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Adaptation to climate change in Southern Africa: New
boundaries for sustainable development?
STEFFEN BAUER* and IMME SCHOLZ

German Development Institute (DIE), Tulpenfeld 6, 53113 Bonn, Germany

The evident correlation of climate impacts and poverty poses a particular challenge for the Southern African region: climatically,
the region is warming up faster than the rest of the world, and socio-economically it is one of the world’s poorest and most
vulnerable regions. With its land and water resources already under stress, the double bind of climatic change and structural
poverty will create impenetrable boundaries for sustainable human development unless unprecedented adaptive capacities are
developed. This introduction provides a conceptual and environmental background for empirically informed discussions of
adaptation to climate change in Southern Africa. It first considers the notion of boundaries for human development and relates
them to established concepts of vulnerability and adaptation. It then reviews expected climate impacts in the context of regional
development and provides an outlook on the research presented in this special issue. It thus sets the stage for exploring the
potential of Southern Africa to follow a sustainable human development path while responding to the impacts of climate change.
In conclusion we argue that, uncertainty in regional climate scenarios notwithstanding, the reduction of people’s vulnerability is
imperative for development policies across the Southern African region.

Keywords: adaptation; boundaries; climate change; Southern Africa; sustainable development; vulnerability

There are few misfortunes in the world that you

cannot turn into a triumph if you have the iron

will and the necessary skill. (Nelson Mandela)

1. Introduction

Among the manifold studies and reports on

anthropogenic climate change, the title-cum-

slogan of the United Nations Foundation’s

report on how to confront climate change prob-

ably captures best the double-edged challenge

that lies ahead: ‘Avoiding the unmanageable

and managing the unavoidable’ (United Nations

Foundation, 2007). In view of accumulating

scientific insights and recent political develop-

ments, the latter half of the slogan is gaining

ever more urgency for Southern Africa. How so?

Climatically, the Southern African region is

warming up faster than the global average. Socio-

economically, Southern Africa represents one of

the world’s poorest and most vulnerable

regions.1 Between them, the countries of Southern

Africa represent roughly one-tenth of the people

that Paul Collier refers to as the world’s ‘bottom

billion’: the share of the global population that is

effectively decoupled from overall global progress

(Collier, 2007). It is them who will be hit first

and hardest by climatically driven environmental

change.

The resulting combination of environmental

stress and structural poverty brings with it

additional challenges for societies across the

region. Thus, the overarching question that con-

cerns this special issue of Climate and Development

is whether and to what extent evident needs for

adaptation represent boundaries to human devel-

opment in Southern Africa: a region that includes

some of the world’s poorest countries (e.g. Zim-

babwe, Mozambique, Zambia, Malawi) as well as
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the regional engine of industrial development,

the Republic of South Africa.

While the prospective boundaries resulting

from adaptation – understood to both increase

resilience to climatic change and reduce vulner-

ability regarding its impacts – will be the focus

of our discussion, and indeed this special issue,

we consider them as only one side of a coin. On

its flip side are prospective boundaries resulting

from mitigation, that is, the need to switch econ-

omic development to a low carbon path – not

least in view of the coal-fuelled growth of South

Africa’s emerging economy.

We are not suggesting that Southern Africa has

noroletoplayinglobaleffortstoavoidtheunman-

ageable. Indeed, adaptation must not be con-

sidered a substitute for mitigation: sustainable

human development will require an approach

that includes mitigation strategies as well as adap-

tation strategies. Yet, we argue that the challenges

faced in terms of adaptation will be gigantic even

if global mitigation efforts were to be more suc-

cessful than is currently conceivable.2 This per-

tains to sustainable development everywhere,

but particularly so in Southern Africa: not only

is there a very high correlation between climate

impacts and poverty, but efforts to reduce

poverty are undermined by ongoing climate

change (Parry, 2009, p. 5).

Moreover, while even the poor economies of

Southern Africa may contribute significantly to

climate change mitigation, achieving the necess-

ary emissions reductions to stabilize mean global

warming within a ‘manageable’ margin is out of

their hands. Indeed, ‘the most important

aspects of mitigation for Africa are the impli-

cations of the mitigation strategies chosen by

the rest of the world’ (Collier et al., 2008, p. 339).

In the wake of the truly disillusioning climate

summit of Copenhagen, the choices of the rest

of the world do not bode well for Africa. Global

greenhouse gas emissions continue to increase

at a dizzying rate. Meanwhile, evidence is mount-

ing that even the daunting findings of the Inter-

governmental Panel on Climate Change

(IPCC)’s Fourth Assessment Report (IPCC, 2008)

underestimate both the pace and the intensity

of climate change dynamics (Levin and Tirpak,

2009). In other words, it seems all but probable

that the ‘guardrail’ of 28C of global warming

that promises manageable climate impacts will

soon be out of reach, and that some of the

tipping points in the Earth’s climate system may

be triggered within this century (Lenton et al.,

2008; Rogelj et al., 2009; WBGU, 2009).

Hence, the focus of this special issue is on adap-

tation to climate change in Southern Africa in

relation to the region’s overall development pro-

spects. Section 2 presents the key concepts that

guide this special issue, and asks whether

climate change and adaptation present ‘bound-

aries’ to sustainable human development in the

context of socio-economic vulnerability to

climate change impacts. Section 3 presents a

brief overview of climate change dynamics and

expected impacts in the regional development

context of Southern Africa. Section 4 provides a

concise summary of the specific contributions

to this special issue, and Section 5 concludes

with a brief discussion of key insights and

further research needs.3

2. Concepts

2.1. Boundaries for development

Efforts to understand climate change and its

impacts and to design and implement adequate

adaptation strategies and programmes will inevi-

tably face difficulties related to different dimen-

sions of the coupled socio-ecological system that

is our planet Earth. One of the most evident

dimensions is the mismatch that often exists

between territorial boundaries (e.g. at district or

national level) and ecosystem boundaries (e.g. of

a river basin). Further mismatches exist consider-

ing the delineation of competencies and responsi-

bilities among different stakeholders, notably

between ministries within a national government

or even between departments of a given ministry.

Similar mismatches prevail at all levels. Sound

environmental management is thus hindered by

inadequate spatial as well as administrative
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boundaries, unless there are institutions that

warrant effective coordination and cooperation.4

The deeper mismatch, however, is between the

global economic use of ecosystem services and

their capacity to reproduce themselves. Johan

Rockström of the Stockholm Resilience Centre,

together with a host of colleagues from the

world’s leading research centres on global

environmental change, recently published an

article in Nature on ‘planetary boundaries’. The

article demonstrated that there are nine distinct

socio-ecological areas where planetary bound-

aries are being trespassed or where humankind

is close to doing so (Rockström et al., 2009).

Based on this rationale, boundaries are defined

as ‘the safe operating space for humanity with

respect to the Earth System and are associated

with the planet’s biophysical subsystems or pro-

cesses’ (Rockström et al., 2009, p. 472).

Anthropogenic climate change – resulting

from an intolerable accumulation of greenhouse

gas emissions in the Earth’s atmosphere – is but

the best known example of these planetary

boundaries. Yet, others are equally critical to the

prospects of human civilization and develop-

ment. They include the loss of biodiversity

(more than 100 species per million species are

becoming extinct per year, while the proposed

threshold is 10), the nitrogen cycle (more than

121 million tons of nitrogen are taken out of the

atmosphere every year for human use, while the

proposed threshold is 35), global freshwater con-

sumption (humankind already consumes more

than half of what seems sustainable) and land-

use changes (11.7% of global land cover has

already been converted to cropland while agricul-

tural demand is rapidly growing in view of a pro-

posed maximum of 15%).

Transgression of these boundaries is linked to

unsustainable patterns of modernization and

economic growth over the last decades: ‘largely

because of a rapidly growing reliance on fossil

fuels and industrialized forms of agriculture,

human activities have reached a level that could

damage the systems that keep Earth in the desir-

able Holocene state. The result could be irrevers-

ible and, in some cases, abrupt environmental

change, leading to a state less conducive to

human development’ (Rockström et al., 2009,

p. 472). The underlying processes and the result-

ing dangers of irreversible environmental

change unveil the fundamental crisis of the pro-

duction and consumption patterns that domi-

nate the global economy, and that persist as

blueprint development strategies around the

world.

Consequently, Rockström and colleagues urge

collective global action in order to establish

global caps for the use of these vital planetary

systems (Rockström et al., 2009). On national

and local levels, these ecological caps will need

to translate into actual limits for socio-economic

activity. Large disparities in social welfare, econ-

omic wealth and political power, however, call

for this request to be qualified. Southern Africa

as a region, and its countries, are especially

marked by these disparities and overcoming

them is at the top of the region’s political

agenda. Human development is low across the

region and compounded by the highest coeffi-

cients of income generation in the world, a strik-

ing indicator of high poverty rates (UNDP, 2009).

Still, in view of the non-negotiable ecological

boundaries to development it seems paramount

that societies as well as political, economic and

scientific decision makers reconsider their

entrenched notions of development or prosperity

(e.g. Jackson, 2009). Otherwise, climate change

will continue beyond the limits that allow for

human adaptation or seemingly effective adap-

tation processes run the risk of being set off by

other dynamics of global environmental change.

2.2. Vulnerability and adaptation

By any means, the vulnerability of Southern

African societies and ecosystems is extraordinary.

The IPCC defines vulnerability to the impacts of

climate change as ‘the degree to which a system

is susceptible to, and unable to cope with,

adverse effects of climate change, including

climate variability and extremes. Vulnerability is

a function of the character, magnitude, and rate

Adaptation to climate change in Southern Africa 85
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of climate change and variation to which a

system is exposed, its sensitivity and its adaptive

capacity’ (Baede et al., 2008, p. 89). Many social

scientists, however, prefer a qualified definition

that accounts for the social conditions that gener-

ate vulnerability and thereby reaches beyond the

immediate impacts of climate change (e.g. Levina

and Tirpak, 2006; O’Brien et al., 2007; Horst-

mann, 2008).

Vulnerability is thus understood as the result of

the interactions between socio-economic con-

ditions (e.g. poverty, income distribution, infra-

structure) and their institutional context (e.g.

quality of governance, rule of law, decentraliza-

tion). Vulnerability is considerably influenced

by poverty, particularly in developing countries,

because the poor are typically more dependent

on the direct use of natural resources and have

less buffer capacity to cope with economic

damage caused by natural disasters or incremen-

tal degradation.

From this perspective, adapting to climate

change is primarily a responsibility of public

authorities, at both national and international

levels. Anticipatory measures for controlling risk

and dangers require collective action and public

expenditure in key areas such as adequate infra-

structure and early warning systems, research

technology development and deployment, infor-

mation and advice for risk groups, and changes

to decision-making procedures in the public

realm.5

Take, for example, the risk of climatically

induced natural disasters. In developed countries,

local authorities, district administrations and the

private sector typically organize capacity to facili-

tate planned as well as autonomous adaptation.

In many developing countries, the weakness of

both public and private institutions is particularly

pronounced when they are confronted with

future risks and dangers under conditions of

increased uncertainty. They will therefore

require strong support from those countries that

have not only the capacity, resources and skills,

but whose fossil-driven industrial development

also bears the historic responsibility for the bulk

of anthropogenic climate change.

The socio-economic dimension of vulner-

ability also relates to the adaptive capacity of

the society in question. The IPCC defines adap-

tation as ‘initiatives and measures to reduce the

vulnerability of natural and human systems

against actual or expected climate change

effects’ (Baede et al., 2008, p. 86). These initiatives

and measures can take various forms: anticipat-

ory and reactive, private and public, and auton-

omous and planned. Adaptive capacity, in turn,

is defined as ‘the whole of capabilities, resources

and institutions of a country or region to

implement effective adaptation measures’

(Baede et al., 2008). Most commonly cited

examples for such measures include the raising

of dikes and the introduction of drought-resistant

crops.

With regard to adaptation in sub-Sahara Africa,

there is a strong rationale for international assist-

ance that builds on normative as well as practical

reasoning (see also Collier et al., 2008). Norma-

tively, the ‘polluter pays principle’6 suggests that

the costs inflicted on Africa by anthropogenic

climate change should be borne by those who

have caused it (i.e. predominantly industrialized

states). However, in practical terms many

African states simply lack the adaptive capacity

to cope with the challenges imposed by climate

change in addition to their usual plight.

Consequently, the principle that large-scale

external support is required for least developed

countries to adapt to climate change has from

the outset been part of the United Nations Frame-

work Convention of Climate Change, and has

since been repeatedly reaffirmed.7 At the conven-

tion’s 2006 conference of the parties, the Nairobi

Work Programme specified that developing

countries need assistance to improve their under-

standing and assessment of impacts, vulner-

ability and adaptation, and to make informed

decisions on practical adaptation actions and

measures to respond to both climate change and

climate variability. At the 2007 conference of

the parties in Bali, enhanced action on adaptation

was reiterated as a major building block of a pro-

spective post-2012 climate regime. This set the

agenda for adaptation to be a central pillar of
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international negotiations in the run-up to the

Copenhagen conference of the parties.

As the next section elaborates, the indigence of

Southern Africa can be established both on the

grounds of an impact-centred understanding of

vulnerability and on the grounds of a socio-

economic approach to vulnerability. Not only

will the region be severely affected by the

impacts of global warming, but it is also plagued

by low levels of human development with high

poverty rates and little adaptive capacity.

3. Climate and development concerns in
Southern Africa

Future sustainable development is contingent on

the capacity to adapt to the impacts of climate

change. Scientific research clearly shows that

anthropogenic climate change is no longer avoid-

able (IPCC, 2008). The latest research even

suggests that, remaining uncertainties notwith-

standing, it appears to be occurring at a faster

rate than hitherto assumed (Levin and Tirpak,

2009; WBGU, 2009). In other words, the climati-

cally defined boundaries to development are

determined by the limits to adaptation.8

As outlined above, warming in Africa occurs

faster than the global average, while its green-

house gas emissions represent only a minuscule

fraction of the global total. Moreover, climate

models and scenarios indicate that the impacts

of regional warming across sub-Saharan Africa

will be most severe in the Western Sahel and in

Southern Africa, which will become both hotter

and drier.9

Meaningful efforts to promote sustainable

development in sub-Saharan Africa in general

and in Southern Africa in particular will need to

account for the probable impacts of global

climate change. Its regional consequences are

already observable and exacerbate the trends of

desertification and biodiversity loss that are by

themselves diluting vital ecosystem services and

thereby adverse to sustainable human develop-

ment (MA, 2005a, b; GTZ, 2009). It is foreseeable

that Southern African states and societies will be

severely affected by climate change, even if

global warming is successfully mitigated and

stabilized at a global average of 28C.

In general terms, this implies greater compe-

tition for scarce land and water resources, more

humanitarian emergencies resulting from food

insecurity, natural disasters and local conflicts,

and frequently recurring extreme weather

events, notably prolonged droughts and sudden

flooding (see also Swatuk, 2007; WBGU, 2008).

Against this background, opportunities to

attract economic investment and improve pro-

duction in the crucial agricultural sector are also

likely to diminish.

More specifically, a global warming of 28C is

expected to lead to an increased risk of crop

failure and subsequent malnutrition and

hunger, particularly among rural subsistence

farmers. Notwithstanding rapid urbanization

(particularly in the Republic of South Africa),

roughly half of the Southern African population

continues to live in rural areas, many as

small-scale farmers.10 These are typically the

most vulnerable to adverse climatic impacts on

agricultural production (Boko et al., 2007). Even

as food production systems vary considerably

across the region, food security typically

depends on local food production that is predo-

minantly rain-fed and subsistence-based (see

also WRI, 2005; Toulmin, 2009). The IPCC esti-

mates that yields may decrease by up to 50% in

rain-fed agriculture (Parry et al., 2007).11

By mid-century the length of the Southern

Africa growing season may shorten by more

than 20% (Thornton et al., 2006). Only a few

high-lying regions in Lesotho, Zimbabwe and

Mozambique can actually hope to benefit from

prolonged growing seasons. Lesotho, for

instance, may expect increasing yields of maize

crops at altitudes that have so far been too cold

(Lynas, 2007, p. 98). Overall, however, conditions

for regional grain production seem bound to

deteriorate. Maize and sorghum yields in Bots-

wana could decrease by roughly one third as a

result of declining rainfall in an already dry

environment (Chipanshi et al., 2003; Hoerling

et al., 2006). In Namibia, too, most climate
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impacts will adversely affect the agricultural

sector, even as rainfall conditions may improve

over some areas (GTZ, 2009, p. 73). In effect, pro-

jected climatic trends will force much of rural

agriculture out of production and make ‘maize

production in many parts of Zimbabwe and

South Africa very difficult if not impossible’

(Collier et al., 2008, p. 341). Indeed, if global

warming were to rise to 38C, drought is expected

to turn into a perennial feature for much of

Southern Africa (Lynas, 2007, p. 110). Ultimately,

perennial drought would render concerns of

spatial and temporal distribution of precipitation

all but obsolete. The Kalahari Desert, large parts of

which are actually savannah, would turn into a

hyper-arid desert, ‘complete with raging sand-

storms and rapidly diminishing vegetation’

(Lynas, 2007, p. 112).

This said, the climate scenarios behind such

projections mostly depend on uncertain assump-

tions regarding future precipitation patterns,

which are notoriously difficult to model.12

However, the causal link between a warming

Indian Ocean and a Southern African drought is

by now sufficiently understood to support the

assumption that the region will indeed become

drier during the 21st century (Hoerling et al.,

2006, p. 4002; see also Müller, 2009).

Obviously, this will also compound water scar-

city in the region. This will in turn further inhibit

efforts to ensure sustainable access to safe drink-

ing water for the poor. This is already a huge chal-

lenge, given the over exploitation of existing

freshwater resources and widespread institutional

failure to govern equitable water management,

especially in Southern Africa’s dryland regions.

For instance, even under current climate con-

ditions Namibia’s water-carrying capacity will be

exceeded within the next ten years, as increasing

demand – driven by population growth,

increased irrigation and unsustainable economic

development (especially mining) – rapidly sur-

passes local abstraction capacity (GTZ, 2009,

p. 64). Projections of future climate change on

water availability are marked by considerable

uncertainty, but plausible assumptions can be

made on, inter alia, deteriorating wetland

ecosystem services, increased evaporation and

decreased run-off and drainage in perennial

rivers. Such assumptions suggest that regional

climate impacts will further exacerbate water

stress throughout the region (GTZ, 2009; see

also Pietersen and Beekman, 2006, pp. 144–

145). In fact, uncertainty about the future flows

of the region’s major rivers – particularly the

Okavango, the Orange, the Limpopo and the

Zambezi – poses a formidable challenge in its

own right, as ‘even a uniform decrease in rainfall

will hit the river flows disproportionately hard’

(Collier et al., 2008, p. 339; see also de Wit and

Stankiewicz, 2006).

