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1 INTRODUCTION

This report is the result of a brief study that has been carried out in the period December
2003 to February 2004 by Jaap Arntzen, Pauline Dube and Martin Muchero for the
Programme Office of the Global Environmental Change and Food Systems Programme,
UK.

1.1 GECAFS in the context of Global Environmental Change

Many of the 200 million people living in Southern Africa rely on the immediate
environment for food security, either from agricultural activities and fisheries or from veld
products. A combination of man-made and natural factors is rapidly eroding the capacity
of the southern African ecosystems to support food production and provide food security.
As a result, food production has stagnated or even declined, and food insecurity has
increased.

Key factors affecting food provision include political instability, poor governance,
droughts, population growth, urbanisation, poverty, low economic growth, inadequate
agricultural policies, trade terms and regimes, resource degradation and recently
HIV/AIDS. Different factors determine the state of food provision in different countries.
For example, Angola and the Democratic Republic of Congo have favourable climatic
and physical conditions, but they perform far below their capacity in food provision due
to political instability and poor governance. In contrast, (semi) arid countries such as
Botswana and Namibia, produce insufficient food, but successfully achieve food security
through food imports due to economic growth and good governance. South Africa is
currently the dominant exporter of many food products; other countries export specific
products only (e.g. beef, fish). Southern Africa is a major and regular recipient of
international food aid to improve food provision. In general, national and regional
decision-makers are faced with major short-term challenges in food production and
provision which constrains ability to consider long term issues in food systems.

The medium and long-term impacts of global environmental change (GEC) need to be
superimposed on the immediate pitfalls in food production and provision in the region,
and this task poses a serious challenge to policy makers and researchers alike. One of
these challenges is the need to formulate policies that are built upon a solid
understanding of the links between GEC and food provision. The Global Environmental
Change and Food Systems (GECAFS) initiative was designed to address this challenge
and specifically focusing on:

1. How might the projected climate change stresses further affect the food systems
of Southern Africa; who and which place will be most vulnerable to these
changes?

2. What are the other key determinants of short and long-term food provision that
needs to be addressed simultaneously with GEC?

3. What measures can be put in place to minimise impacts of GEC and or take
advantage of positive trends that may arise from these changes?

4. What is likely to be the short and long-term feedback from measures adopted
specifically to avert negative impacts or take advantage of changes in climate
patterns?
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Attention for GEC in Southern Africa increased significantly since the establishment of
the United Nations Framework Convention on Climate Change (UNFCCC) at the UN
Conference on Environment and Development (UNCED) in 1992. All Southern Africa
countries are signatory of the UNFCCC and are expected, among others, to:

. Develop national programmes for reducing emissions of green house gases and
develop strategies to combat the impacts of global warming and climate change;

. Develop and elaborate appropriate and integrated plans of adaptation to the
impacts of global warming and climate change; and

o Take account of global warming and climate change in all social, economic and

environmental policies and actions.

Since then, several international science programmes were constituted to address
climate change. Among the most influential global research programmes are the World
Climate Research Programme (WCRP), the International Geosphere-Biosphere
Programme (IGBP) and the International Human Dimensions Programme (IHDP).

Despite these initiatives, to date, GEC-issues are not a priority in national development
plans and are rarely reflected in development policies. While this is in part due to lack of
resources and a pre-occupation with short-term priorities and calamities, it is also partly
due to limited understanding of the significance of GEC, particularly the effect of climate
change on sustainable development and key livelihood issues such as food provision.
The available information on climate change in Southern Africa remains general in
nature, and is not easily accessible to policy makers. This particularly applies to food,
which was treated in a fragmented manner by different GEC initiatives prior to the
establishment of GECAFS.

The GECAFS-initiative is the first GEC-initiative to consider the interactive effect of land
use changes, climate variability and socio-economic factors on food systems with the
aim of assessing the degree of vulnerability to future climate change and addressing
adaptation strategies [www.gecafs.org). The goal of GECAFS is to:

To determine strategies to cope with the impacts of global environmental
change on food systems and to assess the environmental and socioeconomic
consequences of adaptive responses aimed at improving food security.

The initial priority in GECAFS is to establish scientific information needs for designing
informed policies on food systems in the light of GEC. GECAFS has launched regional
projects in South Asia and the Caribbean, and is now considering the establishment of a
regional project in southern Africa (figure 1).

This report reflects the findings of the ‘scoping’ exercise done for a southern African
GECAFS project at the request of the GECAFS programme office. The work programme
for the consultancy comprised the following tasks:

1. Identify a range of potential stakeholders who could:
» Help to identify a GECAFS project in terms of policy information needs;

and
> Assist with identifying existing relevant information.
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2. Solicit from potential stakeholders the nature of information needs related to
Southern African food systems within the GECAFS context, and from regional
scientists on-going, relevant research.

3. Draft a background paper outlining key research issues within the GECAFS
framework for discussion at a follow-up research-planning workshop. The niche
of GECAFS, the value added by GECAFS and the new interdisciplinary GECAFS
science areas need to be highlighted.

The authors have used the following methods to implement the work plan: 1. Interviews
with policy and research stakeholders; 2. Literature review of research and policy
documents; 3. Review of agricultural statistics; 4 Review of information on GEC in
Southern Africa. Given the limited resources and time, it was impossible to be
comprehensive in terms of coverage of SADC countries and stakeholders, and literature.
The team’s activities have focused on the southern part of SADC (Botswana, South
Africa and Zimbabwe), and on national and international stakeholders and literature
accessible in those countries. The team has further relied on its network of contacts to
bring in additional relevant experiences (e.g. food security programme in Namibia and
climate change information from the UNEP/GEF/START/TWAS project on Assessment
of Impacts of and Adaptations to Climate Change in Multiple Regions and Sectors
(AIACC). The team has successfully used this information to scope food provision and
GEC issues that are relevant to the whole region in line with the terms of references
spelt out above.

The report has the following structure:

Section 1 introduces the report (1.1), classifies and characterises the main food
provision systems in southern Africa (1.2) and identifies the main trends in food
production and distribution (1.3).

