash heavy rain.  

The nature of the soils, and how this changes under exposure to climate change, will determine shifts in vegetation.  Figure 11 and 12 shows the 
main land use activities spread throughout the country. To take the example of livestock, cattle, as natural grazers, do best in areas where natural 
pastures are most abundant. The southern and western parts of the country offers little in the way of grass fodder. So small stock like sheep and 
goats, replace cattle in those arid areas. The small stock browses substantially on shrubs and hence thrives in areas where cattle can only be 
farmed at very low stocking rates.  

Due to its semi-arid climate, the crops that predominate in Namibia are already those that function well under dry conditions, such as pearl millet 
and sorghum, although maize is also grown. Assessment of historical data shows that rainfall amounts and distribution dominates all other cli-
matic factors in Namibia. Staple food production and livestock production from savanna rangelands are rain-fed. Precipitation patterns are such 
that rainfall figures range from very low in the Namib Desert (western Namibia) receiving less than 100mm per annum, to higher rainfall figures 
in the north east of the country. The wettest and typically tropical areas are in the north-east in the Zambezi region (previously well-known as 
Caprivi region) receiving annual rainfall averages figures in excess of 650mm. As a result the accessibility of water for plant growth fluctuates geo-
graphically. In addition it is extremely variable as one transect the country from west to north east. The situation is made complex because there 
is much variation from year to year. Consequently, crop, pasture and tree growth is inhibited in poor years, but dynamic in years with sufficient 
rainfall. Extreme shortage of rain (or droughts) are now frequent throughout the country generally but there is also the problem of flooding in 
the northern communal areas due to surface water over flow from upland Angola in the north. Also in the Zambezi flood plains, flooding is now 
prevalent due to the Zambezi River bursting its banks more frequently. 

As well as soil quality and water resources, the existing state of land degradation and deforestation also determines the sensitivity of the en-
vironment in response to exposure to climate hazards.  High soil fertility loss has been worsened by human population and animal population 
pressure especially in the densely populated NCAs, giving rise to higher rates of soil erosion (Klintenberg et al., 2004).  Changing soil conditions 
and pressure from human activities has contribute to the domination of invasive bush species.  These species have high levels of seed production, 
deep root systems that confer a high degree of drought tolerance, and are long-lived. Consequently, the spread of bush species into grasslands 
has been highly aggressive and, once established, bush has often proven highly persistent (Archer et al., 2011). Bush species can compete effec-
tively for water resources, blocking out grasses and other plants and they are often thorny, preventing game and small and large livestock from 
being able to use or pass through bush-dominated land.  The primary areas that are impacted are those with the higher rainfall figures. Given that 
many of the target markets are heavily reliant on groundwater, the impact of bush depleting water through extensive root systems is serious and 
widely acknowledged (Colin et al., 2010; De Klerk, 2004).  While deforestation is modest in Namibia at 0.9%, forests account for less than 10% of 
the landscape. The expansion of agriculture puts pressure on forested areas. This compounded by a growing demand for wood energy for both 
domestic and construction materials since almost 90% of rural people use firewood every day (Cecelski et al., 2001). 
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 Impact Prevailing and 
Anticipated 
Hazards

Projected Climate 
Change Sensitivity Adaptive 

Capacity
Vulnerability

Water supply Summer drought Increases in summer 
droughts due to 
warmer, drier, shorter 
rainfall summers

High - water supply 
and soil water table 
is very sensitive to 
changes in rainfall 
patterns and evapor-
ization.

Low - options for ex-
panding water supply: 
- damming is limited 
and expensive, mostly 
ephemeral dams, main 
supply rivers (Kavango, 
Zambezi, Orange 
rivers) found the north 
/ south borders of 
Namibia are far away 
from the people

Very high

Surface water run-off 
from Angola to NCAs 
of Namibia

When there are heavy 
storms which are 
more prevalent, rivers 
in Angola overflow 
and empty southwards 
causing flash floods in 
the NCAs of Namibia

More localized flood-
ing in the open lands 
in the NCAs called 
Oshanas, water quality 
problems as flooding 
covers the sections Ru-
acana water canal.

High - Oshanas in 
NCAs flood easily, they 
are low lying & flat. 
Rampant soil erosion 
and water logging de-
pendent and sensivite 
to the intensity and 
frequency of rain-
storms in Angola.

Low - attempts to di-
vert water in Ongwedi-
va City are proving 
costly to the munic-
ipality what more 
for local government 
authorities in NCAs 
who do not collect any 
revenue from the poor 
people

High

Rangeland livestock 
farming and restoring

Bush encroachment, 
degradation of range-
lands (loss of soil fertil-
ity, soil cover, loss of 
grazing areas) and loss 
of biodiversity during 
extreme droughts and 
short duration intense 
rain and heat events

Further deterioration 
of rangelands, more 
animal deaths, low 
livestock productivity. 
Problems with forestry 
fires. More bush 
thinning required, 
rangeland restorative 
measures imperative, 
is necessary.

Very high - Namibia 
is already a semi-arid 
country with pooly 
developed soils and 
endemic problem 
of invasive plants 
creating serious bush 
encroachment e.g. by 
Acacia Mellifera

Medium - Hope 
rests on the effective 
implementation of the 
National Rangeland 
Management Policy & 
Strategy of 2012 which 
aims o restore Namib-
ia’s rangelands. It will 
be costly: dependent 
on country-wide 
advocacy especially to 
end users of natural 
resources.

Very high

Staple crops and cash 
crop production

Water stresses on 
rain-fed agriculture, 
water availability & 
accessibility for green 
scheme cash crops

Low productivity, less 
nutritious crop com-
modities produced, 
input support will 
receive less attention 
due to pressures on 
national fiscus.