Although climate change will place additional

stresses on Southern African freshwater resources,

some authors argue that there is considerable

adaptive potential in, for example, water manage-

ment reform, improved land-use regulation and

better water storage, including from rainwater

harvesting (e.g. Boko et al., 2007; Scheumann

et al., 2008; Toulmin, 2009). Several contributions

to this special issue testify to the particular rel-

evance of this thriving segment of adaptation

research (see below).

Not least, sea-level rise will affect Southern

Africa’s coastal states. This will not only affect

fast-growing conurbations such as Maputo,

Luanda or Cape Town, but also increase the

exposure of coastal and riparian villages to recur-

ring storm and flood disasters. Subsequent sali-

nation of groundwater and riverine systems will

further compound freshwater scarcity and land

degradation. Moreover, coastal erosion, loss of

beaches and a climate-induced dieback of coral

reefs are bound to adversely affect the further

development of tourism, a promising sector for

income generation, for instance in Mozambique

and Madagascar (e.g. Arthurton and Korateng,

2006).

Focusing especially on the Zambesi river basin,

the subject of adaptation to flood disasters is

further discussed in Ifejika Speranza’s contri-

bution to this issue. While a comparison of the

Mozambique flood events of the years 2000 and

2006 is encouraging in terms of the difference

that adaptive prevention measures can make to
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curb flood impacts, they are also a harbinger of

what the region might expect, as storm events

become more frequent and more intense linked

to a warming Indian Ocean (see also WBGU,

2006; Toulmin, 2009, pp. 35–39). Much for the

worse, this overview of regional climate impacts

is by no means comprehensive.

In short, Southern Africa will be facing a steep

uphill struggle in combining development aspira-

tions with the imperative to adapt to climate

change. Due to the combination of the region’s

particular geographical exposure with low levels

of human development, high dependence on

agriculture, weak institutions and exceptional

levels of inequality, the peoples of Southern

Africa are extremely vulnerable to the effects of

climate change. Sustainable development will

thus crucially depend on the timely development

and implementation of comprehensive adap-

tation measures. For these to become effective,

adaptation policies must not be annexed to con-

ventional economic growth programmes, but

will have to be part and parcel of modified devel-

opment strategies that prioritize efficient use of

resources, equitable distribution and improved

governance structures over ‘business as usual’.

4. Contents

How do the overarching concerns outlined above

match with empirical realities in Southern Africa?

The contributions in this special issue shed light

on different thematic and subregional aspects of

this broad question.

Advancing from a review of analytical discourse

regarding different ‘framings’ of adaptation and

vulnerability, Alexander Bisaro, Sarah Wolf and

Jochen Hinkel assess the influence of climate

change discourse at international and national

levels on actual adaptation responses at the local

level. Their analysis of several wetlands and

climate-related development projects in Lesotho

concludes that there is indeed a significant

influence emanating from higher governance

levels. Moreover, they suggest that variation in

observed influences depends on whether policies

responded to a more technocratic (‘decision-

analytic’) or a more participatory (‘institutional-

analytic’) framing of adaptation.

In their article on Malawi, Lindsay Stringer,

David Mkwambisi, Andrew Dougill and Jen Dyer

are also concerned with interlinkages between

national-level policy processes and adaptation

at local household levels. In doing so, they

demonstrate how the dual challenge of adapting

to climate change and desertification fails to

further a comprehensive approach to national

development in spite of strong connections

between both agendas. Moreover, they find that

Malawi’s policies neglect the significance of

rural–urban dynamics and conclude that accom-

modating the interlinkages between rural and

urban areas will be key for facilitating effective

adaptation at the household level.

Chinwe Ifejika Speranza, in her review article,

examines the challenges that flood disasters in

the Zambezi River Basin pose for adjacent

countries Mozambique, Malawi, Zambia and

Zimbabwe, as well as for international humani-

tarian agencies. She discusses how development

policies, disaster risk reduction and humanitarian

interventions may reduce vulnerability to flood

events and thereby facilitate adaptation to

regional climate impacts. The review shows how

an incremental normalization of states of emer-

gency may hinder long-term development strat-

egies. It also highlights the potential of low-cost

policy options that are not fully explored so far.

Speranza also urges further empirical research

on the local realities of humanitarian interven-

tions in flood-prone developing countries.

Turning from the context of the region’s least

developed countries to its regional powerhouse,

three contributions focus on the Republic of

South Africa’s capacity to adapt its water manage-

ment to the challenges of climate change at a

time when its freshwater resources are already

under stress. Applying a broad institutional

analysis framework, Elke Herrfahrdt-Pähle exam-

ines current water sector reforms. She discerns

administrative and hydrological boundaries and

identifies a couple of trade-offs that are inherent

to the corresponding transformation of water
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governance. Sabine Stuart-Hill and Roland Schulze

in turn apply a domestic policy perspective to

assess whether legislative framework conditions

provide the flexibility that appears necessary to

adapt South Africa’s water management to the

challenges implied by future climate change.

Finally, Gina Ziervogel, Moliehi Shale and Minlei

Du offer another angle by focusing on the urban

level. As they scrutinize the particular challenge

of adaptation in the urban water supply of Cape

Town, they argue how general development chal-

lenges pertaining to water supply might benefit

from forward-looking adaptation approaches to

urban water management. All three case studies

stress the importance of adequate institutions to

deal with present and future challenges of water

management and the necessity for efficient com-

munication and coordination between insti-

tutions and across institutional levels. Each

provides original insights on how South Africa

might eventually brace its water sector for a

drier future with increasing demands.

The special issue concludes with Romy Cheval-

lier’s scrutiny of the responsibilities of decision-

makers in both developed countries and

Southern Africa. Her article forcefully argues

that the integration of climate change adaptation

into socio-economic development strategies is

not pursued with adequate urgency either by

the international community or by Southern

African states and societies. She proposes that

Southern African leaders learn from and capita-

lize on the opportunities provided via policy

initiatives such as the European Union’s Green

Paper on Adaptation, while emphasizing the

need for industrialized countries to live up to

mitigation imperatives. She highlights the costs

of inaction and makes a strong case for inter-

African cooperation and leadership to push a

pro-poor adaptation agenda at local, national

and regional levels.

5. Conclusion

This special issue of Climate and Development seeks

to contribute to a better understanding of

adaptation to global warming on a regional scale.

On the one hand, it aims to identify the socio-

economic and political boundaries to sustainable

human development in Southern Africa, which

may be determined to a considerable extent by

ongoing climate change and corresponding socio-

ecological limits. On the other hand, it explores

the region’s potential for a transition to develop-

ment strategies that combine meaningful socio-

economic investment and promising adaptation

measures: a sustainable transition that improves

livelihoods and reduces vulnerability.

At this point, the picture of adaptation to

climate change and the subsequent prospects

for sustainable human development in Southern

Africa necessarily remains patchy. Yet, the contri-

butions to this special issue provide us with a

number of valuable clues for further research

and even policy advice.

An overarching concern is the need to build

adaptive capacities and effective institutions at

all sectors and levels as well as to brace existing

institutions for the unprecedented challenges

ahead. Moreover, we know that adaptation is hin-

dered by the prevailing uncertainty over specific

future impacts of climate change across Southern

Africa. In particular, it remains impossible to

make unambiguous predictions about subregion-

al precipitation patterns. The magnitude as well

as temporal and spatial distribution of rain, of

course, is central to future developments in agri-

cultural production, ecosystem services and

water availability. Yet, the research presented in

this special issue is not reduced to reading the pro-

verbial tea leaves: climatic conditions will not

remain the way they are today.

It seems therefore advisable to focus on

‘no-regret’ policies when pursuing sustainable

human development under changing climatic con-

ditions. In Southern Africa this implies at least two

ways forward: reducing the immediate dependency

of production systems on environmental con-

ditions, and diversifying livelihood strategies and

income sources at the household level. Measures

to achieve these objectives promise to be beneficial

for human development in any case, thereby

strengthening the adaptive capacity of the
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population as a whole. Some examples, in particu-

lar with a view to rural development in dryland

enviroments, include the following:

B rainwater harvesting and construction of

water storage and irrigation systems to

reduce rainfall dependency and to secure

water access over longer time periods;

B diversification of crop production (e.g. food

and cash crops, annual and permanent

crops) and the use of off-farm income

sources (e.g. wildlife tourism); and

B micro-insurance schemes for extreme

weather events to help poor households

cope with droughts and floods.

In short, reducing people’s vulnerability across

Southern Africa should be an end in itself. It

does not require precise climate forecasts. As cli-

matic crisis looms ever more ominously over the

region, one thing seems certain: it will require

both iron will and unprecedented skills on

behalf of states and societies to turn the misfor-

tune of global warming into a triumph for sus-

tainable development in all of Southern Africa.

Notes

1. In this special issue the region of Southern Africa is

considered as the geographical area to the south of

the Democratic Republic of Congo and Tanzania

(not including the adjacent small island developing

states of Comoros, Seychelles and Mauritius). Thus

defined, the Southern African region comprises

Angola, Botswana, Lesotho, Madagascar, Malawi,

Mozambique, Namibia, South Africa, Swaziland,

Zambia and Zimbabwe. It is home to some 154

million people, close to a third of which live in

the Republic of South Africa. All 11 countries rank

within the bottom 50 of the UNDP’s Human Devel-

opment Index (see UNDP, 2009, pp. 171–175).

2. For an argument in favour of ‘adaptation now’ see

also Adger et al. (2009b). We fully subscribe to

their notion that ‘adaptation is not a simple and

straightforward substitute for action to prevent

climate change in the first place’ (Adger et al.,

2009b, p. 4).

3. The idea for this special issue and its conceptual

focus goes back to a panel organized by the guest

editors for the joint conference ‘Frontiers and Pas-

sages’ of the German African Studies Society

(VAD) and the Swiss Society for African Studies

(SGAS). The event took place in Freiburg im Breis-

gau in May 2008. We thank the panellists and

authors for their contributions to this special

issue. Moreover, we are grateful to Richard Klein,

Lisa Schipper and Tom Gill for their guidance and

support in the making of this special issue.

4. For a broader discussion of institutional ‘fit’ and

interplay in the context of environmental change,

see relevant contributions in the synthesis volume

of the International Human Dimensions Pro-

gramme on Global Environmental Change

(Young et al., 2008).

5. For a discussion emphasizing the relevance of

private actors to adaptation in Africa see Collier

et al. (2008).

6. In international legal terms the so-called

‘polluter pays principle’ is defined as Internationa-

lization of Environmental Costs in principle 16 of

the Rio Declaration (UNCED, 1992). While its

legal status remains contested, it serves as an

important point of reference in international

climate negotiations, especially with a view to

burden-sharing.

7. Notably, under article 4.1 of the Convention, all

parties agreed to include adaptation to climate

change in domestic strategic planning and to

cooperate in preparing to adapt to the impacts of

climate change, particularly in Africa. Under

article 4.4 developed country parties have com-

mitted to assist developing country parties that

are particularly vulnerable to the adverse effects of

climate change in meeting the costs of adaptation

to those adverse effects (UNFCCC, 1992).

8. For an extensive discussion of the limits to adap-

tation see Adger et al. (2009a).

9. As a rule of thumb, dry subtropical regions – such as

Southern Africa – will warm more than humid

tropics. For an overview of relevant models and

scenarios, see Müller (2009).

10. On urbanization trends in Africa see UN-HABITAT

(2008); see also Toulmin (2009, pp. 87–108) for a

discussion in the context of global warming.

11. But see also the recent models and scenarios pro-

vided by the International Food Policy Research

Institute (Nelson et al., 2009) and the World Bank

(Padgham, 2009).
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12. The uncertainty of climate models and projections

for Southern Africa is compounded by the coarse

meteorological data on this region: there are

hardly any complete historic data series, there are

only few meteorological observation stations, and

research on extreme weather events is limited (see

also Müller, 2009).
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Climate change is expected to affect water supply if extreme climatic events and unpredictable rainfall patterns become more
prevalent. Bulk infrastructure tends to determine urban communities’ vulnerability to water supply and this infrastructure tends to be
managed by the government. This suggests that water supply adaptation will require government capacity and commitment – often
lacking in the developing country context. This article focuses on the processes impeding and facilitating adaptation to climate change
within the urban water sector in the City of Cape Town, South Africa. The case study explores water management at the city scale,
highlighting how actors currently respond to water stress and the challenges they face in integrating climate change information
into water management. The case study results suggest that the best ways to facilitate adaptation are to focus on areas where
development needs and responses to climate change impacts are connected, and focus support on adaptation processes rather than
outcomes. This approach is likely to ensure that climate change responses are not seen as competing with non-climate development
priorities, but as part of the solution to them. This is likely to create incentives for the global South to respond to climate change.
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1. Introduction

Water is necessary for survival and basic human

dignity. It is also a critical input for production

and sustainable growth. While there are still

some 1.1 billion people in developing countries

lacking adequate access to water (UNDP, 2006),

climate change may worsen the situation by

increasing the frequency of extreme climatic

events and the unpredictability of rainfall patterns

(Kashyap, 2004) and changing seasonal demands

for urban water and irrigation from a reducing

water supply in many cases (Kundzewicz et al.,

2007). Urban water management strategies need

to be flexible and adaptive in order to avoid expens-

ive water shortages. Such adaptation and change is

often not autonomous but rather requires careful

planning, particularly because infrastructure is

critical to urban water supply. Some countries

have started to integrate climate change concerns

into water management strategies. These have

mostly been in the global North (Subak, 2000;

Rosenzweig et al., 2007; Ruth et al., 2007; O’Hara

and Georgakakos, 2008), where long-term plan-

ning does not compete as much with short-term

needs as it tends to in the global South.

Eakin and Lemos (2006) suggest that climate

change policy has shifted from focusing on adap-

tation responses to supporting adaptive capacity,

defined as the ‘potential and capability to change

to a more desirable state in the face of the impacts

or risks of climate change’ (Brooks and Adger,
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2004). This shift has occurred because strong

adaptive capacity enables the flexibility required

to respond to the uncertainties of climate

change as well as a range of other stressors

(Vogel et al., 2007; Ziervogel and Taylor, 2008).

However, Eakin and Lemos (2006, p. 7) state

that although there is agreement on the generic

factors that contribute to building adaptive

capacity, ‘how this capacity is actually built or

enhanced in the context of day-to-day govern-

ment remains significantly unspecified’.

In the City of Cape Town (CoCT) in the south-

west corner of South Africa, water security is a

concern (CoCT, 2007), partly because of its

location on the drier western side of the country

and partly because of growing domestic and agri-

cultural demands. High numbers of informal

dwellers have poor access to water and sanitation

and are exposed to annual flooding. These com-

munities often live alongside wealthy areas with

access to cheap reliable water supplies (Smith

and Hanson, 2003). Add to this situation the

expected increase in rainfall variability (including

potentially reduced winter rains, which form the

bulk of annual rainfall and fill up dams) on top of

attempts to redress inequitable access to water,

and it becomes clear that adapting water supply

to climate change is critical, especially as many

water supply measures require longer term

planning.

This article uses a city-scale empirical case

study of urban water supply in CoCT to explore

the institutional context in which actors are cur-

rently managing water supply and the extent to

which they factor in climate change and variabil-

ity. The article aims to identify factors impeding

and facilitating adaptation in water supply man-

agement at the city scale as a way of understand-

ing how to build adaptive capacity. Identifying

these factors will help to steer future support for

building adaptive capacity towards factors that

facilitate adaptation. The article draws on adap-

tation literature and, by outlining the insti-

tutional, technical and environmental context,

demonstrates the challenge of developing and

implementing adaptation responses in a develop-

ing country at the municipal and city level.

2. Adaptation in the global South

Urban populations are exposed to different kinds

of vulnerability than rural populations because of

their high dependence and integration into cash

economies, their propensity for social fragmenta-

tion (Pelling, 1999) and the concentrated nature

of settlements. As climate change makes

extreme weather events as well as gradual

changes in temperature and precipitation more

likely (Christensen et al., 2007; Mukheibir and

Ziervogel, 2007), so urban dwellers are likely to

feel the heat, so to speak. Within urban areas, it

is the provision and management of bulk infra-

structure that is most likely to determine vulner-

ability to climate variability, yet the planners

responsible for this infrastructure have engaged

little in climate change risk, particularly in devel-

oping countries (Muller, 2007). These potential

impacts pose challenges to nations’ development

goals, especially those of developing nations,

which are burdened with meeting numerous

development challenges, often with a dearth of

human and economic resources and with ineffi-

cient and unaccountable state institutions.

Much of the knowledge on climate change

comes from the global North, although the

global South is starting to contribute local knowl-

edge to the field of climate change that is critical

in building adaptive capacity relevant to the local

context (Huq and Reid, 2007; Archer et al., 2008;

Leary et al., 2008). However, given the social,

economic and political structures of many devel-

oping countries, applying scientific knowledge is

challenging because of existing strains on

resources and capacity (Moser and Satterthwaite,

2008; Ziervogel and Zermoglio, 2009). Mukheibir

and Ziervogel (2007) suggest that in CoCT chal-

lenges arose in climate adaptation planning, par-

ticularly at a cross-departmental scale, due to a

limited understanding of climate issues and the

problems posed by working across line

departments.

The city of Durban faced similar challenges in

undertaking what came to be known as the

Climate Future for Durban Programme. Restruc-

turing local government arrangements inherited

Climate change adaptation in a developing country context 95

CLIMATE AND DEVELOPMENT



from the apartheid era was a significant task. Frag-

mented departments meant that it took a long

time before climate change was seen as an issue

of any significance for Durban. Attempts to estab-

lish city-wide climate protection were halted due

to a lack of resources and the need to deal with

other ‘higher priority’ issues (Satterthwaite

et al., 2007, pp. 55–56), illustrating the need to

frame climate change adaptation as critical to

supporting development needs.

The development of robust adaptation strat-

egies and associated policies in the global South

is likely to be met with suspicion if adaptation is

seen as a long-term response that does not

address immediate development needs (Patt and

Schroter, 2008). If there is no relevant conversa-

tion about how climate science is communicated,

this will remain a challenge. Corburn (2009,

p. 413) says that urban planners often ‘struggle

to make technically legitimate and politically

accountable decisions’ in collaborative efforts to

address local climate challenges, even in devel-

oped country contexts. Reform of the insti-

tutional framework is needed to improve this.

There should be a focus on how to build adaptive

capacity to enable national and municipal

policy and practice to apply adaptation responses

(Eakin and Lemos, 2006). This could potentially

address vulnerability to climate change while

contributing to the broader development

process (Schipper and Pelling, 2006; Ziervogel

and Taylor, 2008).

2.1. Barriers and opportunities for adapting to
climate change

Implementing robust adaptation responses

requires strong adaptive capacity (Smit and

Wandel, 2006). Unfortunately, the adaptive

capacity of human systems is compromised in

Africa (Boko et al., 2007). Numerous reasons for

this might be listed, including limited financial,

technological and institutional capacity, low

levels of economic development, and high

levels of poverty (Schipper and Pelling, 2006;

Awour et al., 2008). Although in the water

sector it is frequently government organizations

that are responsible for adaptation responses, it

is individuals within these organizations

who need to initiate the process. Grotthman

and Patt (2005) suggest that perceptions of both

risk and adaptive capacity are central to

determining an individual’s initiation of adap-

tation responses. The city of Durban addressed

this by training municipal managers in climate

change literacy, with the understanding

that ‘municipal managers are unlikely to act if

they have little idea of what climate change

means for their city’ (Satterthwaite et al., 2007,

p. 56).