Section 2 discusses the main socio-economic and physical features of southern Africa
(2.1), the GEC that are or occurring or have been predicted for southern Africa (2.2), and
the environmental and development goals that have been formulated for the region (2.3).
This section provides the context within which GEC as an additional determinant of food
provision must be understood.

Section 3 reviews major regional policy and research initiatives to improve food
provision. Special attention is given to SADC (3.1), NEPAD (3.2), CGIAR (3.3) and
several donor initiatives (USAID RCSA). These include the major potential stakeholders,
and projects where GECAFS-SA could add value.

Sections 4 to 6 review the main policy and research topics that have emerged from the
literature and interviews for the three GECAFS themes:

> Impacts of GEC on food provision and vulnerability (section 4);

> Adaptations to the GEC impacts on food provision and vulnerability
(section 5); and

» Likely environmental and economic impacts of the adaptations (section
6).

These sections provide the broad contours of a GECAFS project in southern Africa and
aim to indicate the niche and extra value of GECAFS project.
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Figure 1: Map of southern African region (SADC)
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1.2 Review and characterisation of southern African food systems

1.2.1 Food provision

Human food resources are ‘substance(s) taken into the human body to maintain life and
growth’ (Oxford Dictionary) and cover a diverse range of products:

Cereals and other conventionally cultivated crops;
Vegetables, fruits and edible oils;

Meat, milk and dairy products;

Fishery products; and

Other (non-conventional) products collected from the natural
environment or cultivated.

VVVVYVY

Food provision is therefore about ensuring that people take in sufficient variety of
substances to maintain life and growth.

Each food resource (and species) has its unique ‘production belt’, which is based on
physiological and climatic conditions, and which leads to comparative advantages and
disadvantages in the production of specific food resources (species).

At the regional level, the number of ‘food surplus’ countries has decreased, increasing
the region’s overall dependency on global markets and food aid. At the national level,
few countries produce enough food to meet their own needs, making the rest dependent
on their capacity to purchase imported food (e.g. Namibia and Botswana) or on food aid
(e.g. Lesotho, Malawi and Zimbabwe). At the local level, many households are poor,
cannot cover their own food requirements, and rely on food aid. Food distribution
networks are often inadequate to ensure availability of sufficient food at the local level.

While GECAFS adopts a regional approach, it is important that it recognises three
spatial levels (local or producer/ consumer level, national and international) and their
interactions. Food provision deals with the entire food chain from production to
consumption. Adequate food provision centres on the following interlinked aspects in the
food chain, food production, availability and economic accessibility of food.

Food production depends strongly on physiological conditions that determine the
suitability of areas for food production (comparative advantages), and the costs of
production. Yields and areas are co-determined by production management and policy
incentives. Governments face an important policy dilemma in pursuing food self-
sufficiency or food security. Due to the high economic costs of food self sufficiency, dry
countries such as Botswana and Namibia have shifted towards food security.
Producers face a wide variety of constraints, including over dependence on a high-risk
crop such as maize, declining soil fertility, obtaining inputs such as seeds and fertiliser,
water, lack of credit and access to new technologies, weak market linkages, including
information (USAID-RCSA, 2003).

Food availability is determined by food production and distribution networks/ imports. It is
obvious that food production in principle increases food availability. However, distribution
networks (e.g. roads, communication, modes of transport and information systems) and
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the financial situation of governments and consumers determine the ability to get
imports/movements inside the deficit country and/or area. Major developments have
occurred, particularly in the regional distribution networks, but especially sub-national
infrastructure requires further development or maintenance to get food quickly to
shortfall areas and groups. The storage and handling capacity is important for physical
food reserves, but it is expensive and local capacities may have decreased due to
stagnating yields.

Economic accessibility of food is determined by the price of food and by the purchasing
power of consumers and governments. The price of food resources firstly determines the
amount consumed. Obviously, the more expensive food is, the less the consumer can
purchase. Low food prices are attractive to consumers, but are known to discourage
agricultural production and productivity, as farmers fail to meet the costs of inputs and
make a profit. Prices are determined by the efficiency of production (based on
comparative advantages and good production techniques) and market conditions or
government regulations. Secondly, the purchasing power of households and
governments and competing demands determine their capacity to purchase food. The
rising health costs are an example of competing demands for scarce funds at the
household, national and regional level. Poorer governments and consumer groups do
not have access to sufficient food, rely on food aid or face malnutrition, if no proper
remedial action is taken. Both (aid and malnutrition) are widespread in southern Africa.

Food provision is closely related to the concept of food security that has superseded the
policy objective of food self-sufficiency in most semi-arid southern African countries (e.g.
Botswana and Namibia). Dry countries have realised that food self-sufficiency is
extremely difficult to attain, and the costs are much higher than the costs of food
imports). Food security can be described as the ‘physical, social and economic access
to sufficient, safe and nutritious food, which meets people’s dietary requirements and
food preferences for an active and healthy life (Namibian Food Security and Nutrition
Secretariat, 2001). The question arises whether needs or preferences should be
targeted for food security. If consumers prefer maize or rice, but local environmental
conditions favour sorghum and millet, which strategies for food provision/ security should
be adopted: 1. Encourage farmers to grow sorghum and influence consumer
preferences in favour of the ‘local produce’; and/or 2. Encourage non-farm development
to allow local consumers to purchase the preferred food themselves.

1.2.2 Food provision systems

As will be clear from the above, food provision systems rely on production systems,
distribution and storage systems and systems governing economic access to food.
Within this the adequacy and reliability of food provision depends on the performance of
each sub-system and the interactions between sub-systems. For example, a lower than
anticipated harvest could be compensated by rapid increase in food imports, but this
requires a good marketing and distribution network.

Food production systems
Southern Africa hosts a wide variety of food production systems, determined by the:

» Type of food (conventional and non-conventional food sources; fish,
cereals, meat);
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» Method of production (from the wild; ‘in situ controlled’ with low or high
external inputs); and

» Production strategy (subsistence or commercial and low/ high input
strategies).

Generally, food production ‘from the wild’ is decreasing, except in extremely dry areas or
during drought periods. Production of conventional food sources constitutes the
(growing) majority of food production. Most of these are exotics, and may not be fully
compatible with local environmental conditions (e.g. maize). There is growing interest in
game ranching in the region, but on the plant side, there has been little progress with the
production of non-conventional and environmentally adapted crops that can either be
sold to purchase food or directly provide food.