Very high - due to high 
temperatures hence 
high evaporative loss-
es, wilting of plants, 
short duration rain not 
suited to hybrid seeds

Medium - hope rests 
on water harvesting 
from perennial rivers 
which are far away 
from the people. 
Underground water is 
saline so needs costly 
desalination

Very high

Marketing of agricul-
tural produce

Water & heat stress 
affecting amounts 
and quality of food 
produce and storage

Investment in infra-
structure wasted due 
to underutilization of 
auction pens, roads 
and food marketing 
hubs

High - fulfilling supply 
contracts difficult

Medium - need to re-
duce post-harvest loss-
es, alternative plans to 
fulfill supply contracts, 
risk management

High
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1.2.2 Health

1.2.2.1 Overview of the current status of the sector

Namibia has a relatively young population (figure 13.) Overall life expectancy has increased since 2001, however it remains lower than in 1991 
(table 5) with significant regional variation (NSA, 2014a). This is primarily due to the AIDS epidemic, which has also contributed to an increase 
in maternal mortality, from 225 deaths per 1000 live births in 1992 to 604 deaths per live births in 2012 (Namibia Statistics Agency, 2011).  Over 
the same time period, the Infant Mortality Rate (IMR) in Namibia is declining although not sufficiently to meet WHO targets (MDG 4, reduction 
in child mortality). The IMR is significantly higher in rural areas (WHO, 2014d).  Diarrhea and pneumonia remain the leading causes of infant and 
child mortality, followed by HIV/AIDS. The high prevalence of diarrhea is largely due to poor sanitation and hygiene practices (MoHSS, 2008).

Figure 13: Population Pyramid, 2014 (Index Mundi 2014)

Table 5: Life Expectancy by Region (Namibia 2011 Census Mortality Report)

Area 

2011 2001* 1991* 

Male Female Male Female Male Female

Namibia 53.3 60.5 47.6 50.2 59.1 62.8 

Urban 57.0 62.6 51.2 52.4 - - 
Rural 49.4 58.0 46.7 49.5 - - 

Zambezi 50.4 55.1 40.7 42.5 51.4 54.5 
Erongo 62.6 67.0 53.8 59.4 62.7 66.5 
Hardap 52.2 58.3 51.0 52.6 57.9 61.5 
//Karas 57.1 60.9 53.9 61.4 58.4 62.0 
Kavango 43.9 52.8 41.9 41.5 55.5 59.0 
Khomas 60.5 66.1 54.1 56.2 65.5 69.5 
Kunene 54.5 55.4 50.0 57.2 60.7 64.5 
Ohangwena 46.1 57.4 43.2 44.8 60.9 64.6 
Omaheke 57.3 56.9 55.4 60.0 56.7 60.3 
Omusati 46.6 62.1 46.4 50.3 63.0 66.9 
Oshana 49.9 61.3 46.2 47.7 60.3 64.0 
Oshikoto 52.2 61.8 50.0 49.8 59.3 63.0 
Otjozondjupa 56.4 59.8 54.9 61.2 59.0 62.6 
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MoHSS has identified a number of key health challenges currently faced by the Namibian population through the National Health Policy Frame-
work 2010-20 ‘towards quality health and social welfare services’; aligned to National Development Plan 3, the Ministry of Health and Social 
Services Strategic Plan 2009–2013, and the WHO Millennium Development Goals. (MoHSS, 2010.) This framework does not make reference to 
the influence of climate change on health in Namibia. It does however acknowledge that ‘the MoHSS plays an important role as the custodian 
of health particularly to prevent the magnitude and impact of environmental and occupational hazards’ (MoHSS, 2010).  Table 6 highlights the 
most significant priorities and how they will be affected by climate change. Chief amongst these is the challenge of HIV/AIDS.  HIV prevalence 
in Namibia is currently 18.8%, one of the highest in the world, with the highest incidence occurring within the 15-45 year age-range (the most 
economically productive sector) (WHO, 2012.) This epidemic has had a significant effect on life expectancy. This represents a significant loss of ca-
pacity for mitigation of, and adaptation to, climate change (Ministry of Environment and Tourism, 2010). The nation aims to reduce transmission 
rates to below epidemic levels and this has become a national priority in all government sectors. Tuberculosis/HIV co-infection is also common. 
And though the case notification rate for TB is gradually dropping, it remains a significant disease burden on the Namibian population.  Overall, 
the leading causes of deaths in public health facilities remain HIV/AIDS, TB and diarrhea (MoHSS, 2013)

Table 6: Significant health priorities as outlined in the National Health Policy Framework, and how they may be affected by climate change

National Health Priority Impact of Climate Change
HIV/AIDS Interruption of ARV treatment due to migration and forced displacement of 

population. Increased transmission by increasingly mobile population. HIV 
compounds the effects of malnutrition, food insecurity and heat stress.

Sexually Transmitted Infections (STIs) Increased transmission by increasingly mobile population. Increase in pros-
titution relating to poverty.  

Maternal, Neonatal and Child Health Reduced access to antenatal and obstetric care during periods of flooding. 
Lack of continuity of care due to migration. Increased malnutrition amongst 
children. Increased incidence of water and vector borne diseases. Interrup-
tion of childhood vaccination schedule in mobile/displaced population. 

Adolescent and School Health Increased risk of mental health problems in young people due to pressures 
of climate change (reduced food security and employment opportunities, 
increased migration/forced displacement) and exposure to extreme weath-
er events. Damage to sanitation and water facilities on school premises 
during periods of flooding leading to outbreaks of water borne diseases.  