In addition to limited adaptive capacity, there

are other factors that threaten successful adap-

tation. Mukheibir and Ziervogel (2007) suggest

that actors at different spatial scales (such as the

national and municipal) develop plans and

responses in isolation. Much of the action

required to support adaptation can only emerge

from a dialogue on capacity development

between and within all scales and levels. For

instance, in India, Chile, Argentina and Mexico,

central government is starting to be concerned

about adaptation, but this has yet to engage the

interest of larger, more powerful national minis-

tries or city and municipal governments (Moser

and Satterthwaite, 2008).

Another critical component of robust adap-

tation strategies is the ability to integrate

climate science into risk management strategies

(Fankhauser et al., 1999; Smit et al., 1999). In

order to integrate this science, actors must under-

stand it. It has been a great challenge to commu-

nicate climate science (including uncertainty and

variability) between actor groups and across

scales (e.g. between academia and state, and aca-

demia and society) (Vogel et al., 2007; Ziervogel

and Zermoglio, 2009).

Different barriers and opportunities exist,

depending on whether adaptation responses are

anticipatory or reactive. This article focuses on

anticipatory adaptation, where deliberate

decisions are taken to prepare for climate

change impacts (Smit and Wandel, 2006). Antici-

patory adaptation is important in the context of
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investments with a long lifetime, such as dams, to

increase robustness under future conditions (Fan-

khauser et al., 1999). It is also important to ensure

that current investment and development inter-

vention are not undermined in the future. Antici-

patory adaptation is often seen as the

responsibility of government acting on behalf of

the collective. However, sometimes society and

the state do not always overlap in their perception

of how risks should be managed (Adger et al.,

2003). It should be noted that although the

state assumes the role as a provider of security,

the state can use security as a weapon of coercion

when faced with environmental risks. For

example, Pelling (1999) cites the case of Guyana

to demonstrate how states can allow risks to

exist as a control tactic, and how such risks have

become a feature of the politicized urban environ-

ment. Risk environments affect poor and margin-

alized groups the most. However, understanding

changing environmental risks can sensitize gov-

ernment to the danger of severe weather events

and therefore prompt state-led adaptation initiat-

ives. For example, government has taken action

to defend coastline infrastructure in the city of

Durban and the City of Cape Town (Cartwright

et al., 2008; Roberts, 2008).

Satterthwaite et al. (2007) point out that even

in middle-income nations where the competence

of city and municipal officials has increased,

climate change has received little attention.

Despite the shortages in resources and manpower

in developing countries, acting now is likely to be

a lot less costly than responding to climate

change impacts later, as the Stern review highlights.

In summary, the factors that are likely to

enhance adaptation include linking climate

change adaptation to development priorities,

identifying the nexus between formal and infor-

mal institutions, and facilitating the engagement

of civil society in developing adaptation strategies,

including focusing on key individuals who view

climate change adaptation as a priority. Some of

the factors likely to inhibit adaptation are lack of

coordination between different scales of oper-

ation, limited technical and social capacity that

weakens adaptive capacity, fractures between the

state and society, and reactive adaptation being

seen as important by one group of actors, which

may alienate another group.

3. Case study: City of Cape Town

3.1. Methodology

Although factors such as knowledge and financial

and technological resources contribute to adap-

tive capacity, there is a growing acknowledge-

ment in adaptation research that institutional

context is also vital, and needs to be understood

before adaptation responses can be explored

(Eakin and Lemos, 2006; Patt and Schroter,

2008; Twomlow et al., 2008). There is also a

need to identify how to build adaptive capacity

(Eakin and Lemos, 2006), which this research

aims to do through assessing the institutional

context around water provision in CoCT.

Research in CoCT from 2005 until 2008

focused on how water managers were accessing

and using seasonal climate forecasts in their

decision making (Ziervogel et al., 2010). The

level of interest in climate change information

varied widely among interviewees. A workshop

was held in October 2007 with 21 participants

from government, academia and non-

governmental organizations (NGOs) to explore

how climate change might impact the water

sector. The workshop revealed that although

little was being done in the water sector to

address climate change, it was a significant

concern. The question arose of the extent to

which climate change was being addressed, and

what factors enabled or inhibited the integration

of climate change information.

This article reviews the policy context of water

management and, by drawing on the national

political and water history of South Africa,

shows the landscape in which adaptation to

climate change will occur. The current and

future water demands are then mapped out for

CoCT with a focus on how climate change

might impact this. This contextualizes the

empirical evidence that focuses on the factors
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impeding or facilitating the development of

adaptation strategies, linking to the actors

involved in meeting water supply demands.

The empirical research focuses on the meso-

scale of water supply, using the city as the geo-

graphical area of analysis. With this focus, a

number of key actors in the CoCT’s urban water

supply sector were identified as being currently

involved in managing supply and potentially

involved in adaptation to climate change. The

function and responsibility of these actors are

presented in Table 1. Other actors involved in

managing water include the Department of Agri-

culture and an engineering consultancy firm that

support CoCT in their planning and decision

making on water supply. A number of other key

actors were interviewed, including public man-

agement consultants, an NGO representative

and researchers at the University of Cape Town

and the University of KwaZulu Natal.

Individual interviews were undertaken with 13

actors, using semi-structured interviews. The

interviews were mostly face-to-face, with some

telephone dialogues. Although 13 actors is a

limited sample size, the focus on a water supply

system managed by two organizations meant

that there was an adequate spread of respondents.

(It is recognized that if supply and access across

scales were the focus, a larger group of actors

would be needed, particularly local actors at the

community level, which would include represen-

tatives of the informal water sector.)

Key themes and responses were extracted from

the interviews, with a focus on interviewees’ atti-

tude towards climate change, current responses

to climate variability in the water sector, percep-

tions of the best climate change adaptation strat-

egies to pursue at the city scale, and factors

enhancing or inhibiting adaptation responses

that the interviewees perceived as important.

TABLE 1 The function and responsibility of different actors

Actor Number of

interviewees

Responsibility/description/remarks

Department of Water Affairs and

Forestry (DWAF)

2 The custodian of the nation’s water resources (DWAF, 2004),

responsible for the formulation and implementation of water and

forestry policies, as well as monitoring and regulating (UNDESA,

2008). They operate at the national and provincial level.

City of Cape Town (CoCT) 1 Municipal government. Responsible for the provision of water,

according to the Constitution, the Municipal Structures Act and the

Water Services Act of 1997.

Department of Agriculture 1 Agriculture consumes a large amount of water, regarded as a future

competing user of water with CoCT, especially under the climate

change scenarios.

Consultancies 3 Engineering consultants working on technical reports for the

government, as well as consultants on strategy and public

management that support government service provision.

University of Cape Town (UCT)

University of KwaZulu Natal (UKZN)

3 (climate science)

2 (water supply)

Academe, within which the Climate System Analysis Group (CSAG)

and the UKZN focus on climate science and climate change

projections, and the Civil Engineering Department provides

expertise on urban water management. Both have provided

information to the local government.

NGO 1 Working closely with communities on water-related and other

environmental issues, disseminating climate change information

and helping the public to understand adaptation.
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The responses were then clustered in themes. For

example, the question on possible approaches to

climate change adaptation in the water sector

revealed three main categories of response:

pro-poor, behavioural change and water pricing

adaptation approaches. The analysis suggests a

number of initial factors that enhance or inhibit

adaptive capacity. These could be further

explored by focusing on water supply more

broadly and engaging more actors.

3.2. Analysis of the socio-economic and
institutional context of water resource use in
South Africa

South Africa’s economy has improved, but still

struggles to satisfy many of its citizens’ basic

needs, such as housing, basic health services

and access to clean water. Since 1994, the first

democratically elected government made efforts

to clear service backlogs and provide more equi-

table distribution of resources after 60 years of

apartheid (Smith and Hanson, 2003). The new

constitution formally recognized the right to

access to water, and in 2001 adopted a policy of

Free Basic Water, allocating a minimum of 6 kilo-

litres of free potable water per household per

month (Gowlland-Gualtieri, 2007). In addition,

water rights have been separated from land

rights, and reduced to ‘use-rights’. Water is

owned by the people and managed by the govern-

ment (Mukheibir, 2007).

However, the gap between policy and practice

remains a key challenge for water managers in

different levels of government (SPC & JFC,

2007). Although basic services have been rolled

out, they have not met demand and many ser-

vices remain expensive. Even with the provision

of free basic water, the tariffs on water and electri-

city still benefit wealthy suburbs more than the

poor (McDonald, 2002; Funke et al., 2007). It is

argued that local authorities lack the ability to

translate legislation and policy into practice

(Smith and Hanson, 2003), fuelled further by pro-

blems in the governance and leadership struc-

tures in government departments.

At the national level, policy is starting to address

adaptation issues but needs to be met with policies

and plans at the municipal and metropolitan level.

Past failures to provide free basic water due to the

lack of monitoring and enforcement (Tissington

et al., 2008) encourage scepticism about whether

policy can provide the complete solution, although

it is an important starting point.

As well as the policy and planning context of

water management in South Africa, there are

many complex social, cultural and political chal-

lenges that must be acknowledged to appropri-

ately contextualize adaptive capacity. However,

it is clear that supporting adaptation to climate

change in the policy and planning aspects of

the water sector will require communication

with leaders and capacity development at all

scales, as well as a clearer definition of (joint)

responsibilities in the area of adaptation. Under-

standing the institutional context will help to

identify leaders and their priorities. Sound water

management practices put in place now are

likely to benefit adaptation in the future, and

present solutions to current development and

future climate change vulnerability (Schipper

and Pelling, 2006; Washington et al., 2006).

3.3. Climate change and water consumption
and provision in Cape Town

Cape Town, the largest city in the Western Cape

Province, draws much income from tourism and

enjoys significant economic growth (a 4% annual

increase in GDP), although it is faced with serious

socio-economic challenges. Urban consumption

is the main use of water in the Greater Cape

Town area, while in the surrounding catchment

of the Upper and Lower Berg irrigation is the

main use. Against a backdrop of urbanization and

growth, high levels of poverty and unemployment,

and the potential impacts of climate change on

water resources, it is urgent to explore what the

growing demands on water might be in order to

adapt and plan accordingly (Muller, 2007).

Cape Town relies heavily on surface water that

comes mainly from mountain catchments within
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and around the region (New, 2002). However,

surface water can no longer meet all the water

supply needs, and there is also a crisis in the

wastewater sector resulting from overloaded

wastewater treatment plants, substandard efflu-

ent discharge and years of underinvestment in

infrastructure (CoCT, 2007). Besides water scar-

city, there are problems of water quality as well

as access to water (New, 2002).

Facing challenges of increasing demand and a

possible decrease in system yield because of

climate change impacts and ecological conserva-

tion schemes, CoCT is looking at treated waste-

water reuse, groundwater exploitation and

desalination as back-up choices.

Although scenarios of regional climate change

(particularly rainfall projections) remain uncer-

tain, water is identified as a vulnerable and pri-

ority system under threat of climate change

(DEAT, 2004; Midgley et al., 2007; OWSI, 2007).

The University of Cape Town’s Climate

Systems Analysis Group (CSAG) has developed

downscaled climate change scenarios that use

global circulation models linked to local station

data. These scenarios have been used to interpret

some of the expected changes, with a focus on

water resources for the Western Cape (summar-

ized in Table 2). Many of the impacts of climate

change on water resources in the Cape look

unfavourable, although some of these changes

could also provide opportunities, such as

increased civic participation, responses that

reduce water waste and collaboration between

government departments.

Future competition for water is also a concern.

Urban water demand in CoCT is increasing

because of population growth, which leads to

competition for water between urban and agricul-

tural water users (Callaway et al., 2007). Mean-

while, under the climate change scenarios,

irrigation water demand is projected to increase

by around 2050 in South Africa, and agriculture

reliant on winter rainfall faces imminent signifi-

cant threats (Midgley et al., 2007).

There is an urgent need for water resource plan-

ners in an already water-stressed region like the

Western Cape to incorporate climate change

into planning (New, 2002), and that these plan-

ners take actions sooner than elsewhere in the

region (Schulze, 2005).

In order to achieve multiple benefits from

adaptation actions, actors need to agree on

whether climate change adaptation is important

and necessary, as well as focus on appropriate

adaptation pathways. This requires the

co-production of knowledge drawn from the

experience of a range of actors (Corburn, 2009).

Such a diverse group can help to develop the plan-

ning process and identify vulnerable sectors and

adaptation initiatives, at the same time as bring-

ing politicians and decision makers on board

(Mukheibir and Ziervogel, 2007).

In a Scenario Planning Process undertaken for

CoCT, one scenario assessed what would happen

if CoCT failed to implement its current Water

Conservation/Water Demand Management

(WC/WDM) strategy, which among other

measures includes pressure reduction, leak

repair and retrofitting (DWAF, 2007). The

outcome was that new supply augmentation

(such as groundwater exploitation) would be

needed in 2011 to meet demand. In another scen-

ario where the WC/WDM strategy was

implemented successfully, new supply-side inter-

ventions would be required when the demand

exceeds available supply in 2019. Another scen-

ario suggested that after accounting for increas-

ing temperatures and allocations of water to

meet the ecological reserve, the system’s yield

would decrease dramatically. In such a scenario,

supply-side interventions would have to be

implemented earlier (i.e. raising dam walls,

treated wastewater reuse and groundwater exploi-

tation) and restrictions on water use might need

to be imposed. This study illustrated that tra-

ditional supply-driven water management

responses need to be complemented by demand-

driven management. Supply-driven urban water

policies are criticized because the cost of develop-

ing new sources or expanding existing ones will

become more and more expensive as the most

accessible sources have already been utilized

(Vairavamoorthy et al., 2008). Also, major

capital investment projects are criticized
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because of their potential to damage the environ-

ment and increase vulnerability (e.g. reliance on a

dam that could be empty after consecutive years

of drought, or floods caused by a broken dam

wall), making them inappropriate in the near

term (Loe et al., 2001).

Demand-side approaches can delay the need

for augmentation, and thus can be attractive to

governments. It should be noted, however, that

successful demand management strategies rely

on how successfully institutions can lead consu-

mers to use water sustainably.

TABLE 2 Climate change scenarios in Western Cape

Category Scenarios Source

Temperature Increase by between �18C and 38C across the country over the

next three to five decades at least.

Midgley et al. (2007)

An increase in the annual average temperature of at least 18C by

2050; an expected increase of between 38C and 58C by 2100 in

Western Cape.

OWSI (2007)

Evapotranspiration General increase by 5–15%, projected throughout the region by

2050, threatens sustainable water resources directly.

Midgley et al. (2007)

Increased evaporation from agricultural soil. Midgley et al. (2007)

Reduced soil moisture. OWSI (2007)

Precipitation General drying in most seasons in the south-west parts of the

Western Cape; parts of the Western Cape will have considerably

lower variability relative to the present, and lower overall

predicted stream flows.

Midgley et al. (2007)

Reduced total winter rainfall; decrease in early and later winter

precipitation (in May and September) for the south-west of the

Western Cape; the eastern part of the Western Cape may get

slightly more summer rainfall; the core season of the south-west

winter rains is likely to shorten in duration.

Midgley et al. (2005); Pers. comm.

with Mark Tadrossa

Slight drying in summer and a slight increase in wintertime

frontal rainfall.

Hewitson and Crane (2006)

Run-off Likely to reduce by 10% in the western half of South Africa by

2015 (based on the HadCM2 model excluding sulphates).

Mukheibir and Sparks (2003);

DWAF (2004)

An increase of temperature by 28C could reduce the mean

annual runoff by 25% in parts of the winter rainfall region of the

Western Cape province.

Schulze (2005)

Recharge Recharge to the vadose zone appears to be more sensitive to

precipitation than run-off is.

Mukheibir and Sparks (2003)

The groundwater recharge rate decreases everywhere in South

Africa by 2050.

Pers. comm. with Mark Tadrossa

Other Concern of water quality problem of salinity may be worse under

climate change if flows are reduced (e.g. Berg River

Catchment).

Pers. comm with Trevor Lumsdenb

High risk of flooding and drought-induced water shortages,

particularly in the Western Cape.

Midgley et al. (2007)

aMark Tadross is a climate scientist from the University of Cape Town.
bTrevor Lumsden is a research fellow from the University of KwaZulu-Natal.
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CoCT has implemented some demand-side

interventions. For example, during the drought

period in the early 2000s water restrictions were

imposed and use was significantly reduced.

Some households used rainwater collected from

rooftops (DWAF, 2007), as well as water taken

from private boreholes for non-portable use

(watering gardens and washing cars), as is encour-

aged by the City. One of the positive factors for

CoCT is that after restrictions were dropped,

demand did not return to previous levels.

3.4. Analysis of interviews

This section presents factors that facilitate and

inhibit adaptation related to different themes

that emerged from the interview analysis. The

names of interviewees are not provided in order

to protect identity, although organizational

affiliation is given.

3.5. Engagement with climate change
adaptation

All of the interviewees were aware of climate

change, although the extent of their knowledge

varied widely. The Department of Agriculture

interviewee said that it was departmental policy

to make people aware of the impacts of climate

change on their immediate environment and

activities, but that a lack of scientific information

was a hindrance. Interviewees involved in

day-to-day management in CoCT feel they need

more usable information to assist decision

making. As one of the consultants indicated:

The challenge of climate change depends on the

magnitude of change . . . we don’t know the

specifics yet but we need run-off scenarios in

order to plan. It would help if we had some

verification so that we can act, if we at least

knew the worst case scenario.

To engage with climate change adaptation

effectively, it is important to bring together

people who understand climate science and

the technical and social adaptation aspects of

water supply, as well as have the mandate to

work with government. Forums for such inter-

action and co-production of information are

limited. One of the consultants mentioned the

City Water Managers Forum, which meets

three times a year and tends to focus on immedi-

ate management issues. He said that climate

change has only been indirectly mentioned in

these forums when discussing drought and long-

term water supply and demand forecasts.

Although this kind of forum could be useful for

actors to exchange information and share experi-

ence, higher level authority and sound leadership

is needed to prioritize adaptation issues and

enhance the influence of such forums.

3.6. Leadership on climate change adaptation

Interviewees suggested that effective leadership

(and agreement on leadership) would help to

define responsibility for prioritizing, supervising

and implementing proposed strategies and for

pushing forwardadaptationactions,aswellasorga-

nizing communication between different actors.