There is no widely accepted classification of food systems in southern Africa. Table 1 is
an attempt to classify food production systems based on their orientation, commercial or
subsistence. Commercial production is production for the market, while subsistence
production is meant for own consumption or bartering with neighbours and relatives.
The main types of food production are crops, animals, forestry, fisheries and mixed
farming systems.

Table 1: Food production systems in southern Africa by strategy

Type of agriculture Subsistence agriculture Commercial agriculture
1.Extensive natural harvesting Hunting-gathering, including fuel wood | Very limited
2. Cultivation of crops, vegetables and | Dry land crop production; Specialisation for cereal production;
fruits Mostly a mixture of conventional crops | horticulture and fruits.

(cereals, beans, melons). Irrigation and large scale production
3. Rearing animals (domesticated and Livestock farming Mostly ranching (beef, dairy,
game) breeding); move towards game

farming in drier areas of Botswana,
Namibia and South Africa

4. Mixed arable/ animal farming Spatially separate; done by one Yes
household
5. Forestry system Very limited Forest estates
6. Fisheries Yes Yes; inland fish farms mostly in Lake
Kariba

Generally, subsistence food production no longer appeals to the youth, who prefer to
secure food provision by increasing their non-farm income to purchase food. Southern
African food production systems can be described as ‘in transition’ in two ways. Firstly,
there is a move away from subsistence production where possible’. Secondly, a
transition process is taking place within the commercial sector to a future with less
subsidies and political weight for the agricultural sector, less abundant and suitable land,
and substantial participation of indigenous, often previously disadvantaged population.

Both transition processes put considerable pressure on food production.

Food availability system
Key sub-components of the food availability are:

» Transport networks (road, railway, port)

' A movement back to subsistence food production occurs during economic hardship when
poverty and unemployment increase (e.g. Zimbabwe).

10
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» Distribution networks (movement of production inputs and food);
» Storage networks, including storage at the farms, national depots and
regional storage facilities).

Both governments and the private sector participate in distribution and storage networks.
Transport networks have been mostly in the public domain.

Economic access system
Key sub-components of economic access system are:

» Income generation and economic growth;
» Income distribution and poverty reduction; and
» Food pricing systems.

Economic access is an important issue at the local and national level. Nationally,
economic growth, governance and sound macroeconomic policies tend to improve
national income and government revenues. Income distribution and poverty reduction
systems as well as pricing systems (e.g. market or controlled food prices) influence
economic access of local consumers. At the local level complex socio-economic factors
such as gender relations, distance from main centres, culture and ethnicity influence
literacy, access to information, income generating power and eventually economic
access.

Where consumers or governments lack the resources to purchase, food aid is important
to prevent food deficits and malnutrition. However, food aid creates uncertainties and
dependency.

1.2.3 Producers’ classification

In strategic terms, two categories of farmers are commonly distinguished. The first
category of commercial farmers produce crops or livestock etc. to maximise their profits
and sell the bulk of their products on the market; they run farms as business operations.
Profit maximisation can be pursued through cost minimisation or through maximisation
of revenues. Farmers choose the production level where their net marginal costs equal
the net marginal benefits (= price). Unlike for many other economic sectors, this rule is
difficult to apply ex ante in agriculture due to natural and human factors? For example,
droughts and floods negatively affect production and production costs, and make it
difficult to plan for the optimal situation. Human causes include government interventions
and market imperfections that make it difficult to control production costs and particularly
revenues.

Subsistence farmers, on the other hand, do not aim at profit maximisation but instead
seek a satisfactory and secure livelihood. Their livelihood consists of in-kind and cash
sources, and is derived both from agricultural and non-agricultural sources. A diversity of
livelihood sources (agriculture and non-agriculture) reduces risks and increases
livelihood security.

Key characteristics of each category are summarised in Table 2. The numbers of

commercial producers in most southern African countries is small, but they make a
substantial contribution to total production. In contrast, there are many subsistence

11
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producers, but their scale of operations is relatively small. Historically, commercial
farmers were advantaged, but advantages such as subsidies and cheap water and
labour are being abolished. And in some countries such as Zimbabwe land re-

distribution policies have resulted in a significant reduction of commercial farmers.

Table 2: Key characteristics of subsistence and commercial farmers.

Subsistence producers

Commercial producers

Numbers Large Small
Size of Small Medium to large
operations
Strategy A secure, diverse and improved Maximising income from producing food
livelihood through agricultural and non- | Risk takers
agricultural activities.
Risk control and minimisation
The input allocation to food production
depends on the opportunities.
Inputs Low external inputs High level of external inputs

Operate usually on communal land
systems, and holdings are not
necessarily delineated or fenced off.

Usually on private and fenced off land.
Commercial producers may also be found
in communal lands, usually in fenced off
parts.

Type of products

Multiple, used for own consumption

Few, specialised products

Equipment

Minimal

Mechanisation and intensification (e.g.
irrigation)

Financial capital

Minimal

High and access to credit

Practices

Low-input low-output system

Simple practices aimed at diverse and
secure yields

Competition for household inputs with
non-agricultural sector

High-input, output system
Modern practices aimed at profit
maximisation

Human resources

Mostly indigenous skills

Mostly modern agricultural and
management skills

Status Many are food insecure Food secure, but profitability variable and
dependent on government support
History Often disadvantaged (e.g. South Africa, | Historically advantaged with access to

Namibia and Zimbabwe)

best land, sufficient water resources and
subsidies

Policies and politics

Political and donor priority

Access and use of support is often
limited

Need to improve agricultural capabilities
and production

Reduced political power
Subject of substantial reforms (e.g. land,
access to water, subsidy policies)

The above discussion shows that food provision should be analysed by putting
agricultural development in the broader context of economic development. Food
provision can be stimulated by growth in agricultural production and or by economic
growth and higher incomes of government and household to purchase food.

1.3

Regional and sub-regional trends in food provision

While population growth has slowed down from above 3% in the 1970s and 1980s to an
average of 2.7% per annum in the 1990s, the increase remains above the growth rate of
food production of only 2% per year (Banzinger et al, 2001). While this net decline in per
capita food production is partly met through imports and food aid, in many cases,

12
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populace is simply eating less. Approximately 100 million people in sub-Saharan Africa

are malnourished, 30 million of them children under the age of five years.