Nutrition Reduced food security leading to increased malnutrition

Endemic Diseases Lengthening of malaria transmission season in some areas. Spread of dis-
eases (e.g. malaria, schistosomiasis) to non-endemic areas. Increase in 
drug-resistant Tuberculosis due to interrupted treatment regimes. 

Mental Health and Disability Increased mental health problems due to loss of livelihoods, forced migra-
tion and pressure of maintaining agricultural output.

Lifestyle- Related Problems Increased abuse of alcohol in populations where livelihoods/employment is 
lost due to climate change.

Disease Outbreaks, Disaster Related 
Health Problems and Emerging Diseases

Increased epidemics of water and vector borne diseases. Re-emergence of 
previously eliminated diseases

Health and Environment Increasing environmental health problems. Pressure on water and sani-
tation systems during drought increases incidence of disease. Damage to 
these facilities during flooding has similar consequences. 

Other Common Health Problems Increased incidence of skin disorders due to flooding. Reduced access to 
primary care for chronic disorders during extreme weather events and as a 
result of migration/displacement. 

Social Welfare Increased reliance on ‘drought relief’ food supplies. Reduced access to so-
cial services and welfare systems by migrant/displaced populations. 

Key to Namibia’s health policy is the decentralization of services through 13 MoHSS regional directorates and 34 districts and an emphasis on a 
primary health care approach that encourages the empowerment of individuals, groups and communities (Ibid.) However, one of the major chal-
lenges to the healthcare system, which will also influence the way in which the sector responds to the challenges of climate change, is the widely 
distributed population. This makes healthcare infrastructure and staffing problematic.  Over 50% of the population is rural-almost two-thirds live 
in the four northern regions with less than one-tenth in the south (table 7). It is estimated that 21% of the population lives more than 10km away 
from a health facility (60% in the North of the country) and a significant number must travel much greater distances to access healthcare. The 
vast distances between health facilities make patient transport costly and difficult. 
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Infrastructure availability is already poor, and effectiveness is impeded by the distances. Maintenance of infrastructure, coordination of the state 
ambulance service, and specialist referrals are therefore often problematic.  Namibia also does not currently have a dedicated Public Health Lab-
oratory. Accurate and timely laboratory analysis is critical to the management of public health challenges such as disease outbreaks. This function 
is carried out by a parastatal organization, the Namibia Institute of Pathology (NIP) –. There is also currently a shortage of trained pharmacists 
(although a new training program is currently underway at UNAM), and the country does not have a robust system for supplying essential items 
to the health service.  Ability to respond to major health crises is therefore limited (MoHSS, 2010).

As well as the challenges of a widely distributed population and lack of adequate health infrastructure (including public health laboratory) there is 
a large disparity between resources in the public and privatehealth sector. In the state system here has been a slight increase in provision primary 
healthcare facilities (clinics and health centres) over the past 5 years and continues the theme of decentralisation of health services. Currently, 
total expenditure on healthcare in Namibia represents approximately 7% of Gross Domestic Product (GDP) (Ibid.) Insufficient staffing levels 
are highlighted in the National Health Policy Framework.  In 2010, 26.9% of health-professional posts in the public sector were vacant, 36% for 
doctors, 21% for registered nurses, and 42% for social workers. These deficits are particularly prominent in rural areas (MoHSS, 2010.)  However 
85% (about 1.5 million) of the population rely on the public sector.  The private sector receives 24% of total health expenditure and supports 
approximately 15% of the total Namibian population, but has 72% of the country’s doctors and 50% of nurses (table 7). Most products offered 
by private medical insurance companies are unaffordable for the majority of Namibians, especially for low-income workers and those dependent 
on the informal economy. NGOs and donors also provide healthcare support, most evidently for HIV/AIDS.  Traditional healers are also in practice 
and visited mainly by men.

Table 7: Availability of public and private healthcare facilities and staff (Brockmeyer and Stiftung, 2012: WHO, 2010)

CRITERION PUBLIC PRIVATE

Hospitals in Namibia: District 30 13

Hospitals in Namibia: Intermediate 3 n/a

National Referral Hospital 1 n/a

Clinics 265 75

Health Centres 44 8

Outreach points 1,150 n/a

Other healthcare facilities n/a 748

Total Number of Public Health Facilities 1,493 844

% of Namibia’s Doctors 28% 72%

% of Namibia’s Nurses 50% 50%

1.2.2.2 Drivers of sensitivity

There are a number of drivers that affect the sensitivity of the health system to the impacts of climate change. Some of these are found within 
the healthcare system itself, such as poor infrastructure, limited technology inadequate staffing and lack of capacity to deal with disease out-
breaks. Others are found within the communities served by health services, such as poverty, remote locations, endemic (pre-existing) disease, 
food insecurity, poor sanitation and inadequate supplies of clean water. Other drivers are characteristic of people themselves, such as a very 
young (or very old) population, pregnant or nursing women and those with chronic illnesses, such as HIV. 

All people have a physiological sensitivity exists for extreme weather events such as heat waves, storms and flooding. On an individual level this 
may include the effects of death or injury from extreme heat, floodwater or landslides. Incidence of these is likely to rise as climate variability 
increases.  