Respondents agreed that government ought to

lead adaptation on urban water management,

although many respondents acknowledged that

government cannot do everything and that civil

society and business also have to assist in the

process. One NGO actor felt that the public needs

to implement adaptation measures because ‘you

can’t trust government to do that’. However,

despite this, she felt that government should still

take the leading role. She felt it was important

that people are aware of what is happening and

that her NGO supports people in understanding

the links between climate change and water. One

of the interviewees felt that government should

be responsible, but that it should be a combination

of the city and DWAF. Another felt that because of

the numerous challenges in the water resources

sector, which will become increasingly expensive

to address, the different actors – including govern-

ment at different levels, consultants and academic

researchers – need to work together.
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Asmentionedbyoneoftheacademicinterview-

ees, CoCT developed a document titled Frame-

work for Adaptation to Climate Change in the

City of Cape Town (Mukheibir and Ziervogel,

2006); however, systematic follow-up has been

limited. Despite the slow organizational start,

there are a number of individuals who are

climate change champions. This has been ident-

ified as a key factor in building the momentum

of adaptation responses (Grothmann and Patt,

2005). In CoCT, these champions exist within

different government departments and in some

of the major consulting companies and NGOs.

These individuals are well informed, engage

with the scientists and are starting to develop

adaptation plans within their departments.

These plans are likely to be developed further in

the coming years, supported by increasing adap-

tation funding.

3.7. Adaptation priorities

Most respondents agreed that adaptation to

climate change should be considered in the

urban water management context. The CoCT

respondent saw the opportunity to address

climate change in the water sectors as positive:

Climate change is an opportunity to force

politicians to look at long-term strategy. It is

not a distraction, it is a must.

Another respondent, an academic, offered an

alternativeviewof theneedtoprioritizeadaptation,

stating that he suspected climate change will only

add a relatively small impact on urban water.

Although the majority of actors agree that

climate change should be considered, they dis-

agree on the type of adaptation responses that

should be prioritized and who should implement

them. This disagreement is mainly based on per-

sonal expertise and the nature of the organiz-

ations they are from. Some respondents

indicated that they see climate change as a ‘dis-

traction’ and that the current focus and resources

should be targeted towards other areas that might

influence adaptive behaviour such as education

and alternative technologies, although some

would argue this could contribute to climate

change preparedness as well as current water

stress. Respondents from DWAF were generally

in favour of supply-side responses, while respon-

dents from academia preferred demand-side

responses.

There are also conflicting opinions on who

should take action. Respondents proposed that

government authorities, specifically DWAF and

CoCT, take a lead in initiating adaptation strat-

egies, yet neither of the two has the mandate to

do so. Furthermore, although government

policy is emerging on climate adaptation at the

national, provincial and city level, there is little

focus on practical adaptation. This highlights a

gap in the constitutional mandate for adaptation

action and brings to light the lack of legal instru-

ments to guide it. This implies that adaptation

policy requires greater transparency in terms of

the roles that need to be played and who is best

suited to them.

Respondents from DWAF recognized that

NGOs could act as a useful check on government

and assist in developing adaptation mechanisms

that will prioritize local needs. This implies the

need for improved understanding of the types of

adaptation needed at different scales and how

government can support non-governmental

responses. Adaptation at the local level might

help urban dwellers to understand potential

water-saving techniques, whereas adaptation at

the city scale might involve assessing the trade-

offs between new supply measures to cope with

increasing evaporation versus demand measures

that require large-scale behavioural change.

Adaptation at both scales is important and

needs to happen simultaneously. More research

is needed into what opportunities and challenges

exist at these different scales.

3.8. Capacity for developing adaptation
responses and links to development

Strengthening technical and institutional

capacity is often mentioned as important in
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building adaptive capacity and necessary for ana-

lysing climate change science while linking it to

local operations. As noted by a number of respon-

dents, increased collaboration and communi-

cation between consultants, academics and

government actors would support this. The inter-

views made clear that although consultants and

academics contribute to reference documents

that often guide government decisions, when

implementing the suggestions government

often does not interact with these groups. This

brings into question whether government under-

stands the detail and whether capacity being built

is effective. Similarly, consultants and academics

might not be aware of the challenges of service

delivery and working within political boundaries.

One of the major forces identified as impeding

adaptation actions was weak cooperation

between institutions in urban water provision. A

few interviewees, including one of the DWAF

interviewees, identified areas in which collabor-

ation and communication flows were in place as

well as those areas where there is no engagement

or weak information flow. One of the consultants

stated,

What is needed is sound leadership, with stra-

tegic capability, and strong institutions to be

able to implement the strategies well.

One of the consultants stated that cooperation

requires a lot of time and effort, and if there is

no legislation or political mandate, it is unlikely

that there will be sufficient action. National or

even provincial policy is an important step, but

unlikely to be sufficient. One process that might

be drawn on is that of the Integrated Develop-

ment Plans (IDPs) that promote bulk infrastruc-

tural development and services for the district,

including water supply. IDPs are implemented

by each municipality and executed annually.

Using them as a mechanism for mainstreaming

climate change adaptation would ensure that

adaptation is not seen as an additional job, but

central to what must be done. It is such opportu-

nities for strengthening the capacity of actors and

policies by including climate change concerns

that will enable adaptation to happen now. For

example, in the city of Durban environmental

concerns have been incorporated into municipal

plans in a Climate Protection Programme, which

has been rolled out in several phases. It includes

developing a model to stimulate, evaluate and

compare strategic urban development within

the context of climate change (Roberts, 2008,

p. 5). This component of the programme was

based on an assessment of the city’s vulnerability

in key sectors such as health, water and sani-

tation, coastal management and biodiversity. It

outlined the departments that most need to act

on adaptation and sought to help these depart-

ments understand what climate change means

for their work and future investments. Durban’s

approach provides an example of how adaptation

can be integrated into urban development.

Many of the actors within the sector feel over-

burdened and it is important that climate

change responses do not undermine urgent pri-

orities but rather are integrated into them where

possible, so that climate adaptation is seen as a

way of addressing current development priorities.

The institutional challenges need to be recog-

nized if this is to occur successfully. One of the

interviewees from DWAF complained that he

has the dual responsibilities of managing the

Berg River dam while taking care of the aquatic

environment in the river. Another interviewee

from DWAF mentioned the weakness in enforce-

ment: progressive policies exist but there are not

enough people to implement them. Governmen-

tal officials from CoCTalso have heavy workloads

and tight schedules, which are the result of a high

turnover of governmental officials. The loss of

experience and organizational memory was

expressed by many of the organizations in the

study (e.g. DWAF, CoCT or Department of Agri-

culture), with many senior staff having moved

into environmental consultancy, thus leaving

under experienced successors in their place.

If climate change adaptation responses are pre-

sented as addressing the dual role of building adap-

tive capacity that enables better response to

current challenges as well as considering responses

that anticipate future change, there is likely to be

greater interest. It is clear that DWAF is one of the
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organizations in the water resource sector that is

central to improving efficiency in water use,

investing in capacity development and improving

policy coordination. There are already key individ-

uals within DWAF who believe that adaptation is

necessary and would be key agents of change.

Support for these individuals needs to be increased;

at the same time, the organization needs to

commit to its role in the adaptation process.

4. Discussion and conclusion

South Africa, like many developing countries, is

confronted with the challenge of balancing

social, economic and environmental priorities

at the same time as addressing climate impacts.

The country has historically invested more in

social and economic development than in the

natural environment. Although addressing

these other problems may have slowed the

initial rate of adaptation to climate change,

perhaps it ensures that adaptation responses are

more likely to address development needs as

well as building capacity to respond to climate

change impacts (Ziervogel and Taylor, 2008).

This is an important consideration given the

uncertainty in climate science.

The case study of CoCT built on the realities of

water management’s historical, social and

environmental challenges to frame current and

future climate change adaptation. By interview-

ing a range of respondents engaged in municipal

water supply, the study paints a picture of the

challenges of adapting in the developing world

where capacity and leadership is often lacking.

Actors agreed that current climate change infor-

mation can begin to inform adaptation, but that

available information and communication

between sectors and actors remain insufficient

for implementing adaptation plans with

confidence.

The literature review and the analysis discuss

factors that are encouraging and inhibiting adap-

tation. Interviewees’ responses revealed whether

different actors felt adaptation should be priori-

tized, as well as some of the factors encouraging

or inhibiting adaptation in the urban water

supply sector. Table 3 presents some of these

factors, as put forward in the literature, and

links the factors to the evidence from the

interviewees.

In terms of factors impeding adaptation, the

lack of human capacity to implement policy

(McDonald, 1997), the shortage of usable scienti-

fic information to assist decision making, and

weak leadership and legislation that result in

lack of cooperation between actors in facilitating

adaptation were identified as the main obstacles

to effective climate change adaptation in the

water sector in the CoCT. Although these are sig-

nificant challenges, it should be recognized that

they are not unique to the CoCT or the water

sector, but are challenges that are common in

the developing world (Schipper and Pelling,

2006; Awour et al., 2008).

Some of the factors that facilitate adaptation are

present in CoCT, including key individuals who

are prioritizing adaptation as well as those who

see adaptation as something that can support

development in the long term. In order to scale

up adaptation within cities, it is as important to

address factors impeding adaptation as those facil-

itating it. This dual view should be adopted when

analysing how to support future adaptation

responses. Emerging from this research, Figure 1

presents the different conditions required for

building adaptive capacity and implementing

adaptation action at the municipal level.

To support adaptation in the global South, the

process of developing adaptive capacity and

adaptation plans needs to be prioritized, rather

than focusing on isolated elements of adaptive

capacity. Corburn (2009, p. 416) suggests that

the institutional incoherence experienced in

urban adaptation responses, in both the devel-

oped and developing world, is symptomatic of

complex problems such as climate change

where ‘facts are uncertain, stakes are high,

values in dispute but decisions urgent’, all of

which make climate change inherently political.

Climate change adaptation should be seen as an

opportunity to engage in these complex pro-

blems by highlighting the possible areas of
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common interest and mutual cooperation across

sectors. This research suggests that building

awareness and leadership are a critical starting

point. This needs to be supported by capacity

development in a number of areas, including

development of technical capacity that improves

access and understanding of climate information,

at the same time as building the institutional

capacity through policy, practice and people

that eases engagement and implementation of

prioritized responses. For instance, in the city of

Durban, a series of workshops on climate

change for municipal officials educated them on

the science of climate change, its impacts for

their respective municipal work at the same

time as engaging them in the solutions (Sat-

terthwaite et al., 2007).

For adaptation to be supported, it is clear

that it needs to link to urgent development

priorities. In the South African water sector, a

citizen’s access to water has been recognized as

a constitutional right.1 This right will be

compromised if climate change adaptation is

not integrated into water supply management.

However, government cannot do this alone: a

range of partners is needed for developing the

capacity to identify and implement adaptation

responses.

At the global level, climate change adaptation

requires greater support and efforts to bridge

current climate change commitments to local

implementation. Especially crucial is climate

science, its sector-specific application and how

this information is communicated clearly and

translated from global commitments into

national policy and action, with the city scale

being a key concern. The priorities and realities

of the global North are different from those of

the South. This article has outlined how adaptive

capacity can be built at the city scale in the

context of urban water supply in order to meet

development priorities, address the needs of the

poor, and build a resilient water supply system

in the face of climate change.

TABLE 3 Factors impeding and facilitating adaptation within the City of Cape Town

Factors impeding

adaptation

Occurring in case study Factors facilitating

adaptation

Occurring in case study

Awareness, leadership and adaptation priorities

Inadequate communication

between scientists, policy

makers and practitioners

(Vogel et al., 2007).

Weak partnerships seem to

dominate, but a few strong

partnerships emerge.

Key individuals view climate

adaptation as important

(Grothmann and Patt, 2005).

Yes, a few champions in

government departments

and other organizations.

Lack of coordination

between different scales of

operation (Mukheibir and

Ziervogel, 2007).

Yes, but emerging

strategies are likely to guide

this in the future.

Agreement of priorities and

roles (Munasinghe, 2001).

No, confusion as to who is

assuming what role.

Capacity for adapting and links to development

Limited technical and social

capacity impedes adaptive

capacity (Boko et al., 2007;

Vincent, 2007).

Yes, but pockets of

technical expertise can be

showcased.

Linking climate adaptation to

development priorities

(Schipper and Pelling, 2006;

Patt and Schroter, 2008;

Ziervogel and Taylor, 2008).

Being done by some, but

could be emphasized more.

Lack of human capacity to

implement policy

(interviews).

Yes, progressive laws exist

but these are not well

implemented.

Linking global science to

local planning priorities

(Corburn, 2009; Fankhauser

et al., 1999; Smit et al., 1999).

Limited. Some interaction

has taken place between

scientists and planners.
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Note

1. ‘Everyone has the right to have access to . . . (b) suffi-

cient food and water. . .. The State must take reason-

able legislative and other measures, within its

available resources, to achieve the progressive realis-

ation of each of these rights . . .’ (Constitution of

South Africa, 1996, Section 27, pp. 1–2).
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Archer, E. R. M., Oettlé, N. M., Louw, R. and Tadross,

M. A., 2008. Farming on the edge in arid western

South Africa: Climate change and agriculture in mar-

ginal environments. Geography, 93(2). 98–107.

Awour, C. B., Orindi, V. A. and Adwera, A. O., 2008.

Climate change and coastal cities: The case of

Mombasa, Kenya. Environment and Urbanization, 20.

231–242.

Boko, M., Niang, I., Nyong, A., Vogel, C., Githeko, A.,

Medany, M., Osman-Elasha, B., Tabo, R. and Yanda,

P., 2007. Africa in climate change 2007: Impacts,

adaptation and vulnerability. Contribution of

Working Group II to the Fourth Assessment Report of

the Intergovernmental Panel on Climate Change, M. L.

Parry, O. F. Canziani, J. P. Palutikof, P. J. van der

Linden and C. E. Hanson (eds). Cambridge Univer-

sity Press, Cambridge, UK. 433–467.

Brooks, N. and Adger, W. N., 2004. Assessing and Enhan-

cing Adaptive Capacity, L. B. Lim (ed.). Adaptation

Policy Framework. United Nations Development

Programme, New York. www.undp.org/cc/apf.htm.

Callaway, J. M., Louw, D., Nkomo, J. C., Hellmuth, M. E.

and Sparks, D., 2007. Benefits and costs of adapting

water planning and management to climate

change and water demand growth in the Western

Cape of South Africa. Climate Change and Adaptation,

N. Leary (eds). Earthscan, London and Washington.

53–70.

Cartwright, A., Brundrit, G. and Fairhurst, L., 2008. Sea-

Level Rise Adaptation and Risk Mitigation Measures for

the City of Cape Town. Report prepared for the City

of Cape Town, Cape Town.

City of Cape Town (CoCT), 2007. Water Services Dev-

elopment Plan 2007/2008. www.capetown.gov.za/

en/Water/WaterservicesDevPlan/Pages/WaterServDev

Plan200708.aspx (accessed 12 June 2008).

Christensen, J. H., Hewitson, B., Busuioc, A., Chen, A.,

Gao, X., Held, I., Jones, R., Koli, R. K., Kwon, W.-T.,

Laprise, R., Rueda, V. M., Mearns, L., Menéndez,
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South African water governance between
administrative and hydrological boundaries
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Climate change poses major threats to South Africa. The country depends heavily on surface water and its water resources
are already under stress. Against this background one possible adaptation measure is a holistic approach and the management
of water according to the basin principle. This article examines current water sector reforms and especially the transformation
from administrative to hydrological boundaries. It concludes that this transformation might help to make the South African
water governance system more adaptive to climate change. However, the analysis shows that the transformation towards
hydrological boundaries is affected by a number of trade-offs. These are the trade-offs between, firstly, (a) the improved fit
between the social and the ecological system and (b) the misfit between scales within the social system. Secondly, a trade-off
exists between (a) correct classification along hydrological boundaries (holistic approach) and (b) a feasible size for effective
management, meaningful stakeholder participation and financial viability, which may require a splitting and merging of
hydrological entities and thus a violation of the hydrological principle. These trade-offs can only be met through a combination
of intense communication, cooperation and coordinated action between the involved organizations.

Keywords: adaptation; Catchment Management Agencies; climate change; hydrological boundaries; South Africa;

water governance; water management

1. Introduction: Water availability and climate
change in South Africa1

South Africa is a semi-arid country facing huge

water resource constraints. It is largely dependent

on surface water abstraction and water resources

are highly developed. At the same time it shares

six river basins with a number of neighbouring

countries whose water demand is also increasing

(Ashton et al., 2008). These factors make the

South African water governance system highly

vulnerable to changes in water availability. The

Department of Water Affairs (DWA)2 estimates

that by 2025 South Africa will be classified as

chronically water scarce (Muller, d.u.).

Climate change is one of the key drivers of

these developments (Bauer and Scholz, 2010).

The drainage of southern African rivers will

be particularly affected by climate change. In

the south-western Cape, annual streamflow

could decrease by between 14 and 32%

(New, 2002). A 20% decrease in precipitation

might lead to a decrease of up to 70% of the

drainage of the lower Orange-Senqu River,

which serves as a major water source for

irrigated agriculture (de Wit and Stankiewicz,

2006).

Decreasing water availability affects not only

ecological systems (e.g. wetlands) but also social

systems, especially the economy (e.g. agricul-

ture).3 In South Africa, where a large portion of

bulk water supply is stored behind large dams,

water supplies are vulnerable to changed precipi-

tation patterns and increased evaporation (DEAT,

2004). These challenges of climate change under-

line the fact that current and expected changes to

ecological systems need to be mirrored in appro-

priate actions in social systems. Governance
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structures and institutions might no longer be

adequate. For example, continuing with a

supply approach to water management is likely

to fail in a situation of decreasing water avail-

ability and growing demands.

In recent years basin management has been

proposed as one element for addressing these

issues. It ensures taking a systemic, hydrological

approach and looking at the problem from the

point of view of the resource. Through a basin

perspective it is easier to understand physical,

environmental, social and economic influences

on water resources.

This article examines the current water sector

reforms in South Africa, and especially the trans-

formation from administrative to hydrological

boundaries. It centres on the question of whether

this transformation will help to make the South

African water governance system more adaptive

to climate change. The next section deals with

the concepts of fit, interplay and scale, used to

analyse the introduction of basin management in

South Africa. Section 3 gives an overview of the

current reform processes in South African water

governance. Section 4 focuses on the mismatches

between hydrological and administrative bound-

aries and highlights the arising opportunities and

trade-offs. The final section provides an assessment

of the reform process and its contribution to

increasing the adaptive capacity of South African

water governance. The article draws on field

research undertaken in South Africa in 2006

within the NeWater project.

2. Adaptation to climate change: The
dimensions of fit, interplay and scale

Young has proposed the concepts of fit, interplay

and scale for analysing the institutional dimen-

sions of environmental change (Young, 2002).

Institutions are an important interface between

the social and the ecological system because

they regulate the use, overuse and pollution of

the resource.