Table 3 depicts agricultural land use and potential in the SADC countries. Clearly, the
total potential agricultural area is heavily underutilised, as only 20% of the suitable land
is under cultivation. Moreover, the irrigation sector is small in most countries, except for
South Africa and Zimbabwe.

Table 3: Land use and agricultural potential of the SADC countries in 1987 (‘000 ha)

Cultivated
Country Total Land Potential Cultivated Forestry Irrigation Cultivated area
Agr. Area
Area Area  Agr. Area Area & Others Area (%) Irrigated (%)
lAngola 124,670 124,670 31,500 3,500 93,500 10.0 111 0.3
Botswana 60,037 58,537 5,330 1,330 53,207 2.0 250 0.2
Lesotho 3,035 3,035 861 361 2,174 1.0 42.0 0.3
Malawi 11,848 9,408 3,273 2,273 6,148 18.0 69.0 1.0
Mozambique 80,159 78,409 40,409 3,080 38,000 70.0 7.6 23
Namibia 82,429 82,329 - 662 43,667 4.0 - 0.6
South Africa 122,320 122,320 29,057 13,174 4,369 1,130.0 45.3 8.6
Swaziland 1,736 1,720 364 161 1,364 62.0 44.2 35
Tanzania 91,509 88,604 45,030 5,030 43,574 146.0 1.2 2.9
Zambia 75,261 74,071 24,998 4,998 49,074 20.0 20.0 0.4
Zimbabwe 39,058 38,667 3,524 2,524 35,143 185.0 71.6 7.3
[Total 692,062 681,770 184,346 37,093 370,220 1,648.0 20.1 4.4

Source: Stilwell, 2000.

Table 4 shows the trend in per capita consumption of staple grains. The trend in per

capita grain consumption is presented in Table 4. In most countries, per capita

consumption has decreased, as a result of inadequate food production and inability to
import/ purchase grains. Nine-tenths of maize produced in Sub-Saharan Africa goes
directly for human consumption. (Banziger et al 2001).

Table 4: Per capita consumption of staples from 1985/86 to 1996/97 for the SADC
countries (kg/capita)

Per capita  1985/6 1986/7 1987/8 1988/9 1989/90 1990/1 1991/2 1992/3 1993/4 1994/5 1995/6 1996/7

Consumption

IAngola 50.7
Botswana 151.8
Lesotho 146.8
Malawi 154.4
Mozambique 60.4
Namibia 941

62.1
135.9
126
172.5
64.3
91

62
130.6
126.8
168.8

61
113.8

58.9
136.7
173.8
164.7

66.2
118.7

67.1
180.5
1781
142.7

70.3
111.5

649 68.7
183.8 175.8
199.3 202.8
142.3 127

789 704
105.2 107.9

67.7
174.4
209.3
121.6

89.8
120.5

67
200.1
207
129.5
74
114.7

52.6 33.8
197.7 186.2
1874 210
108.4 137.8

75 498
119.5 119.6

13

36.5
191.8
181
147.1
60.4
114.1
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South Africa 163.9 165 1849 1794 1747 172 1703 1517 168.2 143.8 1412 131.8
Swaziland 1826 1141 190 133.3 187.9 1327 130.3 137 1743 100 954 107.2
anzania 86 87.2 84.5 83.3 90.5 93.4  84.1 69.2 664 703 718 71
ambia 147 1406 146.4 1574 167.6 167 147.7 1406 1475 1418 1156 124.4

Source: Stilwell, 2000.

Table 5 shows the importance of various crops in terms of local production, consumption
and import. Maize is the most important grain in all respects (production, consumption
and imports). Obviously, the impacts of GEC on maize are of critical importance to the
region’s food provision. Rice is a major staple, and mostly imported. The same applies to
wheat, although there is some production in the region. More drought resistant grains
such as sorghum and millet appear to be the least important at the regional level. Their
production is confined to the semi-arid areas, and consumption is relatively low (with the
exception of Botswana).

Table 5: Importance of main grains for production, consumption and imports

Food Production Food Imports (product
(average production Consumption and share in total
share for period 1990- imports 92-2001)
2003)
Largest grain Maize (81.0%) Maize Maize 45.9%)
Second largest Wheat (8.3%) Rice Wheat (34.0%)
Third largest Sorghum/millet (7.4%) Wheat Rice (17.7%)
Fourth largest Rice (3.4%) Sorghum-millet Sorghum (2.2%)
Fifth largest No data Millet (0.1%

Source: based on SADC-FANR data
1.3.1 Trend in regional food production

Grain production

Figure 2 summarises the trend in forecasted grain production? in the SADC region. In
most years, the region should be self sufficient in grain production as production
exceeds the ‘normal consumption estimated in the range of 13 to 17 million tonnes
(1992/93 estimate SADC). Production clearly decreases during droughts (e.g. 92/93),
but overall production shows a cautiously upward trend. The average annual forecasted
production has risen from 16.5 million tonnes in the period 1990-96 (including the 92/93
drought) to 22.5 million tonnes in the period 1997-2003. If the drought year of 1992/93
were excluded, the average for the period 90-96 would be 21.8 million tonnes. The
coincidence of a poor season in all SADC countries resulted in severe shortages and the
need for international assistance in 1992.

2 No actual production figures were obtained from SADC.
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A breakdown by type of grain shows that maize is the major crop (81 % of production)
followed by wheat (8.3%), sorghum and millet (7.4%) and rice (3.4%). No major shift in
crop choice is apparent from the data for the period 1990-2003. The share of maize is
increasing slowly, mostly at the expensive of wheat production.

Koester (IFPRI 1993) compared production patterns in Malawi, Tanzania, Zambia and
Zimbabwe with the suitability of growing crops (Table 6).

Table 6: Suitability shares and production shares for the main food staples (1986-
88 as percentages)

Malawi Tanzania Zambia Zimbabwe
Crop A B A B A B A B
Maize 100 83 76 27 97 81 59 81
Cassava 96 10 50 62 60 16 24 4
Phaseolus beans 99 5 75 3 96 0 59 2
Sorghum 100 1 75 5 86 2 59 5
Millet 53 1 74 3 94 2 53 7

share of these five staples.