It is likely that the incidence of heat stress will increase, causing an increase in mortality, as was demonstrated in the European heat-wave of 2003.  
During the August 2003 heat wave in France, almost 15,000 excess deaths were recorded. Paris was severely affected, with an excess death rate 
of 141% (Canoui-Poitrine et al., 2006.)  Prolonged heat exposure can be a direct cause of death, particularly in the elderly, very young and others 
unable to preserve their natural thermal homoestasis. This can lead to serious neurological sequelae and ultimately death. High temperatures 
can also trigger or worsen pre-existing conditions and it should be note that most excess deaths during times of thermal extreme are in persons 
with preexisting disease, especially cardiovascular and respiratory disease (Lavallart et al., 2004). Public hospitals in Namibia are not generally 
equipped with air conditioning systems and at times of extreme heat it is likely that in-patient mortality will rise. Areas at greatest sensitivity to 
increasing incidence of extreme high temperatures are north and central Namibia, which include the most populous areas of the country. 

Those living on river floodplains will also be sensitive to the increased incidence of flooding due to extreme rainfall events.  Typically the north 
and west of the country is most affected - including Zambezi, Kavango, Ohangwena, Omusati and Oshikoto. Khomas and Omaheke have a me-
dium level sensitivity relative to other areas.  In May 2013 12,000 people were evacuated to 13 temporary camps in the Zambezi Region due to 
flooding of the Zambezi River (Reliefweb International, 2013.) These forced displacements, combined with heavy rainfall and contaminated water 
supplies are likely to increase the incidence and transmission waterborne diseases such as cholera, typhoid fever, leptospirosis, cryptosporidium, 
E.coli, giardia, shigella and hepatitis A. Other health risks posed by contaminated water include wound infections, dermatitis, conjunctivitis and 
ear, nose and throat (ENT) infections. However, these are unlikely to occur on epidemic levels (WHO, 2014a). Those most sensitive to the effects 
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Table 8: Regional sensitivity of the health sector to climate change (top 5 regions highlighted in red)

Regions
Stable Malaria 
Transmission* Relative Food Insecurity

Diarrhoea 
in children

Health Sensi-
tivity Index

Rank

SOURCE CDC 2013 UN Office for Coordination of 
Humanitarian Affairs 2014

NSA 2014b 
(NDHS)  Average 

Erongo 50% 50.0% 10.1% 36.7% 10

Hardap 50% 0.0% 7.5% 19.2% 11

Karas 0.0% 0.0% 9.6% 3.2% 12

Kavango 100.0% 50.0% 31.8% 60.6% 2

Khomas 50% 50.0% 16.4% 38.8% 9

Kunene 100.0% 100.0% 12.4% 70.8% 1

Ohangwena 100.0% 0.0% 15.0% 38.3% 6

Omaheke 100.0% 50.0% 14.9% 55.0% 4

Omusati 100.0% 50.0% 19.2% 56.4% 3

Oshana 100.0% 0.0% 10.2% 36.7% 8

Oshikoto 100.0% 0.0% 14.7% 38.2% 7

Otjozondjupa 100.0% 50.0% 14.9% 55.0% 4

Zambezi 100.0% 25.0% 32.3% 52.4% 5

* Malaria transmission is most commonly calculated using the entomological inoculation rate. This is a measure of exposure to infec-
tious mosquitoes. It is usually interpreted as the number of P. falciparum infective bites received by an individual during a season or annually. 
Data on transmission rate by region in Namibia is not available, therefore regions were either classified as those experiencing stable transmis-
sion (endemic areas) and scoring 100%, or not (non-endemic areas), scoring 0%. Those areas that are not currently malaria endemic, but which 
are adjacent to endemic areas are given a score of 50%.

1.2.2.3 Adaptive capacity

Despite the sensitivity of different regions and groups of the population to climate exposure, different levels of adaptive capacity will also deter-
mine vulnerability to the health impacts of climate change. Adaptive capacity may depend on many factors, including the status of healthcare 
facilities, technical capacity, human resources, disease surveillance and response systems, available technology and access to information. We 
have chosen eight main indicators. These are poverty incidence, illiteracy, HIV prevalence, malnutrition (in children under 5), access to water and 
sanitation, and access to healthcare and % of health posts vacant. They were chosen as they represent different aspects of adaptive capacity and 
also because they are quantitative indicators, for which data is already available and can be collected in the future. 

Poverty in rural areas means that individuals, families and communities are more likely to be reliant on subsistence rather than commercial agri-
culture. As such they are unable to invest in methods of agricultural adaptation or diversification in response to climate change. Housing is likely 
to be of a poor standard that is easily damaged by floods or heavy rains. The poorest of the population are also most likely to occupy marginal 
land that has low productivity or is at high risk of drought or flood. They are the least likely to be able to relocate or improve their living conditions. 
Poverty and poor health are inextricably linked. Housing is often overcrowded and poorly ventilated, which increases the spread of airborne dis-
eases such as tuberculosis and respiratory infections such as pneumonia. The poorest communities are unable to adapt though the construction 
of more adequate accommodation. Respiratory disease also results from long-term exposure to cooking fires. And without access to alternative 
cooking methods, adaptation to this is impossible. Sanitation is often inadequate (or non existent) and the poorest households are those most 
likely to be denied access to safe water supplies. In the event of drought, these households lack the capacity in terms of information and resources 
(including technology) to adapt to this. These groups are also most likely to experience malnutrition, as they cannot afford to maintain a healthy 
and adequate diet, particularly during times of high food insecurity. The poorest members of the population are also the most likely to have diffi-
culty in accessing healthcare. They often live in remote areas, transport costs are high, and even the minimal fees charged in healthcare facilities 
may be prohibitive (though it is MoHSS policy that no one should be forced to go without healthcare because they cannot afford it.) Marginalised 
communities are often worst affected in terms of accessing healthcare. They often lack the information, technology money or access to health 
services that would help them prevent and treat illnesses.