Young assumes that the effectiveness of man-

agement increases the closer the fit between the

ecological system and the social system, and

especially the institutions managing it (Young,

2002). The problem of fit can occur on various

scales such as the temporal, spatial or functional

(Folke et al., 2007). Spatial fit, for example,

refers to the match between resource boundaries

and the boundaries of the organization managing

and administering that resource (Moss, 2007). A

lack of spatial or temporal fit is associated with

poor resource management, which negatively

affects a system’s adaptive capacity (e.g. in the

face of climate change).

The interaction between institutions is called

interplay. With reference to the spatial scale of

institutions, horizontal interplay denotes the

interaction (coordination and cooperation, but

also conflict) among institutions and organiz-

ations that are situated at the same level of

social organization (e.g. local level water manage-

ment and spatial planning). Vertical interplay, in

contrast, is associated with the interaction of

institutions and organizations at different levels

of social organization (so-called cross-level inter-

action, e.g. between local, province and national

levels).

This article frames the concept of ‘scale’ in

terms of the different dimensions of a phenom-

enon and how they interact. Scale is defined as

‘the spatial, temporal, quantitative, or analytical

dimensions used to measure and study any

phenomenon, and levels as the units of analysis

that are located at different positions on a scale’

(Lebel and Imamura, 2006). Scale refers here to

the different dimensions of water resource man-

agement, which can be examined from the

point of view of the temporal, spatial, insti-

tutional or jurisdictional scale (Cash et al.,

2006). Distinguishing among scales and levels

makes it possible to identify mismatches

between scales and levels. A scale mismatch

exists when one scale (e.g. of the ecological

system) interacts with another scale (e.g. of the

social system) in such a way that the functioning

of the combined social-ecological system is com-

promised or even disrupted. A possible result of

such mismatches is the mismanagement

of natural resources and a subsequent loss of
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adaptive capacity and resilience in the social as

well as in the ecological system. The rapid

changes to ecological systems brought about by

climate change open up new mismatches and

aggravate existing ones, thus underlining the

urgency of learning and building resilience.

Figure 1 illustrates the concepts of fit, interplay

and scale as applied to water governance. The

water-related part of the ecological system is

depicted along the spatial scale (i.e. different

water entities) while the social system is rep-

resented through the institutional (different

forms of institutions) and jurisdictional scales

(different administrative units). Both the insti-

tutional and the jurisdictional scales relate to

water governance.

Historically, water administrative bodies have

been organized along administrative boundaries,

even though river catchments often do not obey

administrative logic. Thus, water administrative

bodies have often failed to fit with the properties

of the ecosystem they manage. Management fail-

ures such as a lack of cooperation, participation

and transparency are partly rooted in this

mismatch (Bohensky, 2008). For example, it is dif-

ficult to enforce water quality regulations and

water abstraction rules where two or more water

management bodies are in charge of different sec-

tions of one river. Water basin management rep-

resents an effort to align the spatial fit between

the boundaries of the water body and the social

institutions and organizations administering it.

3. South African water governance: The
introduction of hydrological boundaries

South Africa has undergone comprehensive pol-

itical and economic reform since the end of apart-

heid in 1994. The Constitution adopted in 1996

guarantees the right to water for every citizen,

stating that ‘everyone has the right to have

access to . . . sufficient food and water’ (Republic

of South Africa, 1996). It further obliges the

state to ‘achieve the progressive realisation of

each of these rights’ (Republic of South Africa,

1996). Before 1994, water management and gov-

ernance in South Africa were characterized by a

FIGURE 1 Scales and levels in social and ecological systems: the question of fit, interplay

and scale

Source: Author’s compilation.

South African water governance between administrative and hydrological boundaries 113

CLIMATE AND DEVELOPMENT



technocratic approach based on supply manage-

ment, a subsidized water infrastructure and tech-

nical solutions (Kranz et al., 2005). Water law and

water rights mirrored the apartheid system. The

owner of a piece of land was entitled to use all

water on (surface water) or under (groundwater)

his land property. This meant that large parts of

the population remained without legal water

rights, because about 87% of the land belonged

to the minority white population (Seetal and

Quibell, 2005). National water legislation in

South Africa was not coherent. The responsibility

for water supply and water management was frag-

mented among a number of different depart-

ments and other organizations.

On top of the constitutional changes the

water law has been completely revised, starting

with the White Paper on a national water policy

(DWAF, 1997) and resulting in the Water Services

Act (Republic of South Africa, 1997) and the

National Water Act (Republic of South Africa,

1998). Water law foresees the transformation

towards a holistic, decentralized and participa-

tory approach to water management with the

aim of increasing water use efficiency. The

Water Act, inter alia, calls for the transformation

from a water management system based on

administrative boundaries towards management

along hydrological boundaries. This includes

the restructuring of the water management

bodies of the DWA, the introduction of 19 Catch-

ment Management Agencies (CMAs) at the inter-

mediate level, and Water User Associations

(WUAs) at the local level.

The Water Services Act and the National Water

Act have established a dual structure of water

management and governance in South Africa.

While the responsibilities for drinking water

supply and sanitation are vested with the local

government, the management, protection and

use of the water resources remain the domain of

the central government (DWA).

Among the major concerns of the new South

African Government is access to safe drinking

water for all. To achieve this goal, the Water Act

foresees the implementation of the Reserve (con-

sisting of a social and an ecological reserve) to

prioritize human needs and the environmental

integrity of the system in relation to other uses.

The ‘basic human needs reserve’ guarantees a

minimum of 25 litres of water per person per

day. The ‘ecological reserve’ was established to

assure sufficient provision of ecological flows.

Water services in the country are provided by

water service authorities (WSAs) (i.e. local gov-

ernment). The dichotomy of the water acts and

their different rationales as regards content and

spatial dimensions (i.e. hydrological versus

administrative boundaries) mean that two differ-

ent logics are at work within the jurisdictional

scale (i.e. ecological sustainability versus econ-

omic development).

3.1. Catchment Management Agencies

At the national level the DWA is the operational

arm of the Ministry of Water Affairs. It is respon-

sible for facilitating the equitable, sustainable

and efficient use of water resources (James,

2003). In order to achieve this goal, DWA set up

regional offices at the province level. Until 1994

the responsibility for water supply and sanitation

rested with homeland governments and local

municipalities (DWAF, 2004a). In 1994 DWA was

mandated to provide water services and develop

the needed infrastructure (DWAF, 2004a). It was

decided that in the long term water services

would be assigned to the newly established local

government.

The new water legislation required that the

country be divided into 19 water management

areas (WMAs; Figure 2). The original intention

was that these WMAs would follow hydrological

boundaries. In each WMA the establishment of

a managing body, the CMA, is currently under

way. So far DWA has received nine out of 19 pro-

posals for the establishment of CMA, of which

five have been accepted. Two CMAs are estab-

lished and working (DWAF, 2009a; Sabine Stuart-

Hill, personal communication, 06.04.2009). In

WMAs without a CMA, DWA is responsible for

fulfilling the CMA’s role (DWAF, d.u.). The

CMAs will take over many of the functions of
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water management and allocation currently

assigned to the regional offices of DWA.

The task of each CMA is to manage the water

resources of the country across different types of

use through coordinating the activities of the

water users and water management organizations

and promoting community participation in

water management. To fulfil this role, the CMAs

are obliged to develop a Catchment Management

Strategy (CMS; Republic of South Africa, 1998).

These strategies are based on an analysis of the

available amount of water and water allocation

plans in the relevant catchment (DWAF, 2007).

Since the CMAs are still being set up, this plan-

ning instrument does not yet exist in most

CMAs (cf. Stuart-Hill in this special issue).

Instead, the more general Internal Strategic Per-

spective (ISP) prepared by DWA can be used for

planning (DWAF, 2007).

The implementation of CMAs has turned out

to be very complex and demanding, because it

requires the creation of a whole set of new organ-

izations and institutions. As a consequence, the

WMAs were ranked according to priority, that is,

those with an already relatively high level of sta-

keholder capacity and willingness to get involved

(Rowlston et al., 2000) and the most urgent water

management problems that needed to be solved.

The priority catchment areas now serve as pilot

projects.

Even though it was envisioned that the new

water management bodies would follow the hydro-

logical principle, in some cases the Ministry

digressed from this principle. In fact, the Water

Act demands that while establishing WMAs, social

and economic development patterns, efficiency

considerations and communal interests within

the area in question must be taken into account as

well as the hydrological catchment boundaries

(Republic of South Africa, 1998). ‘. . . Potential for

integrated catchment management in a hydrologi-

cal sense will be conditioned by the boundaries of

the WMA which are likely to be made as much on

political or administrative criteria as they are on

hydrological ones’ (Brown and Woodhouse,

2004). Some examples for this digression from the

hydrological principle due to economic, social or

geophysical constraints include the following.

FIGURE 2 WMAs in South Africa

Source: DWAF (1999).
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Dividing a catchment into several WMAs
Often river basins are too large to be managed as

one hydrological unit. In such cases the demand

for fit between ecosystem boundaries and insti-

tutional arrangements is compromised by

spatial scale. For example, the Orange-Senqu

River was divided into two WMAs and the Vaal

River into the Upper, Middle and Lower Vaal

WMAs. It was argued that the WMAs would have

become too big to administer with one manage-

ment body. Consequently, it is difficult to utilize

the benefits of the basin approach immediately.

This shortcoming is met to a certain degree,

however, by the ISPs. DWA has prepared these

documents for every WMA. In the cases of the

Vaal and Orange rivers, overarching ISPs for the

entire catchments exist (e.g. DWAF, 2004b). These

documents support a coherent approach to water

management despite the institutional split.

Merging catchments into one WMA
The opposite approach was taken for some rather

small catchments with the argument of economic

efficiency. For example, the Inkomati WMA con-

sists of three different catchments. In this case,

local stakeholders preferred the establishment of

three separate WMAs. DWA nevertheless opted

for one WMA. It was argued that the number of

WMAs needs to be restricted in order to be able

to provide all of them with technical support

staff from DWA (Brown and Woodhouse, 2004).

The basin approach, however, seeks to avoid the

management of separate basins through the

same organization in order to avoid a

‘one-size-fits-all’ approach to water management

that does not mirror the ecological heterogeneity

of river basins (Cumming et al., 2006). For

example, the three catchments of the Inkomati

represent separate hydrological as well as socio-

political and economic contexts, while represen-

tation within the CMA is based on sectors (Waale-

wijn et al., 2005).

Transfer of units from one hydrological unit to
another
Examples of digression from the hydrological

principle can also be found at the lower level of

sub-catchments. One example is the Douglas irri-

gation board, situated near the confluence of the

Vaal and Orange rivers, and hydrologically part of

the Vaal river catchment; nevertheless it became

part of the Lower Orange WMA. When the

boundaries of the catchment management areas

were established by DWA, the plans were pub-

lished for public comment. In the first draft,

Douglas belonged to the Vaal WMA and the

boundary between the Upper and Lower Orange

WMA was foreseen at the van der Kloof Dam

upstream from the confluence of the Orange

and the Vaal. This was controversial because

70–80 km downstream from the dam there were

property owners and farmers, who received

water from both the river and from canals

feeding from the dam. These farmers and prop-

erty owners would have had two organizations

talking to them about water supply and manage-

ment. To avoid this, the next gauging station was

identified as the demarcation between the two

WMAs. This was the Douglas area, which is situ-

ated on the Vaal River but receives most of its

water from the Orange River. After consultations

with the Douglas irrigation board, it appeared

that Douglas was more part of the Lower Orange

even though it was situated in the Vaal catch-

ment. Thus the Douglas area was included in

the Lower Orange WMA instead of the Vaal and

now demarcates the border of the Upper and

Lower Orange WMA. In this case, water manage-

ment infrastructure made the digression from the

hydrological principle necessary.

The problem of fit also occurs when the focus

is broadened from surface water to groundwater

management. Even though groundwater does

not play a major role in South African water man-

agement, it has nevertheless been neglected

during the creation of WMAs. The catchment

areas were mainly drawn up with regard to

surface water boundaries. Therefore their design

does not consider groundwater aquifers and their

relation to and interaction with surface water

bodies. This is problematic since groundwater

aquifers often run across the surface water’s hydro-

logical boundaries and connect two or more

surface water bodies, and thus also WMAs (Warner
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et al., 2008). Pollution from the Gauteng ground-

water aquifer, for example, stretches into the Croco-

dile WMA, and influences its groundwater quality.

Also of concern regarding the interaction and

connectedness of water bodies are water transfer

schemes and ephemeral rivers. South Africa has a

comprehensive network of (transboundary) water

transfer schemes, which connect otherwise dis-

tinct basins. One example is the 80-km-long

Orange Fish Tunnel, which connects the Orange

River basin with the Fish to Tsitsikamma WMA.

According to the basin management approach,

these mega-basins would have to be managed as

one entity or require close coordination pro-

cedures for planning and management. Likewise,

ephemeral rivers that do not flow constantly put

the hydrological boundaries’ approach to the

test. An example is the Nossob River, which orig-

inates in Botswana and is a tributary of the Orange-

Senqu River. The fact that the Nossob River was last

flowing in 1989 has led to discussions on whether

Botswana qualifies as a basin state and should be a

member of the transboundary basin management

organization ORASECOM.

The transformation to basin management also

caused a number of problems with prevailing

administrative boundaries. Since the delineation

of the WMAs (and thus also of the CMAs) is

based on hydrological boundaries, the new man-

agement entities often cut across district and pro-

vince boundaries (James, 2003). Owing to these

overlaps, it is difficult to make use of the three-

tiered administrative system (national, province

and municipality level) for establishing CMAs

and supporting them once they are in place (cf.

the example in Section 4).

3.2. Water service authorities

While the CMA is responsible for water resources

management and agricultural water use, individ-

ual and industrial water use is managed by water

service authorities (WSA)s, that is, municipalities

(DWAF, 2002). The Constitution introduced local

government as the third tier of South African

government.

Municipalities are obliged to develop Inte-

grated Development Plans (IDPs) that commit

local government to a strong development

focus. IDPs aim at coordinating different spheres

of government and integrating and harmonizing

sectoral plans for water, land use and the environ-

ment (Zenani, 2006). The part of each IDP dealing

with water services is called the Water Services

Development Plan (WSDP). These plans address

drinking water supply and sanitation and are

designed to ‘ensure effective, efficient, affordable,

and sustainable access to water services’ (Dlamini,

2007). Water demands other than for drinking

water (e.g. for irrigated agriculture) are not

reflected in the WSDPs. WSDPs should always be

based on information provided by the respective

CMA about the water available in the basin.

In addition to these direct linkages between

planning instruments of local government and

the CMA, a number of indirect linkages exist.

Among them are Spatial Development Initiatives,

Economic Development Strategies and Environ-

mental Implementation Plans (DWAF, 2001;

Mazibuko and Pegram, 2006b), which need to

be prepared by local government and affect

issues such as water infrastructure, environ-

mental management and water allocation plans.

The institutional relationships between the

DWA regional office, the CMA and local govern-

ment are depicted in Figure 3.

4. The mismatch between hydrological and
administrative boundaries: Opportunities
and trade-offs

While the transformation towards water manage-

ment along hydrological boundaries improves

the fit between the governance regime and

water resources, it creates a number of problems

of fit, interplay and scale. These mainly concern

the cooperation of the newly established CMAs

with other water management organizations,

especially local government. Because the ration-

ale of WMAs is mainly based on catchments or

basins and largely disregards administrative

boundaries, the hydrological fit creates spatial
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mismatches with regard to other spheres and

sectors (e.g. water services and agriculture).

These mismatches are not sufficiently addressed.

For example, district municipalities that lie

across catchment boundaries can belong to two

different CMAs and draw on water allocation

from both. Two CMAs are responsible for

providing water to the Bushbuckridge district

municipality in the Sand River catchment. Theor-

etically the municipality has to disaggregate the

water use data not only according to the

number of people living in each catchment (in

view of the basic needs reserve) but also according

to their respective water use (in view of the overall

water distributed; Pollard and du Toit, 2005). This

disaggregation implies huge administrative costs.

Cape Town is a similar case. While it receives

water from a dam in the Breede Overberg Water

Management Area, it is situated on the territory

of the Berg River WMA and its wastewater is also

released into the Berg River WMA (Mazibuko

and Pegram, 2006a). In these cases of spatial mis-

match, the interplay between organizations is a

critical factor.

There is some lack of coordination and com-

munication both within the DWA (between div-

isions dealing with water services and water

resource management), and between the DWA

and the WSA. ‘There are currently no specified

procedures and rules that guide cooperation

between these institutions [i.e. CMAs and local

government]. Cooperation is based on capacity

and levels of understanding of legislation and

strategies by individuals within these insti-

tutions’ (Mazibuko and Pegram, 2006a).

Minimal relations between DWA and local gov-

ernment, and a low understanding of the interre-

latedness of water services and water resource

management, have been found not only within

local governments but also within the DWA

(Mazibuko and Pegram, 2006a). Also, no clear

communication and coordination mechanisms

FIGURE 3 Institutional relationships of water sector institutions

Source: Mazibuko and Pegram (2006a).
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between DWA and future CMAs seem to be

envisaged.

There is a need for integration of programmes,

plans and activities, especially in regard to the

CMAs, which must integrate organizations from

several provinces and municipalities (Karar,

2003). It is important to emphasize that the

need to coordinate water resources management

with water provision (i.e. the need for interplay)

exists irrespective of the perfect fit of the adminis-

tering agencies. The boundary mismatch

between WSAs and CMAs only serves to further

underline this need, and probably makes

cooperation more difficult.

Forms of cooperation to foster the interplay

between CMAs and local governments range

from participation and informal cooperation to

formal cooperation and joint development of

management plans (Mazibuko and Pegram,

2006a). One way to improve communication

and cooperation between CMAs and local gov-

ernments is the inclusion of local government

officials on the governing boards of CMAs, as

foreseen in the National Water Resource Strategy

(DWAF, 2004c) and in the National Water Act

(Republic of South Africa, 1998). However,

implementation in WMAs, which may include

up to 20 municipalities, will be rather difficult

without overstretching the governing boards

and resulting in overrepresentation of local gov-

ernment (Mazibuko and Pegram, 2006a). In this

case, the establishment of a special forum for

local government could be a solution. Such fora

are voluntary bodies created to support the estab-

lishment and subsequent functioning of CMAs

through stakeholder participation and inter-

action with other (not water-related) organiz-

ations (DWAF, 2004c).

It is not clear, however, how cooperation will

come about. Local government is clearly overbur-

dened with the task, and in most WMAs it will

take a few more years until CMAs are established

and working. It is also questionable whether the

regional offices of DWA will be able to fulfil this

task since they are overburdened with the CMA

establishment and lack the appropriate capacity

and the skills.