Source: IFPRI 1993

His findings show a huge difference in the grain growing potential among the four
countries. Grain production does not only reflect local environmental conditions but also
revealed preferences of policymakers in each country (e.g. maize in Zimbabwe).

Buckland (1993) argues that deliberate government strategies in the provision of

services such as marketing facilities, agricultural extension services, input programmes
and similar strategies have, in the past, stimulated maize production. A good example
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of this relates to maize production in Zimbabwe before and after its Independence in
1980.

Prior to 1980, the bulk of marketed maize emanated from the large-scale commercial
farming sector. This is less the case now, as expansion of the Grain Marketing Board’s
operations at independence into communal areas stimulated a marked increase in area
sown to maize and in the volume of maize marketed by smallholder farmers. The
spread of hybrids to small scale farming sectors and further increases in their use by the
large-scale commercial farming sector are also reflected in the generally higher average
yields in the latter part of the 1980s relative to the 10 years before. But the introduction
of hybrids, while raising average yields, has also resulted in the amplitude of the
fluctuations in yields getting larger. In good years, hybrids yield better than local
varieties; in poor years, this tends to be reversed, raising questions about the suitability
of current hybrids in risky, drought prone areas (Buckland 1993).

Livestock production patterns

Table 7 summarises the major livestock producing countries, as measured by the size of
the national herd. Tanzania and South Africa are among the largest producers for most
types of animals. Smaller countries like Botswana, Namibia and Lesotho are major
secondary producers.

Table 7. The major livestock producing countries ranked by size of national herd (1 top

country).

Cattle Sheep Goats Pigs Equines Poultry
1Tanzania South Africa Tanzania DRC Malawi South Africa
2South Africa Tanzania DRC South AfricaNamibia Mozambique
3Zimbabwe  Namibia Zimbabwe Angola Lesotho Tanzania
4Angola DRC Angola Tanzania Zimbabwe Zambia
5Botswana Lesotho Botswana Malawi South Africa Botswana

Source: SADC-FANR.

The cattle density (ha/ animal) is lowest in Swaziland (2.1 ha/cattle) followed by
Tanzania and Lesotho (5.9 ha/cattle) and Zimbabwe (7.1 ha/cattle); SADC FANR data.

Storage facilities and grain reserves

Table 8 depicts the estimated grain storage facilities in the SADC countries in 1993, but
excludes South Africa [not yet part of SADC at that time). The total grain storage was
estimated at just under 8,5 million tonnes. Zimbabwe had the largest storage facilities at
nearly 5 million tonnes capacity, excluding privately owned storage facilities. Most of
these storage facilities were located on the lines of rail or main road trunks servicing
commercial agriculture.

The National Strategic Grain Reserves were estimated at 1.4 million tonnes in 1993.
The reserves have changed tremendously since then due to varying factors including
lack of economic capacity to hold physical or even financial strategic stocks enough for
more than just a couple of months. Comparing the national strategic reserves and
storage capacity, Table 8 shows that the region has adequate storage capacity to store
the reserves.
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Table 8: Grain storage capacity and national strategic food reserves in SADC
countries: 1993
Grain Storage  National Strategic

Capacity Reserves Type of Strategic
Country (000 mt) (000 mt) Reserve Commodities
Angola 114.70 N/a -
Botswana 140.00 80.0 Sorghum & maize
Lesotho 120.60 9.0 White maize
Malawi 554.70 180.0 White maize
Mozambique 315.00 60.0 White or yellow maize
Namibia 20.00 N/a -
Swaziland 61.10 15.0 White maize
Tanzania 808.00 150.0 White maize
Zambia 1335.70 10.0 White maize
Zimbabwe 4979.50 900.0 White maize
SADC (1993) Total 8449.30 1404.0

Source: SADC Food Security Technical and Administrative Unit (FSTAU), 1993

Comparing the storage capacity with production and consumption figures, it becomes
clear that apart from Zimbabwe, most SADC countries (this is before South Africa joined
the SADC community) have smaller storage capacities than their estimated production
and consumption figures. This situation has not changed much as there has been little
serious additional capital expenditure in storage infrastructure in the region since 1993;
even though the private sector has since entered this field of providing storage facilities
following market liberalisation systems introduced in most countries in the early to mid
90s.

Transport networks

Sub-Saharan Africa is characterised by highly scattered settlements, resulting in high
transportation and communications costs, and in isolation and underdevelopment of
rural communities. The scattered pattern of rural settlements leads to a low density of
road networks. (Stilwell, 2000). Road density ranges from 0.01 to 0.47 km of road length
per km? of area. This is far below the 0.30 — 0.45 km of roads per square kilometre of
land area in the Asian countries (Stilwell, 2000). Zimbabwe and South Africa are the
only countries with similar densities.

Transport problems are compounded by inadequate maintenance due to limited
budgets. This has resulted in high transport and communications costs in Sub-Saharan
Africa.

Communication networks

Communications infrastructure is a pre-requisite for primary production for the market,
for trade, commerce and industry (Stilwell, 2000). Access to communications
infrastructure facilitates economic growth, as it reduces transaction costs. In relation to
the SADC countries, and in terms of international norms, SADC’s telecommunications
infrastructure stock is poorer than its transport infrastructure stock.
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According to Stillwell (2001) Mauritius is the only SADC country that meets the criteria of
a “high-growth” country while South Africa meets the criteria only because of the very
skewed distribution of its telephone network. Namibia falls between a middle-growth and
a low-growth country. The rest of the SADC countries fall far below the world
benchmark for low-growth countries.

Improvement in road and communication networks should therefore also be a priority in
the quest to improve food security and provision.

1.3.2 Food imports

Trends in food imports for (12) SADC are summarised in figure 3 (million US$). The
costs of imports fluctuated between 30 to 55 million US$ in the period 1994-2003, but
there is no upward or downward trend. During droughts the import bill may exceeds US$
100 million (1992/93).

The main imported grain is maize closely followed by wheat and rice. Imports of
sorghum and millet are very small, and confined to a few countries (Botswana,
Zimbabwe and South Africa).