Illiteracy affects adaptive capacity as it restricts access to information regarding climate change, health and adaptation strategies. Those with the 
lowest levels of education are most likely to be reliant on agriculture and other climate-sensitive livelihoods and illiteracy means that they are 
unlikely to access support from government or NGOs to implement adaptation. 
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1.2.2.4 Vulnerability and indicators  

Regional vulnerabilities arise from the fact that some areas experience more health-related impacts of climate change than others. Some 
regions have are more sensitivity to climate change and some have less adaptive capacity than others. In Namibia the northern regions expe-
rience the highest vulnerability to the health-related consequences of climate change. These regions are the most densely populated and they 
have a high proportion of rural inhabitants who often have limited access to health facilities. Climate change predictions suggest that these 
regions will be increasingly susceptible to flooding and associated health risks. These regions are also malaria-endemic and it is likely that an 
expansion or resurgence of this disease will be mostly felt in the North of the country.  This is highlighted in table 10, which combines the 
indicators of sensitivity and adaptive capacity to calculate vulnerability.  It can be seen that Kunene is the most vulnerable region, followed by 
Kavango, Omaheke, Oshikoto and Ohangwena.

Table 10: Vulnerability of the health by region (top 5 regions highlighted in red)

Regions Health Sensitivity ADAPTIVE CAPACITY Vulnerability Rank

 

Average of 3 indica-
tors

Average of 8 indica-
tors

Average of 11 indi-
cators

SOURCE Computed 1 Computed 2 Computed 3 Computed 4

Kunene 70.80% 39.10% 47.70% 1

Kavango 60.60% 34.00% 41.30% 2

Omaheke 55.00% 31.90% 38.20% 3

Oshikoto 38.20% 32.10% 33.80% 4

Ohangwena 38.30% 32.80% 34.30% 5

Omusati 56.40% 29.70% 37.00% 6

Zambezi 52.40% 27.30% 34.10% 7

Otjozondjupa 55.00% 22.00% 31.00% 8

Oshana 36.70% 19.60% 24.30% 9

Hardap 19.2% 18.90% 19.0% 10

Erongo 36.7% 9.70% 17.0% 11

Karas 3.20% 16.30% 12.70% 12

Khomas 38.8% 7.80% 16.3% 13

Social vulnerabilities arise from the fact that different socio-economic and demographic groups have different levels of sensitivity and adaptive 
capacity when exposed to climate change.  In Namibia this includes the elderly and children, disabled, homeless, marginalized groups, women and 
those suffering from chronic disease such as HIV/AIDS. Children are particularly vulnerable due to their immature immune system, which is further 
compromised by high rates of childhood malnutrition. The elderly have less access to adaptive strategies than other groups, for example access to 
sanitation and clean water may be limited by physical frailty and they are less likely to travel long distances to access healthcare. Like children, the el-
derly also have less resistance than other groups to food and water borne diseases. Remote and rural communities also experience an increased level 
of social vulnerability. A lack of basic infrastructure and support contributes to poor adaptive capacity. Those reliant on their immediate environment 
to sustain their livelihoods (such as farmers, fishermen or those reliant on veld food) are also more sensitive to change in ecosystems.

When looking at the numbers of people that are vulnerable to climate change, it is possible to look at both current and projected future popu-
lation figures, which gives an insight into how vulnerability is likely to change into the future.  Table 11 shows that the areas experiencing most 
exposure at the current time (bases on the 2011 census) are Ohangwena, Kavango, Omusati and Oshikoto, with Khomas in 5th place. Over time 
this will change as a result of population expansion and migration (table 12). If population in these regions reaches anticipated levels by 2041 
then the highest levels of exposure will still be in Kavango and Ohangwena but Khomas will have moved from 5th of 3rd place. This is assuming that 
sensitivity and adaptive capacity in all regions remains the same as it is currently.
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Table 11: Current health vulnerability of the population (top 5 regions highlighted in red)

Regions Sensitivity
A D A P T I V E 
CAPACITY Vulnerability

Vulnerability 
Rank

 Population 
2011 

Exposed popu-
lation Rank

SOURCE Computed 1 Computed 2 Computed 3 Computed 4 CENSUS Computed 5 Computed 6

Erongo 36.7% 9.7% 17.0% 11 150,338 18,779 11

Hardap 19.2% 18.9% 19.0% 10 79,584 11,504 12

Karas 3.2% 16.3% 12.7% 12 77,518 9,873 13

Kavango 60.6% 34.0% 41.3% 2 224,102 92,473 1

Khomas 38.8% 7.8% 16.3% 13 340,997 39,959 8

Kunene 70.8% 39.1% 47.7% 1 87,019 41,516 7

Ohangwena 38.3% 32.8% 34.3% 5 249,451 85,539 3

Omaheke 55.0% 31.9% 38.2% 3 71,478 27,272 10

Omusati 56.4% 29.7% 37.0% 4 244,146 90,290 2

Oshana 36.7% 19.6% 24.3% 9 177,005 42,948 6

Oshikoto 38.2% 32.1% 33.8% 6 182,435 61,597 4

Otjozondjupa 55.0% 22.0% 31.0% 8 144,248 44,730 5

Zambezi 52.4% 27.3% 34.1% 7 90,756 30,973 9

Table 12: Projected health vulnerability of the population in 2041 (top 5 regions highlighted in red)

Regions Sensitivity
ADAPTIVE CA-
PACITY Vulnerability

Vulnerabil ity 
Rank

 Population 
2041 

Exposed popu-
lation (future)