The following example from the Upper and

Lower Orange WMA (see Figure 4) illustrates

further the complicated picture of organizational

competencies at different levels and scales and

the need for coordinated action. The regional

offices of the DWA in Bloemfontein (Free State)

and Kimberley (Northern Cape) have divisions

responsible (1) for water resources management,

which they will transfer to the CMAs once the

latter have been established, and (2) for providing

policies, regulations and support for water ser-

vices, while the actual provision of water services

rests with the municipalities. The Bloemfontein

DWA division dealing with water resources man-

agement works in four provinces touching on the

Upper Orange WMA. The Northern Cape DWA

regional office in Kimberley is responsible for

the Lower Orange WMA. Any problem that

arises concerning river pollution in the Northern

Cape and within the Upper Orange WMA is the

responsibility of water resources management,

since the water problem relates to a river (case A

in Figure 4). In this case it is not the regional

DWA office in the related province (Kimberley)

which is in charge, but rather another regional

office of DWA (Bloemfontein), which is respon-

sible for the Upper Orange WMA. But if a

problem with drinking water pollution arises in

the same area, the DWA regional office of the

Northern Cape takes care of it since drinking

water issues are administered along administra-

tive boundaries. In this case DWA would not be

responsible, but rather the relevant municipality

in charge of water services. Consequently, had

the drinking water problem occurred in the

Lower Orange WMA but within the Free State ter-

ritory, DWA Bloemfontein and the Free State

municipality would have been in charge (case B

in Figure 4). These examples show the importance

of interplay between authorities at the water

resource and water service scales because of the

mismatch of their respective boundaries.

An example of the mismatch between hydrolo-

gical and administrative boundaries is the econ-

omic viability of the new entities. Some WMAs

like the Upper Vaal, which include Johannesburg

and Pretoria, have a high proportion of domestic
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and industrial water use and will thus be able to

sustain themselves through water charges, while

others will have problems raising funds. In the

Lower Vaal, where stock farming prevails, it will

be difficult to sustain a CMA by water charges

alone.

There are also mismatches on the temporal

scale. The provisions of the Water Service Act

build upon existing organizations (local govern-

ment). Thus, a relatively quick implementation

of institutional requirements was possible (even

though physical requirements such as infrastruc-

ture lag far behind and many municipalities lack

capacity). In contrast, the implementation of the

National Water Act requires that new institutions

and organizations are set up, while infrastructure

remains for the most part unchanged. This

problem is reflected in the two key planning

instruments for water management. WSDPs

should be in line with and build on the provisions

of the CMS. With most CMAs still not

functioning, the development of Catchment

Management Strategies is not yet under way in

most WMAs. Thus WSDPs must be designed in a

vacuum without meaningful recognition of the

resource base. They do not adequately address

the water resource management (supply) side

and are merely based on water demand (Pollard

and du Toit, 2005). This shortcoming will

become more noticeable due to climate change

and decreasing water availability.

In addition, it seems that in many municipali-

ties the sense of responsibility for and knowledge

about water issues are rather low. In these munici-

palities water use often exceeds availability.

Municipalities are often overburdened with

their new responsibilities, understaffed and

poorly skilled (Mackintosh et al., 2004). Given

the task of building capacities and mastering

their numerous tasks with limited finances and

human resources, they are mostly overburdened

with communicating and aligning their actions

FIGURE 4 Mismatch of hydrological and administrative boundaries in the Upper and Lower Orange

WMAs

Source: Author’s compilation.
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and plans with a number of other organizations.

‘Local municipality has not yet prioritised learn-

ing as an important aspect in management, not

because they do not realise its significance, but

because they are to still get the ball rolling with

regard to basic services provision. “The munici-

pality is not trying to learn lessons; we are

trying to provide services”’ (Dlamini, 2007).

In an attempt to solve some of the mismatches,

there have been calls to revise the CMA bound-

aries. The National Water Resource Strategy

explicitly states that ‘the boundaries are not irre-

vocably fixed . . . and can be changed if necessary

as management experience and understanding of

hydrologic systems grows, to achieve greater effi-

ciency or effectiveness’ (DWAF, 2004c). Reducing

the number of CMAs to 11 or nine (from 19) is

currently being discussed (Sabine Stuart-Hill, per-

sonal communication, 06.04.2009). This would

align the number of CMAs with the nine DWA

regional offices. On the one hand, this could

be used as an opportunity to increase the fit

between the CMA boundaries and the administra-

tive boundaries. On the other hand, it might – and

probably would – lead to a much stronger stand-

ing of the DWA in catchment management than

originally envisaged, and thus curtail the CMAs’

independence.

DWA has also suggested that some CMA tasks

(such as water use licensing) be transferred from

future CMAs to local government agencies. But

the licensing of water use is directly linked to

the amount of water available within the catch-

ment and is related more to hydrological than

to administrative boundaries. Therefore such a

step would not solve the problems of mismatch,

not to speak of the additional onus it would

place on an overburdened local government.

The improvement of interplay through inten-

sive communication and cooperation is key to

overcoming the friction caused by the transform-

ation to hydrological boundaries. This need is

underlined by the consequences of climate

change and the uncertainty it entails for future

water availability and extreme climate events. It

relates to the interplay within the water sector

(divisions of DWA) and between the water sector

and other sectors (e.g. CMAs and local

FIGURE 5 The fit and mismatch of hydrological boundaries

Source: Author’s compilation.
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government). The South African Constitution

stresses the need for cooperative governance

among the three tiers of governance (Republic

of South Africa, 1996). This is especially impor-

tant for rural water management and water devel-

opment (Schreiner and van Koppen, 2001).

Cooperation and communication between

WSAs and water resource management agencies

should be most intense at the lower management

levels, since water management has largely been

devolved to this level and it is where most friction

occurs. CMAs and WSAs need to cooperate

closely, which is also acknowledged in the

National Water Resource Strategy: ‘Relationships

between the agencies [CMAs] and local auth-

orities will need to ensure that there is a high

degree of integration between water resources

management and water service provision’

(DWAF, 2004c). For example, they have to align

their water allocation plans, since WSA allocation

plans (i.e. WSDPs) are required to comply with the

contents of the CMS of the CMA (James, 2003).

Interestingly, it is neither vertical interplay

(between levels of administration) nor horizontal

interplay (between organizations at the same

level but on different scales) that is necessary in

this context. Rather it is diagonal interplay, since

the interactions occur across levels (local – catch-

ment) and on various scales (water resources –

water services) simultaneously (see Figure 5).

5. Conclusion

South Africa has made progress in reforming its

water sector. It has established a highly ambitious

body of legislation and is now struggling with its

implementation. The situation shows how diffi-

cult it is to implement basin management and

delineate WMAs in the face of social, administra-

tive, economic and biogeophysical realities such

as overlaps of groundwater and surface water

boundaries, blurred boundaries (water transfer

schemes) and the dynamic nature of ecosystems,

making the requirement of ‘fit’ a moving target.

Climate change is likely to aggravate these

challenges. The increasing frequency of extreme

events such as floods and droughts will mean

an even more uneven distribution of water avail-

ability over time, making a steady supply of water

for social use and sufficient water for the ecologi-

cal system even more difficult. Rising tempera-

tures (and thus increased evaporation of water

bodies and evapotranspiration of plants) will be

associated with increased water demand on the

part of both social and ecological systems, while

many catchments approach closure. It has to be

noted, however, that these effects can to a

certain degree be met by the complex technical

water management system. With its extended

system of national and international water trans-

fer schemes and dams, South Africa has a rela-

tively extensive adaptive capacity. However, the

benefits of these technical solutions are limited:

firstly in the face of expected sharp decreases of

river runoff, leading to a reduced amount of

water available for capture, storage and transfer;

secondly in the face of increasing demand result-

ing from population growth and economic devel-

opment; and thirdly in view of the paucity of

suitable sites and financial resources for realizing

large-scale water infrastructure projects. It has

been calculated for the major South African

catchments that water availability per capita is

going to decrease despite the planned develop-

ment of water infrastructure by 2025 (Ashton

et al., 2008).

These considerations suggest that the adaptive

capacity of the water sector can be further

increased by improved water governance. This

includes a switch from supply to demand man-

agement and the possible redistribution of water

rights in the face of limited resources. Water man-

agement along hydrological boundaries is an

appropriate means to increase water use effi-

ciency. The spatial differentiation of extreme

events in different regions of the country calls

for a flexible, polycentric and decentralized

approach to water governance. The CMA

concept includes these features, and (if fully

implemented) would be a useful instrument for

increasing the adaptive capacity and resilience

of South African water governance. The fact that

impacts of climate change can already be detected
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in some parts of the country underlines the

urgency of learning and building resilience,

especially since the current experience with

water sector reform shows how long comprehen-

sive institutional change takes.

The South African case shows how complex

management tasks can become due to social,

administrative, economic and biogeophysical

realities. It underlines, for example, the need to

adjust development plans and to communicate

and coordinate activities across agencies and

sectors. ‘Problems of vertical and horizontal inter-

play between newly established institutions at

basin scale and those organized at traditional

administrative boundaries (e.g. spatial planning,

agriculture) prove to be a barrier for implement-

ing integrated management approaches’ (Pahl-

Wostl, 2009). Trade-offs exist between a correct

classification along hydrological boundaries (hol-

istic approach) and a feasible size for effective

management, meaningful stakeholder partici-

pation and financial viability, which may

require splitting and merging of hydrological

entities and thus violation of the hydrological

principle (e.g. Orange-Senqu River). These trade-

offs cannot be resolved, but addressed through

a combination of intense communication,

cooperation and coordinated action between

the involved organizations.

Problems of fit, interplay and scale arise

because of:

B Mismatch on the spatial and jurisdictional

scale (hydrological versus administrative

boundaries). The new legislation has pro-

duced dual structures of water governance at

the catchment level. The result is coherent

legislation at the national level, but the

split-up of competencies is transferred from

the national to the catchment and local

levels.

B Mismatch on the temporal scale. The delinea-

tion of WMAs was undertaken without being

able to establish in due time CMAs as the

managing organizations (leading to a func-

tional mismatch). This has resulted in differ-

ent stages of implementation of local

government and CMAs, mainly due to the

slow and lengthy process of CMA implemen-

tation (problem of sequencing).

B Necessarily different rationales of the CMSs

(sustainability and water availability) and

the WSDPs (water demand and local (econ-

omic) development) and the necessity for

these documents to closely interact and

build upon each other. The instruments for

local development planning (IDP and its com-

ponent the WSDP) and water management

(CMSs) are not harmonized. While the

WSDP is dealing with water demand, the

CMS is concerned with water supply and sus-

tainability. Despite these different rationales,

they should be very closely linked and ‘talk

to each other’ (problems of interplay).

Since ‘the perfect spatial fit does not exist . . . we

need to consider the territorial unit of the river

basin in a broader context of overlapping social,

economic, political and physical spaces’ (Moss,

2007). Thus the South African approach seems

to be a reasonable one, integrating as it does

more than mere hydrological reasoning when

creating WMAs and, where necessary, digressing

from the hydrological principle to recognize

necessities on other scales. The National Water

Resource Strategy accordingly lists a number of

factors that have influenced the delineation of

WMA boundaries, among them institutional effi-

ciency of CMAs, self-sufficiency of CMAs, the

location of centres of economic activity and

water-related expertise, social development pat-

terns and the distribution of water infrastructure

(DWAF, 2004c). In line with this, Folke et al.

conclude ‘the optimal “fit” between institutions

and the resources they govern may not be the

tightest fit’ (Folke et al., 2007). Consequently, a

certain amount of mismatch also has to be toler-

ated regarding groundwater–surface water inter-

action and basin transfers.

However, the institutional boundaries of the

water resource management organizations and

water services do serve their primary task:

namely to manage the water resource in the case

of the CMA, that is, follow hydrological
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boundaries, and to provide water to municipali-

ties (i.e. the need to follow and fit administrative

boundaries). Thus the spatial fit of CMAs and

WSAs is correct. It is rather the interplay

between these organizations that is problematic

(even though the mismatch of spatial scales will

prevail until all CMAs are in place due to the

administrative logic of DWA regional offices). It

has to be concluded with Moss that the problem

of fit between administrative and hydrological

boundaries has been solved here at the expense

of problems of interplay between water and

other relevant institutions (Moss, 2007). Thus

the fit between the social and the ecological

system is only one factor influencing the proper

functioning and the effectiveness of water

resource management. Issues of interplay and

scale are equally important. Similarly, an

increased fit between resource boundaries and

the organizations directly managing each

resource might imply negative effects for the

interplay of these organizations with other organ-

izations. Such negative effects can be observed in

the horizontal interplay (e.g. between divisions of

DWA or between WSAs) and the diagonal inter-

play (between CMAs/DWA and local govern-

ments). The lack of cooperation between

divisions of DWA is likely to even increase once

the CMAs are established and become part of

different organizations. Therefore DWA should

attempt to overcome this division before CMAs

are operational. DWA is aware of these shortcom-

ings: in its recent Water for Growth and Develop-

ment Framework, it underlines the importance of

strengthening the institutional capacity

especially at the level of the CMAs (DWAF,

2009b).

What can be learned from this for the adaptive

capacity of South African water governance? The

new water legislation offers a point of departure

for making South African water governance

more adaptive. The introduction of hydrological

boundaries in the legislation in order to increase

the fit between the resource and the institutions

and organizations managing it, together with

the flexible implementation of these boundaries,

is an important step in this direction.

Nevertheless, it is too early to judge if hydrologi-

cal boundaries and CMAs will be fully

implemented and thus the potential for an

increased adaptive capacity of water manage-

ment realized. Apparently, large parts of the

needed institutional arrangements for adaptive

management (except for the CMAs) and the

required institutional environment are in place

(e.g. the flexibility to provide water services

outside jurisdictional boundaries, provisions for

disaster management plans, fora for local govern-

ment involvement in CMA decision making). The

deficits lie mainly in their effective use. Another

main deficit in the process is communication;

therefore, a special effort should be made to

address policy coordination and to integrate

planning and coordination between departments

and other organizations (de Coning, 2006).

Furthermore, CMAs, which should take the

role of a central player in water management

and governance, are so far largely not oper-

ational. As long as CMAs do not fulfil their roles

as coordinators and facilitators of all water-

related activities in the catchments, deficits of

interplay are likely to prevail. Thus a quick

(though not hasty) implementation of CMAs is

recommended. This should, however, not be at

the expense of reducing their number to nine

and thus limiting the potential of CMAs to help

address problems of interplay and scale, as well

as to negotiate and make informed trade-offs on

fundamental issues such as strategic decisions

on future water use and the reallocation of

water use rights.

Fully functioning CMAs would increase the

diversity and complexity of the South African

water governance system and may thus contrib-

ute to improving the functional fit between

the ecosystem and the governance system.

However, this improvement will not emerge

automatically, but only if the diversity and com-

plexity are used to foster multilevel and poly-

centric governance that learns from different

sources and so provides for innovative reactions

in the face of surprises (Galaz et al., 2008). It is

too early to judge, however, if the decentraliza-

tion of water governance and the establishment
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of new governance units such as CMAs and WUAs

will be used to increase the adaptive capacity of

the water sector. If not used properly, these devel-

opments might increase the complexity of the

regime without increasing adaptive capacity,

instead slowing down the momentum of inno-

vation (Galaz et al., 2008). Talk of decreasing the

number of CMAs to match the number of DWA

regional offices could be an indication of this,

and could curb the CMAs’ independence and

room to manoeuvre even before they have been

implemented.

In contrast to this, the implementation of

CMAs as envisaged in the National Water Act

would be a step towards polycentric governance

and would thus potentially support the adaptive

capacity of water governance. Once implemented

and functioning properly, CMAs could even have

the potential to develop into so-called bridging

organizations (Folke et al., 2005; Cash et al.,

2006) that ‘provide . . . an arena for trust-building,

social learning, sense-making, identification of

common interests, vertical and/or horizontal col-

laboration, and conflict resolution’ (Galaz et al.,

2008). In the role of an intermediary between

levels and scales, they could become an impor-

tant player in the adaptive management of

water resources.

However, this can only be achieved if a number

of problems related to boundary problems are

addressed. The decentralization of water govern-

ance (i.e. the devolution of water services to the

municipal level) has increased the problem of

interplay as well as the problem of fit among the

involved organizations because it has increased

the number of relevant (administrative) bound-

aries and organizations. Together with the intro-

duction of basin management, this leads to

problems of interplay. These problems are so far

insufficiently addressed by practitioners and

by scientific research. Many volumes advocating

IWRM and basin management, for example, do

not deal with the friction between organizations

organized along administrative and hydrological

boundaries (e.g. GWP, 2009). The interplay, com-

munication and coordination of these organiz-

ations across levels and on various scales is

essential for achieving efficient water manage-

ment that can support adaptive water governance.
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Notes

1. For a conceptually and empirically extended version

of this article, see Herrfahrdt-Pähle (forthcoming).

2. Before the 2009 elections and the subsequent

rebuilding of the government, the department was

called Department of Water Affairs and Forestry

(DWAF). In the following, DWA will be used for the

department irrespective of the time referred to.

3. In the following, a distinction is made between the

ecological system (referring to the natural environ-

ment and in this case especially rivers) and the

social system (referring to the human made struc-

tures and settings, including social, economic and

political aspects). The social and the ecological

system are closely linked and together constitute

one social-ecological system (Berkes et al., 2003).
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Does South Africa’s water law and policy allow for
climate change adaptation?
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The South African constitution enshrines the right to water for the well-being of its people. Recent Intergovernmental Panel
on Climate Change and governmental reports show that this will be endangered by climate change. Recent high-resolution
hydro-climatic model outputs give cause for further concern. Additionally, the South African Government is under pressure to
implement progressive new water regulations; shift its overall water management approach; deal with skills shortages at all
institutional levels; and cope with immense disparities and, hence, vulnerabilities within society. South Africa therefore faces huge
water challenges in the coming years. This article questions whether the country’s regulatory frameworks and laws on water
sufficiently support adaptation to climate change. Furthermore, questions are raised on incorporating climatic and other
uncertainties into decision-making processes. It is concluded that South African water law and regulatory systems do offer
sufficient flexibility and openness to cope with an adaptive and participatory management approach. This may lead to a
progressive management era when current weaknesses and threats are addressed through self-reflection by all actors, as well
as through building on cultural differences and incorporating the most recent research findings and other relevant information.

Keywords: adaptation; climate change; South Africa; vulnerability; water management

1. Introduction

It is becoming clear that information and

growing knowledge on the complex conse-

quences of climate change on water resources

have to be incorporated into decision-making

processes. A ‘business as usual’ approach to

water management in the long term will be

expensive and not sustainable. In particular,

water managers at all governmental levels will

have to mainstream these issues into their

day-to-day work, but at the same time incorpor-

ate other drivers of change and address diverse

problems on different scales (Mertz et al., 2009).

Section 2 of this article briefly introduces the

multi-stressor environment of post-apartheid

South African society. Section 3 elaborates on

adaptation in water resource management, with

the aim of reducing vulnerable communities’

exposure to climate change impacts. Sections 4

and 5 explore the South African regulatory

set-up in regard to water resource management.

Section 6 highlights the weaknesses and strengths

as well as the opportunities and threats of this

set-up, and introduces the concept of a national

framework tailored accordingly. Conclusions are

drawn in Section 7.

Climate change is understood as global

warming in combination with enhanced climate

variability. Where appropriate, the authors will

refer explicitly to one of the two; in any other

cases, the term climate change will be used.