Figure 3:
SADC Imports of grain (total and by grain; 1992-2001)
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Source: FANR-SADC
1.3.3 Food aid

Eicher (2003) argues that Africa depended in the 1960s on agricultural trade, but by the
seventies, the continent became aid dependent. Increased donor aid to agriculture in the
1970s was a response to the global economic turbulence (e.g. huge increases in oil and
grain prices) and to optimism about boosting African agriculture through the successes
of the Green Revolution of Asia.

In the ensuing 80s and 90s, there was a shift in development thinking and practice
leading to donor driven economic liberalisation and reforms in the 80s and 90s. Poverty
alleviation returned to the aid agenda in the 1990s and development thinking then
focused on poverty alleviation, policy reform, decentralisation, sustainable livelihoods,
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value-added exports and trade (Eicher, 2003). Eicher identifies a large donor challenge
regarding poverty alleviation, which is significant to GECAFS:

“How do external agencies — NGOs, foundations and donors — mobilize political
support and resources for the poor (Lipton 1977). After all poverty is all about
politics, power and access to knowledge, resources and markets.”

During the 1990s, donor aid to agriculture decreased by around a third (Table 9).
Table 9: Net aid disbursements to southern African countries (US$ million)

1995 1996 1997 1998 1999 2000 2001

Angola 418 473 355 335 388 307 268
Botswana 90 75 122 106 61 31 29
Congo Dem.Rep 196 166 158 125 132 184 251
Lesotho 114 104 92 61 31 37 54
Malawi 435 492 344 435 447 446 402
Mauritius 23 20 43 42 42 20 22
Mozambique 1064 888 948 1040 805 877 935
Namibia 192 188 166 181 179 153 109
South Africa 389 364 496 514 541 488 428
Swaziland 58 33 28 35 29 13 29
Tanzania 877 877 945 1000 990 1022 1233
Zambia 2034 610 610 349 624 795 374
Zimbabwe 492 371 336 262 245 178 159
Sub-Total 6382 4661 4643 4485 4514 4551 4293
Rest of Sub-Sahara 12038 11458 9602 9415 8209 8151 9237

Total 18420 16119 14245 13900 12723 12702 13530
Source: Adapted from Eicher, 2003, p.44

In summary, this section looked at the main food systems of southern Africa with
consideration to food sources at local, national to regional scale. Food production,
imports and aid are the main food sources. Economic power determines food
production and imports and the level of dependence on food aid. Two systems
dominates production, i.e. subsistence small-scale and commercial large scale farming.
Food production, particularly in communal areas has either declined or stagnated. Food
aid supports the poor and has a major role in periods of disasters. However, regardless
of sources of food, storage, handling and distribution are important part of the food
provision chain. While the region has adequate grain storage facilities, distribution and
communication networks remain poor. The following sections focus on the role of GEC
on food systems of southern Africa, potential adaptation options and implications of such
adaptations in the long run with the aim of setting up a pathway for designing a GECAFS
activity that will address the needs of policy makers.
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2 GEC in Southern Africa

This section provides the biophysical and socio-economic context of southern Africa that
should shape the GECAFS project in southern Africa, and make it relevant to decision-
makers.

21 The southern Africa region

2.1.1 Biophysical features

Climate: The climate of Southern Africa ranges from humid coastal zones to land-locked
(semi-) arid lands, marked by high intra-seasonal and inter-annual variability. Rainfall
levels and variability vary enormously within the region with the driest parts in the
southern and southeastern parts of the region and wetter conditions with more reliable
rainfall towards the north.

Droughts are common and floods occurred in 1999/2000. Such extreme events are often
linked to the ElI Nino-Southern Oscillation (ENSO) phenomenon. Rainfall occurs in
summer between October and April with exception to the southwest tip of the continent
where winter rainfall is recorded. Higher rainfall is experienced in the northern parts due
to the Inter-Tropical Convergence Zone (ITC) and the Atlantic Ocean Air masses. For
example, mean annual rainfall of over 3000mm is found in parts of the Democratic
Republic of Congo (DRC). In the southern parts most of the rain is from the maritime air
masses of the Indian Ocean but their impact decrease westward and this combined with
the effect of the cold Benguela current along the Namibia coast account for the semi-arid
to arid conditions over much of the mid-southern part of the continent with mean annual
rainfall as low as 50mm over parts of Namibia and 250 mm. on the western parts of
Botswana (Ministry of Works, Transport and Communication, 2001).

No long-term rainfall-monitoring network exists as yet in southern Africa. Consequently,
any changes in rainfall patterns have to be ascertained from long established individual
rainfall stations in countries such as Botswana, Namibia, South Africa and Zimbabwe.

Soils and physiography: Much of Southern Africa is overlain by granite related rocks,
which generally give rise to infertile soils. The central parts of the region, stretching from
the northern part of South Africa, over most of Botswana to the Democratic Republic of
Congo is covered by the nutrient poor aeolion Kalahari sands. Pockets of fertile soils
are limited to drainage networks associated with the southern extension of the East
Africa rift valley.

Drainage and water: Water resources are very limited in the region, particularly in the
southern parts. Most of the available surface water in the region is shared among two
countries or more, and its use is subject to the SADC Shared Water Resources Protocol.
Five of the ten largest surface water bodies in sub-Saharan Africa occur in Southern
Africa with basins extending from about 385 000 km? for Limpopo to 3720 000 km? for
the Congo River (Sharma et al, 1996). Seven out of the twelve Southern African
countries belong to multiple international river basins, typically involving four to nine
river basins per country. Despite the noted network of rivers, water shortages constrain
agriculture and other national development plans in the semi-arid parts of the region.
Shared basins have important implications on water management, and agricultural water
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sources due to growing water demand in other parts of the economy. Significant land
use competition over the same water source also exists within the same country for
instance, livestock versus wildlife in the Okavango Delta waters in Botswana.
Groundwater resources are mostly used for livestock production. Groundwater data are
generally poor, but nonetheless resources are considered to be very limited in

Botswana, Namibia and South Africa, and constrain livestock production. The amount of
treated effluent is growing, and treated water offers important opportunities for irrigation,
mostly close to urban areas.