Future Expo-
sure Rank

SOURCE Computed 1 Computed 2 Computed 3 Computed 4 CENSUS Computed 5 Computed 6

Erongo 20.0% 9.7% 12.5% 12 349,631 43,672 10

Hardap 2.5% 18.9% 14.5% 10 125,653 18,163 12

Karas 3.2% 16.3% 12.7% 11 127,925 16,293 13

Kavango 60.6% 34.0% 41.3% 2 314,500 129,774 1

Khomas 22.1% 7.8% 11.7% 13 827,619 96,982 5

Kunene 70.8% 39.1% 47.7% 1 162,453 77,505 6

Ohangwena 38.3% 32.8% 34.3% 5 314,469 107,834 2

Omaheke 55.0% 31.9% 38.2% 3 83,765 31,960 11

Omusati 56.4% 29.7% 37.0% 4 284,887 105,356 4

Oshana 36.7% 19.6% 24.3% 9 251,506 61,025 7

Oshikoto 38.2% 32.1% 33.8% 7 263,828 89,078 3

Otjozondjupa 55.0% 22.0% 31.0% 8 195,836 60,727 8

Zambezi 52.4% 27.3% 34.1% 6 141,637 48,337 9
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2   Note that the “Other” Country of Residence group is relatively small (only 3% of all respondents). Most (69%) of these were from Angola, of which 54% were in transit, 39% were 
shopping, and 7% were travelling for religious purposes.

1 This includes all components of travel & tourism consumption, investment, government spending & exports.

a T&T stands for Travel and Tourism; E Denotes estimated values; F Denotes forecast values

1.2.3 Tourism

1.2.3.1 Overview of the current status of the sector

Tourism is one of the fastest growing sectors within the Namibian economy. The drivers of growth in the sector includes the country’s unique 
landscapes and biodiversity coupled with socioeconomic and political stability.  The tourism sector directly and indirectly contributed 3.9% and 
15.7%, respectively, to national Gross Domestic Product in 2011; and employment in the tourism sector contributed 5.3% and 19.7%, respectively 
(table 13) (Namibian Tourism Satellite Account, 2012).

Table 13: The contribution of the tourism sector to the Namibian Economy (NTB, 2013)

2006 2007 2008 2009 2010 2011 2012E 2020F

Total T&Ta demand (billion N$)1 10.2 12.7 14.8 16.9 18.8 19.7 21.3 51.3
Direct effect of travel and tourism industry
GDP (in billions N$)

(As % of national GDP)

1.73 2.15 2.55 3.02 3.45 3.56 3.78 11.25

3.8% 3.9% 3.9% 4% 4.3% 3.9% 3.8% 5.6%

Employment (1000 jobs)

(As % of National Total)

20 20.4 20.7 21.1 21.5 21.9 22.9 35.6

5.3% 5.3% 5.3% 5.3% 5.3% 5.3% 5.1% 7.1%

Overall effect of travel and tourism on the national economy
GDP (in billions N$) 

(As % of national GDP)

7.03 8.96 10.44 12.09 13.71 14.27 15.54 39.38

13.5% 14.4% 14.3% 16.1% 16.9% 15.7% 15.5% 19.6%

Employment (1000 jobs)

(As % of National Total)

79.1 80.6 82.2 83.7 85.2 86.7 88.2 122.8

19.7% 19.7% 19.7% 19.7% 19.7% 19.7% 19.7% 23.5%

International tourism predominates in Namibia, with a steady increase in arrivals from the mid-1990s to 2012, and dwarves the role of domestic 
tourism.  Based on official statistics from Tourist Exit survey 2012/13 conducted by MET, table 14 shows the number of foreign tourist arrivals 
disaggregated by country of residency and purpose of visiting Namibia.  Of the total holiday and leisure market, South African tourists are the 
most significant (i.e., accounting for about 36%), whilst Angolan tourists dominates the business and medical tourism segments (i.e., accounting 
for about 51.4% and 98.9%, respectively). The Visiting Family and Relatives (VFR) segment is dominated by arrivals from South Africa and Angola. 
Germany is the most significant country of origin for holiday and leisure tourist in the overseas tourism segment.

Table 14: Numbers of foreign tourist arrivals by country of residency and purpose of visit (MET, 2013)

Country of Residency Total Holiday VFR Business Medical Other

RSA 28.3% 36.3% 35.7% 19.2% 0.1% 6.2%
Botswana 3.6% 0.8% 6.3% 4.9% 1.0% 9.5%
Angola 35.8% 10.2% 37.7% 51.4% 98.9% 69.0%
Zimbabwe 4.1% 0.8% 3.2% 10.9% 0.0% 2.3%
United Kingdom 1.9% 3.4% 0.6% 1.5% 0.0% 0.0%
Germany 7.7% 16.6% 3.4% 1.8% 0.0% 1.0%
France 1.4% 3.1% 0.2% 0.4% 0.0% 0.3%
Italy 1.1% 2.7% 0.0% 0.2% 0.0% 0.0%
USA 1.6% 3.3% 0.6% 0.7% 0.0% 0.0%
Other2 14.6% 22.7% 12.2% 9.2% 0.0% 11.7%

The competitiveness of Namibia as a tourist destinations stems largely from it climate resource and natural resource assets. From tourism exit 
surveys it is also clear that nature/landscape touring and game viewing are the predominant foreign visitor activities, both among tourists 
generally and among holiday and leisure seekers in particular (figure 16). This highlights how directly Namibia’s tourism product is linked to 
the bio-physical environment and the natural resource base and how it may be affected by a changing climate, to the extent that changing at-
mospheric and weather patterns will impact on the national tourism resource base.  In terms of tourist destination, the major urban centres of 
Windhoek and Swakopmund are the most visited places by tourists in Namibia. This is in part due to their strategic locations in the country for 
transportation (airports and roads). The Etosha National Park is the most visited National Park, with 22% of all tourists travelling there, and 53% 
of all holiday tourists.
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3   Domestic tourism comprises of activities of residents of Namibia travelling and staying in places inside Namibia but outside their usual environment for not more than one conse cutive 
year for leisure, business and other purposes
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1.2.3.2 Drivers of sensitivity

The climate change impacts that affect tourism destinations, their competitiveness and sustainability can be classified into four broad categories – 
i.e. direct climate impacts, indirect environmental impacts, impacts of mitigation policies on tourist mobility and indirect societal change impacts. 