1.1. Methodology

Since 1994 South Africa has undergone a complex

and intense period of transformation, which is
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likely to continue for many years. Combined with

the effects of climate change, this places multi-

dimensional pressures on water governance,

which aims to reduce current vulnerabilities and

overcome the inequalities of the apartheid

legacy. The role of institutions and governance

processes, both on a national and on a sub-

national level, is integral to this, and must be

addressed (Adger, 2006). Furthermore, a broad

but tailored scientific basis is needed on issues

around vulnerability and adaptation to climate

change, designed for decision making at all gov-

ernance levels (Vogel et al., 2007; Moser, 2009).

This article asks what is needed, and what is

offered, by existing South African water laws

and regulations in order for the country to

better adapt to projected impacts of climate

change. Of course, any individuals taking adap-

tation decisions are embedded in many other

‘push and pull’ factors besides climate change in

‘their smaller, daily and larger, episodic decisions’

(Moser, 2009).

As objectives and methods are determined by

the system studied, and hence its political and

structural patterns within society (Adger, 2006),

this article adopts a two-step process: first, charac-

teristics are defined for an adaptive and integrated

water management approach focused on reducing

vulnerability to the impacts of climate change

and, second, laws and regulations underlying

water management in South Africa are assessed;

that is, how far laws are implemented and

enforced, what political pressures are exerted and

what preparedness for behavioural change exists.

The concepts of vulnerability and integrated

water resource management (IWRM) are used to

frame the process towards adaptation actions.

1.2. A specific focus on vulnerability and IWRM

It is clear that the diversity and inequalities of

South Africa’s society lead to a wide range of

potential vulnerabilities to the projected

impacts of climate change.

Vulnerability is exposure to a threat in space

and time. This renders vulnerability a relative

property to a potential event (Ionescu et al.,

2005), or a constant stress that increases over

time (e.g. enhanced climate variability). Vulner-

ability may also lead to beneficial development

(Gallopı́n, 2006). In the context of climate

change, its impacts will affect sectors, groups

and individuals in different ways. Hence their

respective vulnerabilities have to be differen-

tiated. Furthermore, thresholds have to be one

of the key variables in the vulnerability approach

as they define the boundaries of coping with

stress or perturbations manifesting themselves

‘in specific places at specific times’ (Adger,

2006). This implies that a sound knowledge of

the biophysical/ecological system as well as the

socio-economic system that is under contempla-

tion is needed.

A knowledge of vulnerabilities alone will not

necessarily lead to adaptation. As elaborated

upon by Moser (2009), vulnerability studies may

identify intervention options as well as prioritiz-

ing adaptation actions, while adaptation itself

has to look at how feasible and effective certain

strategies can be and what interactions are indis-

pensable. Only by understanding the pre-

conditions and drivers creating vulnerabilities

can the needs for a specific adaptation action be

uncovered, understood and undertaken. Hence,

pre-existing inequalities cannot be omitted as

their effects could be exacerbated by the

unequal distribution of vulnerability to climate

change (Adger, 2006).

Consequently, vulnerability is ‘determined by

social entitlements’ (Adger, 2001) and the attri-

bute of ‘adaptive capacity’ as a responsive

element can mitigate impacts and therefore

reduce vulnerability to a certain extent (Ionescu

et al., 2005). Vulnerability thus has both internal

and external dimensions, with the external

dimension being the exposure to an impact

and the internal dimension being the capability

to cope with the impact, which is equivalent

to the degree of the system’s adaptive capacity1

(Gallopı́n, 2006). Adaptation, therefore, needs a

frame in which a potential action can unfold,

hence increasing the likelihood of adaptation

itself.
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As the sector under consideration here is water

management, an approach that offers such

potential for adaptation action is needed. IWRM

is such an approach. It considers water in a

broader context of hydrological and sustainable

development. Furthermore, it includes reform of

human systems (TEC GWP, 2004a, b) to the

benefit of water users as well as the environment.

IWRM’s responsiveness (Figure 1) allows the

incorporation of features of adaptive manage-

ment, thereby increasing adaptive capacity. This

includes improving water management policies

and practices in a systematic manner, achieved

‘by learning from the outcomes of [already]

implemented management strategies’ (Pahl-

Wostl, 2008). This can go as far as changing

basic system structures (Pahl-Wostl, 2007).

Such a dynamic approach is especially challen-

ging for South Africa, where societal, economic

and environmental concerns are embedded in

an environment of constant change. The latter

is due to vast inequalities in access to water and

land, and with many new and, in part, highly

innovative regulations leading to many new

organizations and restructuring processes in the

water sector. The still existing dual economy of

rich and poor does not seem to be able to over-

come the huge disparities that persist within

society. IWRM and its inclusion in South Africa’s

legislation can be called ‘progressive policy think-

ing’ that demands ‘progressive approaches to

implementation’ (Colvin et al., 2008). Colvin

et al. (2008) therefore conclude that IWRM

needs to be reshaped according to current

spatial and temporal settings, putting learning,

reflexivity and adaptation into the centre of

implementation. Only then can IWRM emerge

as an adaptive water management approach.

2. Climate change impacts and vulnerabilities
in South Africa

Southern Africa’s hydro-climate is a high-risk

natural environment. Overall it has a low mean

annual precipitation and a low rainfall-to-runoff

conversion rate, exacerbated by high inter-

annual variability of rainfall, which in turn is

amplified in responses of the hydrological

system. Additionally, land-use changes often

FIGURE 1 IWRM as an ongoing process to respond to changing situations and needs

Source: TEC GWP, 2004b.
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increase flow variability, particularly from

degraded lands (Schulze, 2003), which are

common in southern Africa owing to a livestock-

orientated livelihood among indigenous people

and many small-scale farmers. In rural areas

these patterns are often exacerbated by poverty

(Seetal and Quibell, 2005). Water resources are

therefore already stressed.

The Fourth Assessment Report of the Intergo-

vernmental Panel on Climate Change (IPCC)

describes expected impacts of climate change

for the African continent. These include longer

dry seasons and more uncertain rainfall, and

reductions in yields from rain-fed agriculture by

up to 50% by 2020. Multiple stresses and low

adaptive capacity place Africa as one of the most

vulnerable continents to climate change (IPCC,

2007b), and specifically to enhanced climate

variability.

2.1. Climate change scenarios for South Africa

General information such as that given above

might guide the adaptation strategies, but it is

not detailed enough to take specific actions at

the national or regional level. Therefore, recent

findings at the Quaternary Catchments2 level

over southern Africa are illustrated below as an

example for achieving more detailed and hence

spatially relevant information. The findings use

outputs from three general circulation models

used in the fourth IPCC report (AR4; IPCC,

2007a), with daily values for precipitation and

temperature empirically downscaled to local

levels. These findings are based on the A2 scenario

of greenhouse gas emissions, which seems the

most probable to date3 and in which it is

assumed that ‘efforts to reduce global emissions

this century are relatively ineffective’ (IPCC,

2007a; Lumsden et al., 2009).

Figure 2 projects4 that the east of the region will

be wetter while the west will be drier. Increasing

trends in mean annual rainfall, mainly over the

eastern half of the region, are evident both for an

intermediate future (2046–2065; Figure 2) and

for a more distant future (2081–2100), with the

latter displaying stronger changes (Lumsden

et al., 2009).

Not only is a change in mean rainfall

projected, but also in rainfall seasonality and

variability. The total number of days per annum

with more than 20 mm of rainfall, an amount

that would be associated with stormflow

generation and that would preclude mechanical

field operations in agriculture, is projected to

increase by 20–80% over the eastern part of the

region, but with fewer such events expected in

the west.

Generally in South Africa the hydrological

cycle amplifies any changes in rainfall character-

istics (Schulze, 2008), and consequently aridity

is anticipated to increase where rising tempera-

tures are not matched by rising rainfalls (Muller,

2007; Sadoff and Muller, 2009). Therefore,

impacts of climate change over many areas in

South Africa are expected to be severe. Further-

more, trends for the distant future are signifi-

cantly more pronounced than those for the

intermediate future (Lumsden et al., 2009).

2.2. Regional vulnerabilities and the
challenge of uncertainty

With the eastern part of the region projected to be

wetter with heavier rainfall events (Lumsden

et al., 2009), this means that although more

water may be available, there will be negative

effects on sediment yields, siltation rates and

aquatic ecosystems. Other problems might

include increased flooding and reduced accessi-

bility to fields and possible crop damage. The

western part of the region is projected to be

drier with an increase in flow variability

(Lumsden et al., 2009), possibly resulting in

water being less available and more difficult to

access, as well as less predictable stormflows (e.g.

dam operations will have to be reconsidered,

affecting reliability of supply).

In addition to the above, the 2006 State of the

Environment report by the South African Depart-

ment of Environmental Affairs and Tourism

discusses changes due to severe mismanagement
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of water resources (DEAT, 2006). Thus many

regions of South Africa may be close to

unknown thresholds, the crossing of which may

mean that sufficient water of an acceptable

quality cannot be supplied. Hence, even moder-

ate impacts of climate change could be critical

and increase vulnerabilities, possibly on an expo-

nential scale, or even lead to the collapse of vital

ecosystem services.

Uncertainties surrounding the modelling of

climate change impacts on water resources, as dis-

cussed by Lumsden et al. (2009), have been

reduced significantly since the last IPCC assess-

ment. Nevertheless, they still must be taken into

account, as they increase over time, and societal

changes in this highly dynamic environment of

change become difficult to predict. Thus water

resource management needs constantly updated

scientific and other information on impact assess-

ments as well as on socio-economic developments.

Only then can adaptation actions be prioritized

accordingly and made relevant and sustainable in

the long term, avoiding maladaptive practices

and negative impacts on other sectors or neigh-

bouring regions.

3. Characteristics of water management for
successful adaptation

Adaptation has to focus on the way we not only

use but also manage our water resources (Muller,

2007). The latter, especially, implies building

and continuously increasing adaptive capacity,

which may also be enhanced through sustain-

able development (Adger, 2001). However, to a

FIGURE 2 Projected changes from three AR4 General Circulation Models (GCMs) in mean annual

precipitation between an intermediate future climate (2046–2065) and present climate (1981–2000)7

Source: Lumsden et al., 2009.
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certain extent current water management

systems were not designed to be particularly flex-

ible (Pahl-Wostl, 2007). If, therefore, adaptation

is to succeed, water management must be flexible

when dealing with new insights and multi-

stressor issues. Climate change challenges our

present decision-making processes (i.e.

top-down, sector specific) and the information

sources (e.g. statistics assuming climatic statio-

narity, or projections assumed correct) used to

create knowledge. Most importantly, what is

being adapted to must be identified, and here

critical impacts of climate change and the result-

ing vulnerabilities to society, the economy and

the environment are crucial issues.

Vulnerability is multidimensional. Its distinc-

tiveness depends on spatial as well as temporal

settings and hence vulnerability has to be care-

fully differentiated. Ionescu et al. (2005) describe

this differentiation as depending on three key

aspects that need to be known: (a) effects of

climate change at a specific location, (b) the rela-

tive importance of different groups and sectors at

that location and (c) the extent to which regions,

groups and sectors are able to address effects of

climate change. These characteristics are the

first set of features for an adaptive and integrated

approach in focusing on reducing vulnerabilities.

This article views the potential for adaptation

actions as an expression of adaptive capacity.

The definition of adaptive capacity is based on

that in the fourth IPCC Assessment Report

(IPCC, 2007b): ‘Adaptive capacity is the ability

of a system to adjust to climate change (including

climate variability and extremes), to moderate

potential damages, to take advantage of opportu-

nities, or to cope with the consequences’.

This definition calls for (i) a comprehensive

understanding of the overall hydrological

system and its interactions with society and

economy. As this is a highly dynamic relation-

ship, it is a constantly moving and changing

target. Hence, (ii) the constant uptake of new

information into decision-making processes as

well as (iii) the flexibility to respond to change

become indispensable attributes of sound water

management. In order to govern this process,

characteristics such as cross-sectoral and integra-

tive thinking are needed, as are effective and

efficient institutions. Furthermore, (iv) open

information management is a key element (Pahl-

Wostl, 2008). Characteristics (i)–(iv) constitute

the second set of features for an adaptive,

integrated approach focused on reducing

vulnerability.

It must be noted that water in South Africa is

relatively scarce. Not only is it unevenly distribu-

ted geographically, but also as a result of its

pre-1990s social history (Weston and Weston,

2008). Consequently, decisions and activities

surrounding adaptation on a local, regional and

national level will ‘reflect domestic political

processes’ (Sadoff and Muller, 2009), and will be

strongly influenced by undoing the legacy of

apartheid that has led to ‘extremely different

access to water for productive purposes for differ-

ent racial groups’ (Schreiner et al., 2009). At the

same time potential impacts of climate change

on water resources still remain highly uncertain

(Schulze, 2008), implying that adaptive capacity

is vital.

Three key attributes of IWRM correspond to

the attributes needed to build adaptive capacity

and, hence, make it capable of meeting the chal-

lenges of climate change: (1) integration of

sectors that impact on water resources, (2) effec-

tive institutions to manage trade-offs (Muller,

2007; Sadoff and Muller, 2009), and (3) its nature

as an ongoing and therefore responsive process.

Hence, IWRM provides a framework within

which a range of choices for adaptation can be

evaluated (Schulze, 2008), and is an iterative

system that to a certain extent is a process of

trial and error (TEC GWP, 2004b). Furthermore,

(4) it helps people to make choices through par-

ticipation, (5) within both their specific environ-

ment and their catchment. Overall, IWRM

promotes a strategic water allocation policy that

aims at efficient investments across collaborating

sectors and aims at gaining benefits from water

resources (TEC GWP, 2004a). Characteristics

(1)–(5) are, therefore, the third set of features

for an adaptive and integrated approach focusing

on reducing vulnerabilities.
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Four main conclusions are drawn from the

above and are discussed in the following sections.

First, diversity and inequalities within South

African society lead to vast disparities in the vul-

nerabilities and capacities of different commu-

nities to cope with change and stress. This calls

for regional to local information on projected

impacts of climate change as well as on individual

needs and knowledge. Second, IWRM in itself is

adaptive and hence is a water management

approach with the ability to include adaptive man-

agement features and build the adaptive capacity

needed to adapt to climate change. Third, as adap-

tation has to be seen within a governance context

(who makes decisions, when, and based on what

knowledge?), the constitutional and legislative

preconditions must be analysed. Finally, in order

to know how real decisions are taken on a

day-to-day basis, one would have to analyse the

functioning of the executive, as well as its inter-

actions with civil society.

The three sets of characteristics established in

this section form the basis on which the regulat-

ory framework of South Africa is evaluated.

4. The cornerstones of the South African legal
framework in regard to the water sector

4.1. The Constitution of South Africa as a point
of departure

The basic rights enshrined in the South African

Constitution that all have ‘a right to sufficient

food and water’ and ‘to an environment that is

not harmful to their health or well-being’ (RSA,

1996) have led to legislation that 25 litres of free

water per day will be provided to every citizen

(Free Basic Water, FBW). This does not imply a

responsibility of government to supply this

directly to each citizen, but to ensure that it is

supplied (DWAF, 1996). This legislation has far-

reaching implications for South Africa’s water

policies and regulations. Furthermore, the foun-

dations have been laid for holistic, cutting edge

and sustainable laws and regulations taking on

environment, society and economy as equal

partners in a sustainable manner (TEC GWP,

2004b). This is reflected in a number of promising

actions and documents passed respectively by

parliament and by Departments of State, includ-

ing the National Water Act of 1998, the Water Ser-

vices Act of 1997 and the National Water Resource

Strategy of 2004, with the latter to be updated

every five years (the next was due in 2009).

Regarding climate change documentation, this

includes the National Climate Change Response

Strategy (2003), a Climate Change Research and

Development Strategy (2009), a National

Climate Change Response Policy (2009), as well

as the development of climate change adaptation

strategies in various key sectors such as water and

agriculture (current), the ratification of the Kyoto

Protocol (2002) and adoption of the Millennium

Development Goals (2000).

However, as the capacity to cope and adapt is

not high everywhere (Kabat and van Schaik,

2004), the basic human rights enshrined in the

South African constitution are likely to be endan-

gered by the impacts of climate change. But the

development of adaptation strategies may offer

opportunities for reducing vulnerability in

many sectors other than water (e.g. agriculture,

poverty and health) as well as other mitigating

changes that might arise in future and that are

as yet not fully understood (Schulze, 2003;

DWAF, 2004; IPCC, 2007b).

4.2. The 1998 National Water Act of South
Africa

In the period immediately following a change of

government in 1994, the South African water

law was rewritten (RSA, 1998). The main aim

was to comply with paradigm shifts in the water

sector, and to undo inequalities that affected

certain ethnic groups (Seetal and Quibell, 2005),

these being mainly the black population, but

also to a significant extent coloureds and

Indians. Furthermore, access to water being a

constitutional right for all South Africans, the

law had to focus, inter alia, on the well-being of

specifically the formerly disadvantaged and
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poor, while simultaneously considering develop-

ment and the effects on important sectors of the

economy still dominated by groups of white

descent.

The National Water Act (NWA) clearly declares

‘the need for the integrated management of all

aspects of water resources and, where appropri-

ate, the delegation of management functions to

a regional or catchment level so as to enable

everyone to participate’ (RSA, 1998). Conse-

quently, IWRM is a guiding principle in the Act

and leads to the three pillars of sustainability:

society, the environment and the economy.

Participatory processes at all levels will help to

balance the needs and constraints of these

pillars, leading to equitable and sustainable

development.

This has led to the definition of the ‘Reserve’,

split into the basic human needs reserve, which

‘provides for the essential needs of individuals

served by the water resource in question and

includes water for drinking, for food preparation

and for personal hygiene’ (RSA, 1998, Part 3),

and the ecological reserve, which ‘relates to the

water required to protect the aquatic ecosystems

of the water resource’ (RSA, 1998, Part 3). The

Reserve might vary and has to be seen in the

context of local water quantity as well as its

quality (RSA, 1998).

Furthermore, effects of land use have been

incorporated as these can demonstrate strong

feedbacks within the water cycle. Hence the

concept of ‘stream flow reduction activities’

(SFRAs), implying that certain land uses have to

obtain a licence if they are considered to reduce

water availability to a greater extent than the

natural land cover they replace (RSA, 1998, Part

4). To date, commercial forest plantations are

the only declared SFRA, with other land uses

under investigation either currently (e.g. sugar-

cane) or in future.

The Reserve and SFRAs take on core functions

in the water authorization and allocation

process and in overall water management. Both

have to be reviewed every five years (RSA, 1998).

Moreover, the NWA includes organizational

changes and, importantly, legislation for the

establishment of Catchment Management

Agencies (CMAs) and Water User Associations

(WUAs). Both organizations reflect the catch-

ment as a spatial unit and a participatory-based

approach to water management.

As a consequence, South Africa was delineated

into 19 Water Management Areas (WMAs; with

this number currently being reduced), each of

which is designated to establish a CMA.