Vegetation: Savanna vegetation dominates the region with mophane and fine-leaf acacia
woodland being the most common species. On the drier Kalahari sands
is shrubland with a relatively dense layer of less nutritious grass species and woodlands
in depressions and along fossil valleys. In the wet northern areas broadleaf Miombo
forest occurs. Wetland vegetation ecosystems found along the coast and inland
wetlands are also significant.

Wildlife: The vegetation ecosystems of Southern Africa are home to a rich and diverse
wildlife population, although numbers of many species have been declining (except the
elephant). A significant proportion of land is under wildlife conservation areas, 17% of
the total surface area in Botswana and 11% in Tanzania (Moyo et al., 1993). This
supports the predominantly nature-based tourism industry, which is an important engine
of economic growth.

Southern Africa has a large marine space, spanning from Tanzania on the Indian Ocean
to Angola and this is a home to several migratory fish stock such as pilchard, mackerel,
hake, shrimp, tuna and others. Inland fisheries are important for instance over Lake
Malawi (Moyo et al., 1993) and now commercial fish farming on Lake Kariba.

Agriculture: Agriculture is the major form of land use in the region and involves both
arable production and livestock rearing. In South Africa it accounts for 89% of the land
surface (Schulze et al, 1995; Harsch, 2003). However, crop production remains a high-
risk activity in the drier parts such as Namibia and Botswana where the agricultural
sector only accounts for 3% of the national gross domestic product. Botswana and
Namibia are highly dependent on food surpluses elsewhere in the region to meet their
food security. But, despite this, agriculture has a significant role in meeting subsistence
needs of rural communities in these aid zones of the region.

2.1.2 Socio-economic features

Southern Africa has plenty of development opportunities in terms of human resources,
minerals, unique environmental assets and agricultural potential, but the potential
remains underutilised due to a troubled political history and serious problems in attaining
good governance, achieving rapid economic growth and regional integration and trade.

The main socio-economic features of southern Africa include low economic growth,
illiteracy, poverty, lack of formal employment opportunities, poor governance, rapidly
changing political and governance conditions, and marginalisation in the global
economy. Clearly, the region’s potential, including the agricultural one, is being under-
utilised.
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The region is dominated by South Africa that holds around a quarter of the population
but three-quarters of the region’s Gross Domestic Product. Southern Africa is also
characterised by great socio-economic diversity, ranging from medium-income, highly
successful economies to low-income, struggling economies.

High population growth has long been a problem for economic development and food
provision in southern Africa. During the 1970s and 1980s, annual population growth
exceeded 3% in many countries, but growth rates have fallen to an average of 2.7% for
the SADC region in the 1990s. Recently, the incidence of the HIV/AIDS endemic and
associated diseases such as Tuberculosis together with family planning measures have
led to much lower growth rates, with a possibility of a declining population in some
countries in future, and to a dramatic reduction in life expectancy at birth.

The region is rapidly urbanising, for instance, 58% of the population are in towns in
South Africa, and in Botswana it is 49% (Kalabamu, 1994). Urbanisation brings about
changes in consumption patterns and as a result brings new challenges in the food
provision system. Despite the rapid urbanisation, a large section of the population
remains based in rural areas. Many living in urban areas have substantive links to rural
areas (up to 85% in Malawi), and as a result mostly depend on natural resources for
daily needs. Economic stagnation and loss of formal sector employment have pushed
people back into rural areas in countries such as Zimbabwe, as rural life is cheaper, and
access to land offer some livelihood opportunities that are gone in urban areas.

The region’s economic growth is relatively low and volatile. The average annual real
growth was 1.87% in the period 1992-2003, with a range of —2.4% during the 1992
drought to a peak of 4.6% in 1996. Some countries have sustained a much higher record
of rapid economic growth. Other countries such as Mozambique have accelerated
growth in recent years, while Zimbabwe experiences negative growth.

Per capita income in the region varies from US102 in the DRC to US3589 in Mauritius.
In terms of per capita income, the following classification can be made:

> A cluster of reasonable income countries: Namibia (US$ 1667 in 2001),
Botswana, South Africa and Mauritius (US$ 3589 in 2001);

» Low income countries: from the DRC (US$ 102 in 2001) to Swaziland
US$1109 in 2001);

UNDP uses the human development index as its chief development indicator. The HDI
index is a composite index based on income, education and health achievements.
Mauritius also performs best in terms of human development (rank 71; medium
development). South Africa, Swaziland, Namibia, Botswana, Lesotho and Zimbabwe are
also ranked as countries with medium human development. The other countries are
labelled as low human development countries.

The unsatisfactory level of human development is also visible from several health and
food indicators related to food provision. Table 10 shows the state of dietary in-take and
child health and nutrition. Malnutrition and low child weights are common in the region,
and dietary per capita in-take of less than 2000 calories per day are found in Angola,
DRC, Mozambique, Namibia and Zambia.
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Table 10: Some indicators of food security in SADC countries.

Year/ I::’lfants with low birth

Country P.c. energy supply period eights Rural child malnutrition Year/ period
lAngola 1,910 (1996 -1998) 19 (1990-1997)

Botswana 2,210 (1996-1998) 11 (1990-1997) 34.00 (1990-1998)
DRC 1,750 (1996-1998) 15 (1990-1997) 52.00 (1990-1998)
Lesotho 2,230 (1996-1998) 1" (1990-1997)

Malawi 2,170 (1996-1998) 20 (1990-1997) 44.00 1992
Mauritius 2,940 (1996-1998) 13 (1990-1997)

Mozambique 1,780 (1996-1998) 20 (1990-1997) 38.90 1997
Namibia 1,860 (1996-1998) 16 (1990-1997) 32.40 1992
Seychelles 2,400 (1993-1995) 10 (1990-1997)

South Africa 2,840 (1993-95) 27.00 (1990-1998)
Swaziland 2,490 (1996-1998) 10 (1990-1997)

Tanzania 2,000 (1996-1998) 14 (1990-1997) 43.20 1996
[Zambia 1,960 (1996-1998) 13 1990 45.80 1996
Zimbabwe 2,140 (1996-1998) 10 (1990-1997) 22.80 1994

Cal.day % of births % of stunted under fives

Source: World Bank, 2001.