Climate is a principal resource for tourism, and it codetermines the suitability of locations for a wide range of tourist activities. Climate is also a 
principal driver of global seasonality in tourism demand, and has an important influence on operating costs, such as heating-cooling, food and 
water supply and insurance costs, inter alia. Thus, changes in the length and quality of climate-dependent tourism seasons (e.g., sun-and-sea) 
could have considerable implications for competitive relationships between destinations and therefore the profitability of tourism enterprises. 
Studies indicate that a shift of attractive climatic conditions for tourism towards higher latitudes and altitudes is very likely. According to Hamilton 
(et al., 2005), a decline in international tourist in the mid-century is projected for Namibia.

Increases in the frequency or magnitude of certain weather and climate extremes (e.g. heat waves, droughts, floods, tropical cyclones) are likely as 
a result of projected climate change. Such changes will affect the tourism industry through increased infrastructure damage, additional emergency 
preparedness requirements, and higher operating expenses (e.g., insurance, backup water and power systems, and evacuations), and business inter-
ruptions (IPCC, 2007a). In Namibia there are currently three significant tourist attractions that located at the coast: Sandwich Harbour, the wrecks of 
the Skeleton Coast and Walvis Bay lagoon with its Ramsar site. Even under the IPCC’s best case scenario of an 85% reduction in emissions, a sea level 
increase of 0.4m to 1.4m points to the erosion of these coastal landmarks to the point where they cease to be effective attractions, or cease to exist 
altogether (Sea Level Rise Report, 2010). Table 15 provides an overview of key climate hazards and their impacts on the tourism sector.

Environmental conditions are such a critical resource for tourism, a wide-range of climate-induced environmental changes will have profound 
effects on tourism at the local and regional destination level. Changes in water availability, biodiversity loss, reduced landscape aesthetic, altered 
agricultural production (e.g., food and wine tourism), increased natural hazards, coastal erosion and inundation, damage to infrastructure and the 
increasing incidence of vector-borne diseases will all impact tourism to varying degrees. In contrast to the varied impacts of a changed climate on 
tourism, the indirect effects of climate induced environmental change are likely to be largely negative (UNWTO-UNEP-WMO, 2008). 

National or international mitigation policies – that is policies that seek to reduce GHG emissions – may have an impact on tourist flows (Simpson et al., 
2008a; Gössling et al., 2008b). These policies are likely to lead to an increase in transport costs and may foster environmental attitudes that lead tourists 
to change their travel patterns (e.g., shift transport mode or destination choices). Namibia is among the long-haul destinations that might be affected by 
the mitigation policies – which would consequently adversely impact the country’s tourism economy (Second National Communication, 2008).

Climate change is thought to pose a risk to future economic growth and to the political stability of some nations. Any such reduction of global GDP 
due to climate change would reduce the discretionary wealth available to consumers for tourism and have negative implications for anticipated 
future growth in tourism. Since there is high dependence on international tourism, Namibia is sensitive to global economic growth and its effects 
on disposable income in source countries.  Climate change is considered a national and international security risk that will steadily intensify, par-
ticularly under greater warming scenarios. Climate change associated security risks have been identified in a number of regions where tourism is 
highly important to local-national economies (e.g. Barnett and Adger, 2007: Stern, 2006; German Advisory Council, 2007; c.f. Simpson and Hall, 
2008). International tourists are averse to political instability and social unrest, and negative tourism-demand repercussions for climate change 
security hotspots, many of which are believed to be in developing nations, are evident (Hall et al., 2004).

Namibia’s National Circumstances Report (2008) concluded that climate change will mostly impact the country’s tourism sector indirectly through 
changes in water and vegetation, as well as through wider-scale socioeconomic change – for example, fuel prices and patterns of demand for 
specific activities or destinations. Other indirect impacts may include changes in landscape (including the climate) and tourism, which might lead 
potential visitors to perceive Namibia as less attractive and consequently to seek new destinations elsewhere. 

Table 15: The main impacts of climate change and their implications for tourism (WTO-UNEP-WMO, 2008) 

Impacts Implications for Tourism
Warmer temperatures Altered seasonality, heat stress for tourists, cooling costs, changes in: plant wildlife – insect popula-

tions and distribution range, infectious disease ranges
Increasing frequency and 
intensity of extreme storms

Risk for tourism facilities, increased insurance costs/loss of insurability, business interruption costs

Reduced precipitation 
and increased evapora-
tion in some regions

Water shortages, competition over water between tourism and other sectors, desertification, 
increased wildfires threatening infrastructure and affecting demand

Increased frequency of 
heavy precipitation in 
some regions

Flooding damage to historic architectural and cultural assets, damage to tourism infrastructure, 
altered seasonality (beaches, biodiversity, river flow)

Sea level rise Coastal erosion, loss of beach area, higher costs to protect and maintain waterfronts and sea defences
Changes in terrestrial and 
marine biodiversity