Low economic and human development makes it difficult for most southern African
countries to develop and maintain the necessary infrastructure.. It also forms a
constraint for agricultural research, technology development and transfers and support
to farmers. Many countries have a heavy foreign debt burden, and depend on foreign
support and aid and the associated conditions for economic and political reforms.

Poverty is still widespread and unacceptably high, and ranges between 40 to 75% in
most countries. The average human poverty index for the SADC region is 31.5 (1998)
with the highest poverty recorded in Angola (54.7) and the lowest in Mauritius 11.5;
(SADC annual report 2001-02). While some countries are gradually reducing poverty
(e.g. Botswana), in other countries poverty has increased dramatically. Limited job
opportunities and poverty continue to put pressure on subsistence agriculture and
natural resources . Nearly all countries have large traditional subsistence small-scale
food production systems, dominated by female-headed household.

Over 80% of the region’s population relies on fossil fuel for energy, coal-fired power
stations for electricity and biomass for domestic use. Combined with other activities this
has resulted in deforestation and development of land degradation in extreme cases.

Access to clean water, energy, and health services and communication infrastructure is
limited and this compromises the general well being of the society. The ‘reasonable’
income countries tend to have better water, communication, energy and sanitation
conditions. As noted above less than a quarter of the roads are paved in the region,
leading to high transport costs and hampering intraregional trade.

Low investment in human development in the region constrain governance and overall
economic development and this will make it difficulty to attain some of the goals of the
New Partnership for Africa (NEPAD) and to effectively implement GEC adaptation
strategies in future. Political instability has constrained developments in for example
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Angola and the DRC. The recent land distribution in Zimbabwe has negatively affected
food security of the country and the region and this increases vulnerability to GEC.

2.2 Global Environmental Changes for Southern Africa

Studies on climate change have shown from station records that the world is 0.6° C
warmer than 150 years ago. A trend of increasing temperature has been confirmed in
different parts of Southern Africa. IPCC (2001) assessments showed, using different
global climate scenarios, that temperatures over Southern Africa will rise by a range of
about 2 to 5° C in 2050, affecting most the central land mass of the region occupied by
Botswana, parts of Zimbabwe and South Africa and Namibia. At a global scale, a
warmer climate will result in higher rainfall. However, although there are variations
between results of different climate change scenarios, majority of climate models show
that the opposite is likely to be experienced in sub-tropics, for example most of the
central to western parts of southern Africa are likely to experience drier conditions.
Results from six global climate models (GCM) over Botswana applied for two different
scenarios, A2 and B2 confirm that aridity is most likely to occur although there will be
temporal and spatial variation on the magnitude of change (figure 5).

Results of climate scenarios also signal a possibility for a shift in precipitation patterns,
which may affect the length of the growing season (Ministry of Natural Resources,
2000). A reduction in the growing season rainfall of up to 15% in some parts of southern
Africa has been indicated (Hulme et al., 2001). Also indicated is a general increase in
climate variability and extreme events such as the 1983 to 1987 and 1991/1992 drought
and the 1999/2000 floods.

Figure 5:
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Percent annual rainfall anomaly by 2099 based on observed station data and rainfall
simulation from six Global Climate Models: NCAR-CSM, NCAR-PCM, ECHAM,
HADCM3, CSIRO and CCCMA (see Carter et al, 2000 for more information on GCMs).
An example for all the six GCMs is shown for Gaborone. For Kasane on the wet
northern tip of Botswana and Ghanzi, the western arid part of Botswana only results of
the four GCMs that confirm dry conditions are shown as well as the average (AVG). A2
and B2 represent scenario families that describe future demographic, social, economic
and technological developments that will have regional and global implications on green
house gases. A2 represents a very heterogeneous world, with high population growth,
regionally oriented economic development and fragmented and slower per capita
economic growth and technological change. While B2 represents a world, which
emphasises local solutions to economic, social and environmental sustainability,
moderate population growth, intermediate economic development and less rapid diverse
technological change (IPCC, 2000). Data was acquired through the UNEP/GEF/
START/TWAS project from the Climate Systems Analysis Group, University of Cape
Town.

Percent annual rainfall anomaly by 2099 based on observed station data and rainfall
simulation from six Global Climate Models: NCAR-CSM, NCAR-PCM, ECHAM,
HADCM3, CSIRO and CCCMA. An example for all the six GCMs is shown for
Gaborone. For Kasane on the wet northern tip of Botswana and Ghanzi, the western
arid part of Botswana results of the four GCMs that confirm dry conditions are shown as
well as the average (AVG). Data was acquired through the UNEP/GEF/START/TWAS
project from the Climate Systems Analysis Group, University of Cape Town.

Research in the past decades has shown that changes in climate patterns are linked to
an increase in greenhouse gases due to anthropogenic activities. However Africa’s
absolute contribution to all green house gas (GHG) emissions is the lowest, according to
Hulme et al. (1995) about 7% of the world’s total, with Southern Africa contributing less
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than 2%. South Africa accounts for a high proportion of emissions in the region for
instance, it accounts for 89% of the region’s CO, and this is mostly from energy related
activities. However, others have indicated that despite the apparent low rates of
greenhouse gases, in Southern Africa, a combination of urban and biomass burning
emission of aerosols and trace gases plus the circulation of natural dust have a potential
to have significant influence of climate processes over the region (Tyson et al, 2002).

The indicated climate changes will affect biophysical processes with implications on the
supply of environmental resources and ultimately food security among communities of
Southern Africa. This is of major concern given the already rising pressure on natural
resources. Further, adaptation capacity to climate change is defined by progress in
socio-economic development and as a result the widespread poverty in the region is an
indication of the high level of vulnerability to climate change (Parikh, 2000). The overall
impacts of global environmental change for southern African food provision noted in the
literature include the following (Tyson et al, 2003):

» Changes in agricultural production belts. The area for sorghum production
appears robust, but maize and several trees species are expected to be more
affected and vulnerable;

» Productivity advantages of C3 over C4 crops and plants, with the C4 group more
favoured;

» The productivity of rangelands is closely related to rainfall patterns. Productivity
is expected to decline in the southern parts where rainfall is likely to decrease
and become more variable;

» A decrease of quality of rangelands in southern Africa; but better rangeland

conditions in north-west and sou