Loss of natural attractions and species from destinations, higher risk of diseases in tropical-sub-
tropical countries

More frequent and larger 
forest fires

Loss of natural attractions, increase of flooding risk, damage to tourism infrastructure

Soil changes (such as 
moisture levels, erosion 
and acidity)

Loss of archaeological assets and other natural resources, with impacts on destination attractions.
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Table 17: The temporal changes in the Degree of Vulnerability in the tourism sector across Namibia

Regions
Degree of Vulnerability (1= High Vulnerability)

Direction of Change
Ranking for the Current Period Ranking for the Future Period

Erongo 12 9 Increases 29%
Hardap 9 6 Increases 40%
Karas 8 7 Increases 13%
Kavango 3 1 Increases 100%
Khomas 13 11 Increases 17%
Kunene 5 2 Increases 86%
Ohangwena 9 12 Decreases -29%
Omaheke 1 4 Decreases -120%
Omusati 4 5 Decreases -22%
Oshana 6 8 Decreases -29%
Oshikoto 10 13 Decreases -26%
Otjozondjupa 7 10 Decreases -35%
Zambezi 2 3 Decreases -40%

1.2.4 Water

1.2.4.1 Overview of the current status of the sector

Water is recognized as a key national asset (MAWF, 2010). The main consumers of water are shown in Table 18.  This chapter does not address 
the water demand of the livestock and tourism sectors, which are dealt with in other chapters of the report.  

Table 18:  Main consumers of water in Namibia, with expected trends in use (MAWF, 2010)

Sector Present (2008) use and future trend Comment
Irrigation farming Presently uses 40% of all Namibia’s consumption. This 

is expected to rise to 65% by 2030, due to expansion of 
Green Schemes mainly along the Orange and Okavango 
Rivers.

Efficiency of water use, and 
pollution, will become important 
issues.

Livestock farming The water demand of this sector is expected to stay 
relatively constant, as the number of livestock is limited 
by the carrying capacity.

Addressed in the Agriculture 
chapter.

Urban sector Both domestic and industrial + manufacturing con-
sumption included in this category. Presently uses 
about 20%, but the demand will almost double by 
2030, due to the high rate of urbanization, rising in-
come levels, and industrial development

This sector will require major cap-
ital investment to ensure future 
access to water and sanitation.

Pollution is a significant threat to 
the available resources.

Rural domestic water 
sector

This sector is relatively small and is not expected to 
increase substantially, as the increasing numbers will be 
absorbed by urban growth.

Although this is a relatively small 
proportion of the total consump-
tion, this sector is highly vulnera-
ble to climate change due to the 
reliance on rain-fed agriculture.

Mining sector A significant consumer but Areva, the owner of Trek-
kopje Mine, has developed a desalination facility at 
Wlotzkasbaken.  Desalinated water is purchased 
from  this plant by NamWater for distribution and 
on-selling to all other mines excluding Trekkopje.  
As a result, their demand does not add to the pressure 
on the country’s fresh water resources.  Overall, this 
sector’s water demand will still rise as other new mines 
develop.  

Mining can pose serious pollution 
threats to water resources. 

Tourism sector A major growth sector. Addressed in the tourism chapter
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constraints as this process makes the unit price for water very high.  

These main areas of vulnerability reinforce the need for Namibia to embrace water demand management more fully.  Table 20 summarises and 
ranks the vulnerability indicators.

Table 20:  Water sector indicators

Exposure in particular 
areas

Sensitivity Adaptive capacity Vulnerability to cli-
mate change

North-central regions

•	Reduced rainfall in 
catchments of northern 
perennial rivers 

•	Reduced rainfall in 
north-central regions

•	High dependence on Kunene River 
water for domestic needs, and on the 
Angolan component of the water trans-
fer infrastructure.

•	Relatively high levels of poverty and 
high dependence on rain-fed agriculture

•	Low level of access to safe water and 
sanitation

•	Significant level of dependence on wells 
for water supplies

•	Water demand management capac-
ity is low. 

•	Poverty diminishes the capacity to 
respond to climate events, or to find 
alternative livelihoods

Very high

North-central regions

•	 Increased frequency and 
intensity of flooding

•	Exacerbates existing low level of access 
to safe water and sanitation

•	 Increases costs of water supply

•	Poverty diminishes the capacity to 
respond to climate events

High

Central area of Namibia 

•	Water scarcity from 
more frequent and more 
intense droughts

•	Rising domestic and industrial demand 
for water from population and econom-
ic growth.  

•	Complex infrastructure for supplying the 
demand is in place, but shortfalls are 
still predicted.

•	Pollution threatens the capacity of the 
system.

•	Technical capacity relatively high, 
but there are concerns about main-
taining and expanding the system.

•	Capacity to prevent pollution is 
poor.

•	Augmentation options (e.g. from 
Okavango River) might themselves 
have limited capacity due to climate 
change and increased demands in 
Angola.

High to Very High

West and East Kavango 
Regions 

•	Reduced rainfall in 
catchments of northern 
perennial rivers 

•	 High dependence on Okavango flows 
for irrigation

•	 There is potential to reduce water 
demand by more efficient irrigation 
methods, but implementation is 
lacking

High

Central Namib coastal hub

•	Water scarcity from 
increasing population, 
exacerbated by droughts

•	Rising domestic and industrial demand 
for water from population, mining and 
economic growth.  

•	Technical capacity to desalinate 
relatively high, but energy demand 
and cost might be limiting.

High
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Table 21: Summary of adaptation strategies relevant to the tourism sector (Turpie et al., 2010)
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