Through these CMAs water resource manage-

ment is delegated to the regional/catchment

level and aims at including regional/local inter-

ests and knowledge. Therefore, the Agency’s

board must represent all stakeholders (including

current and potential user groups) and their inter-

ests and seek cooperation and agreement on

water-related matters (De la Harpe et al.,

undated). Weston and Weston (2008) describe

these as ‘critical to [the] delivery of equitable, sus-

tainable and efficient water services’. This is true,

as the CMA is the ‘space’ where guidance is given

through national water policies, but specific

catchment characteristics (e.g. the environ-

mental set-up, historical levels of development)

and stakeholder needs (societal and economic)

are considered in aiming at catchment-tailored

development plans such as the legally binding

Catchment Management Strategy (CMS).

WUAs represent water users ‘with a common

interest that co-operate in undertaking water-

related activities at the local level for their

mutual benefit’ (De la Harpe et al., undated).

Most of the already established WUAs are trans-

formed former irrigation boards. This could be

problematic as specific interests (e.g. water

licences for irrigation, focus on water supply)

might be overemphasized. Moreover, equity in

knowledge will not be a given and minorities

(e.g. subsistence farmers, rural people) might

feel marginalized.

In conclusion, most characteristics of the

NWA – the right to water by humans and the

environment, the land–water link, catchment-

based management processes and five-year

review cycles – are an excellent starting point

to assess the potential impacts of climate

change and include appropriate flexible actions
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and learning processes in an ongoing and respon-

sive way.

4.3. The National Water Resource Strategy of
2004

The objective of the National Water Resource

Strategy (NWRS) is to take the NWA a step

further towards a more practical and detailed

document. Hence, it pushes implementation of

the NWA as a challenging piece of legislation. Fur-

thermore, the NWRS has to be reviewed and

rewritten every five years.

One of the core pillars of the NWRS is that suc-

cessful water resources management will depend

on cooperation among all spheres of govern-

ment, the active involvement of water users,

other organizations and stakeholders, and

IWRM (DWAF, 2004). It gives high priority to har-

monious relations over water with neighbouring

states, and thus includes for the provision of

water to meet international rights and obli-

gations. Another important aspect of IWRM is

the aim of ‘building a society free from poverty

and discrimination’ (DWAF, 2004).

However, the NWRS only superficially con-

siders climate change in very general terms as

part of a sub-chapter (NWRS, Chapter 2.6). Inter

alia, the statement is made that ‘the future will

not be a simple extension of the past’. Land use

and climate change, both independently and

interdependently of one another, are stated as

being the ‘two key influencing factors with

respect to resource availability’ (DWAF, 2004),

and thus may be causing additional, but as yet

unknown, variability in the future.

The strong focus of the NWRS on participatory

processes, IWRM, interdepartmental communi-

cation and a holistic view would strongly

support an adaptive management regime as

described previously. The fact that the water

system is seen to underpin changes due

to climate change is well recognized by govern-

ment and provides a window of opportunity

to review and make necessary adjustments to

governance5 and policy.

4.4. International obligations

The post-1994 water legislation of South Africa

has been consultative and includes lessons learnt

from internationally integrated approaches

(Seetal and Quibell, 2005). Water resource man-

agement and social development are strongly

influenced by international donors and NGO

activities, and have raised South Africa’s policies

to meet an international benchmark.

Furthermore, South Africa has exposed itself to

international auditing when ratifying the Kyoto

Protocol (UN, 1998) in mid-2002. This has led to

certain obligations for South Africa and has trig-

gered an increasing integration of climate

change aspects into discussions, regulations and

reviews of a wide range of South African govern-

mental institutions and political discussions (see

Section 4.5).

Two years after passing the NWA, the Millen-

nium Development Goals (MDGs) were signed

off in 2000 by the UN Treaty Countries. Many of

the MDGs have a direct water dimension (e.g.

MDG 7, Environmental Sustainability) or an

indirect one (e.g. MDG 1, End Poverty and

Hunger, MDG 3, Gender Equality and MDGs 4

and 5, Child and Maternal Health). If these

goals could be partially achieved, the high vulner-

ability of the poor in the water context could be

substantially reduced, which could push the

overall adaptation agenda. As the MDGs in

South Africa also stand for overcoming many

issues of the apartheid legacy (e.g. access to safe

drinking water, poverty reduction, food security),

political pressure to achieve them is high.

However, according to evaluations in 2004 and

2007, South Africa has not made sufficient pro-

gress (UN, 2007). Achieving the MDGs will be

even more of a challenge now that climate

change is becoming part of the equation.

4.5. Beyond the water sector

Like the NWRS, the National Climate Change

Response Strategy (NCCRS) was published by

the Department of Environmental Affairs and
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Tourism (DEAT) in 2004. Based on the obligations

of the Kyoto Protocol and the UNFCCC, it is a

national policy roadmap and explicitly lists,

albeit vaguely, some key actions on sustainable

water management in the context of climate

change (DEAT, 2004). Additionally, DEAT

intends to publish a long-term national climate

policy and a National Adaptation Plan that will

address gaps in the current knowledge base. The

central idea is that a significant loss in GDP

could occur if key environmental assets, includ-

ing South Africa’s natural heritage, are not

looked after, especially the more threatened eco-

systems and conservation areas and marine

resources, as well as ecosystem goods and services

that support many livelihoods and maintain

South Africa’s environmental health and integ-

rity (DEAT, 2004). Hence, this is a document

with a promising future, provided that it is inte-

grated into regulations and other legal

documents.

Furthermore, a Climate Change Research and

Development Strategy for South Africa is cur-

rently (2010) at the draft stage under the auspices

of the Department of Science and Technology

(DST). This strategy aims to foster and enhance

knowledge on climate change impacts and

overall awareness and capacity, as well as resili-

ence in response to climate change.

Many initiatives are thus being developed, all

pushed by strong political commitments.

However, these tend to stay on a national policy

level and to date there has been little effort on

implementation. The following section takes a

closer look at the current status of the water man-

agement sector and how it is dealing with these

policy strategies.

5. Current status of water management

Much of South Africa’s water management gov-

ernance and infrastructure is based on historical

colonization and settlement processes as well as

apartheid policies favouring water delivery to

certain sectors. A strong technocratic under-

standing and approach to water use (Weston

and Weston, 2008), combined with a domination

of engineering and economic knowledge (Colvin

et al., 2008), has historically led to a technical

control paradigm, which manifests itself in:

B a total of 4,429 registered dams by July 2008

(capacity .50,000 m3 and/or wall heights

.5 m);

B more than 20 major inter-basin transfer

schemes (DWAF, 2002);

B higher education in hydrology up to the

1980s traditionally being the domain of

engineering faculties; and

B strong historical support for cloud seeding

and artificial groundwater recharge.

Such a strong orientation towards technical

supply in water management leads, inter alia, to

a centralized management approach, and lack of

integration and management of the source of pro-

blems compared to effects (Pahl-Wostl, 2008).

However, added to the many challenges to infra-

structural development and maintenance that

South Africa faces (Swatuk, 2008) comes innova-

tive new legislation and a significant change in

management approaches for South Africa’s

water managers (Section 4). Although an expert

evaluation of the responsible Department of

Water Affairs and Forestry in 2004 (de Coning

and Sherwill, 2004) states that vast amounts of

work have been carried out, shortcomings exist

with respect to policy coordination and regu-

lation, as well as coherence with other South

African policies. In the IWRM as well as the

climate change context, the coherence of policies

and enforcement of regulations are key needs and

competences (Pahl-Wostl, 2007; Sadoff and

Muller, 2009). Therefore this shortcoming is prob-

lematic in South Africa.

Overall, South Africa’s legal environment and

policies have been well developed. However,

current implementation is ‘uneven, inconsistent

and often inadequate’ (Pegram et al., 2006). Fur-

thermore, ongoing institutional reform and

changes in the legal and policy environment,

combined with the loss of many experienced

water managers (which diminishes institutional
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memory), have resulted in instability and

reduced predictability of governance (Pegram

et al., 2006; Schreiner et al., 2009). Additionally,

many different analyses show that there is a lack

of capacity building and institutional develop-

ment in the field of IWRM (Muller, 2007; Schrei-

ner et al., 2009). This is exacerbated by

under-resourced state departments and a varied

understanding of the still ongoing reform

process (Colvin et al., 2008). Furthermore, con-

ceptual clarity is lacking on how to implement

IWRM, which, among other issues, leads to

regression into a water management approach

driven by supply and sanitation as well as infra-

structure development (Jonker, 2007). Such a sec-

toral view is also apparent in the water allocation

reform, which is a strongly politically driven

process. As Jonker (2007) argues, this process

has been ‘reduced’ to making water available for

only one part of society (i.e. black farmers).

The lack of implementation of the NWA stands

out as a core problem for adaptation in water

management (Hattingh et al., 2004; Pegram

et al., 2006; Colvin et al., 2008), as does the lack

of skilled decision makers in the water sector

(Hattingh et al., 2004; Schulze, 2007; Weston

and Weston, 2008; Schreiner et al., 2009). Most

crucial has been the failure to provide free basic

water supply and sanitation (FBW) countrywide.

Tissington et al. (2008) argue that this is due to

the absence of ‘any real national monitoring or

enforcement’. This is of great concern, as increas-

ing disparity results in increasing inequity and

injustice and, consequently, increased vulnerability.

From an institutional perspective, there is

already a significant weakening of the legal

system in South Africa owing to the slow

implementation of the CMAs as stipulated in

the NWA (see Figure 3). Only very few have

been, or are about to be, implemented.6 This is

also valid for the WUAs, albeit to a lesser degree.

Decision-making processes have become difficult

and are sometimes hindered by lack of leadership

and ambiguities in responsibility (Schreiner et al.,

2009). Local knowledge is not always officially

represented on boards or committees and so is

not taken into account in decision making,

development planning, etc. (Colvin et al., 2008;

Jonker, 2007). The necessary stakeholder partici-

pation and cross-sectoral integration within a

catchment does not always take place. Hence,

catchment management strategies as the main

planning documents for the catchments are, for

the most part, still absent, leading to a lower

level of knowledge specific to the catchment

and its peoples.

In combination with an inadequate regulatory

and governance monitoring system, this, not sur-

prisingly, has led to a progressive degradation of

South Africa’s natural resources, the country’s

water systems and specifically water quality (e.g.

WRC, 2002; River Health Programme, 2004).

In the following section the discussion of the

legal framework, as well as the current status of

water management, will be assessed by means of

a SWOT (Strengths, Weaknesses, Opportunities

and Threats) analysis. This is done against the

characteristics, established earlier in this article,

on needs for an adaptive (i–iv) and integrated

(1–5) management approach that is focused on

reducing vulnerabilities (a–c) to impacts of

climate change.

6. A SWOT analysis of South Africa’s laws and
policies

The past has shown that assessments of the

potential impacts of climate change on South

Africa’s society, environment and economy have

been inadequate. Political commitment is a

main trigger for adaptation and transformation.

Therefore, although the South African govern-

ment has in the past few years increasingly

talked about climate change and adaptation and

mitigation, up to 2009 there has been no direct

funding available for the implementation of

developed strategies, nor for adaptation per se.

6.1. Strengths

The main strengths are the recurring five-year

review cycles, not only of water licences and
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authorizations, but also of key documents such as

the NWRS and the CMSs. This offers an opportu-

nity to review and reprioritize water management

as well as adaptation actions. Furthermore, if

implemented continuously, this could offer

several openings to build capacity on all levels

of governance and participation. However, the

legally compulsory revision in 2009 of the

NWRS was not undertaken and what is in

theory a strength has in practice become a

weakness.

The direct incorporation of IWRM principles in

the NWA, which is stressed further in the NWRS,

shows strong alignment with the characteristics

on integrated management (see 1–5, page 6).

The catchment focus, stakeholder involvement

and participation are even taken a step further

by the development of organizational structures

such as CMAs and WUAs. The SFRAs represent

the land–water link and with its consequences

calls for a good understanding of the overall

system and its interactions (i.e. (i) for a holistic

view (1)). Overall, water is high on the develop-

ment agenda, not only because of the MDGs,

but because of the basic right to water anchored

in South Africa’s constitution, which almost

forces political commitment. If stakeholder

involvement and public participation were a

FIGURE 3 South Africa’s institutional set-up as regulated under the National Water Act and National Water Resource

Strategy

Source: De la Harpe et al., undated.
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strong feature of all regulations, this would allow

for a dynamic and therefore responsive approach.

Furthermore, there is a specific focus on people

and catchments in developing CMSs, carrying

out water authorization and in licensing processes.

This addresses the characteristics needed to tackle

vulnerability issues (see a–c), but in particular it

links locally specific adaptation decisions with a

catchment perspective and ensures that this is

embedded into national policy.

6.2. Weaknesses

As described in Section 5, water management in

South Africa suffers from a severe shortage of

skills and capacity and a lack of implementation

efforts in the CMAs and other water institutions.

The assessment identifies this as the main weak-

ness. If a lack of implementation persists, this

will be a major threat for the overall aims of

water management as stated in the Constitution

and the NWA. The same goes for the lack of

policy enforcement due to understaffing and

lack of capacity.

South Africa does not yet have an empowered

civil society in all sectors (Schreiner et al., 2009).

Combined with the above, this might lead to

reduced political will to drive the implemen-

tation and enforcement agenda, because an

empowered civil society is indispensable for

strong and effective public participation.

Additionally, a previously strong focus on

water supply and water infrastructure leads to

the known downfalls of a technical control para-

digm. Furthermore, open information systems

(iv) and specific communication plans are not

yet in place.

6.3. Opportunities

Nevertheless, there are many clear opportunities,

such as an almost nationwide implementation of

impact assessments in catchments as well as the

availability of finances for research and consult-

ing. Most important, however, are the five-year

review cycles that are stipulated in many sections

of the NWA, for example on water authorizations

and licences, and the entire document of the

NWRS that is to be rewritten every five years.

These features strongly represent the character-

istics called for in the adaptive capacity context

(i–iii).

6.4. Threats

Referring not only to Section 5, but also to the

overall political and economic situation in

South Africa, threats of poor governance and

economic uncertainties exist. Furthermore, the

Department of Water Affairs has begun question-

ing the principles of IWRM and has consequently

developed (2009) a framework titled Water for

Growth and Development. This will support

and probably institutionalize the overall fallback

into sectoralism (Jonker, 2007) and hence the

strengthening of the old paradigm of keeping

expert knowledge within specific institutions

and away from politics (Vogel et al., 2007). A

lack of funding for explicit adaptation actions

could even lead to an increase in existing inequal-

ities. Again, this would be a severe setback to

South Africa’s transformation and efforts to

undo the legacy of the past.

6.5. A national framework to deal with
weaknesses and threats

The above analyses of South African laws, regu-

lations and policies show that strengths are

based mainly on written rules and regulations,

while weaknesses partially reflect a deskilling in

government departments, relatively ineffective

public participation and non-implementation of

water legislation. Opportunities include the gov-

ernment’s commitment to incorporate climate

change and good governance. Threats include

economic issues and an absence of best practice

in IWRM, which (among other issues) have led

to a questioning of the IWRM approach. A

further fallback into sectoralism would make an
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integrated, sustainable, adaptation-oriented

approach almost impossible. Implementing the

unique and cutting-edge elements of South

Africa’s regulations remains an underlying chal-

lenge in all areas.

Hence, South Africa’s regulations do offer a

unique and flexible set-up to proactively adapt

to climate change. This includes tools to initiate

review processes and create catchment-tailored

adaptation management plans that reflect

specific needs, such as human resource manage-

ment, monitoring and relevant participation.

But weaknesses and threats could close the

windows of opportunity that should be urgently

taken advantage of. If such opportunites are not

exploited, South Africa might fall back into a

water management regime oriented to technol-

ogy and supply that does not cover all aspects of

society and the economy. Whoever profits from

this, climate change will further increase vulner-

abilites and, therefore, inequalities within

society. A careful assessment of available insti-

tutional and individual capacities is needed. An

opportunity to create innovative pathways to

overcome these weaknesses and threats is

described below, that is, a national framework

for mainstreaming climate change into water

management.

As stated above, adaptation and hence adap-

tive capacity call for responsiveness as well as

the continual uptake of new information into

decision-making processes in order to evaluate

the negative effects and potential benefits of

climate change (Muller, 2007). Detailed infor-

mation on the levels of vulnerability is a key

issue. This calls for the incorporation of a range

of regularly updated data, knowledge and ana-

lyses leading to specific activities that reduce vul-

nerability. Moreover, uncertainties that will

always surround data, information and analytical

tools must be taken into account (Pahl-Wostl,

2007). Integrating such information calls for dia-

logue and coordination (TEC GWP, 2004b) in

order to ‘make choices consciously rather than

by default’ (Vogel et al., 2007). This in turn

requires dynamic, well-informed organizations

that offer leadership that can create effective

strategies to adjust to changing circumstances

(Muller, 2007).

Thus a ‘space’ is required where local and

regional knowledge and needs meet policy gui-

dance and management expertise. This space

would be within the ‘bigger picture’ of water

management, meaning it would be based on the

IWRM approach. By including adaptive manage-

ment criteria, such a space best lies at the catch-

ment scale. In South Africa, CMAs should offer

this space and leave enough flexibility to tailor

activities even at the sub-catchment scale. This

would ensure that the needs and views of the

different participants are understood and, in the

end, sum up to a holistic strategy.

The analogy of a pressure cooker can illustrate

this process: local authorities and water users

produce pressure from the bottom, and a ‘lid’ is

provided by guidance from national policies and

laws in addition to political agendas represented

by the national and regional offices of the Depart-

ment of Water Affairs. Leadership will have to be

given by ‘champions’ within the relevant insti-

tutions and relevant stakeholder groups of the

catchments. These champions create an arena

for dialogue within the catchment, and negotiate

scientific insights and create outcomes based on

local knowledge, with a focus on livelihoods

and existing vulnerabilities. In the context of

South Africa’s apartheid legacy, principles of

equity must be placed up front in order to fully

and fairly identify vulnerabilities (Adger, 2006)

and at the same time to address uneven power

relations (Colvin et al., 2008).

7. Conclusions

South Africa’s water regulatory framework offers a

unique and flexible set-up to proactively adapt to

climate change. The five-year review cycles offer a

continual window of opportunity to reassess and

redo not only adaptation actions but also overall

management approaches and implementation.

However, weaknesses and threats should not be

underestimated. Existing vulnerabilities and

inequalities might be reinforced by a fallback
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into sectoralism and an impact-seeking public

participation approach.

However, South Africa not only has a progress-

ive set of recently promulgated water regulations,

but it also needs to build new organizations and

structures. Implementing such new approaches

is a long-term process (Sadoff and Muller, 2009)

and will have to include adjustments to water

infrastructure to take in downstream impacts

and local inhabitants in the water management

process. Major changes, which go as far as chan-

ging decision-making processes, are often experi-

enced as a threat by different groups. Water

managers (i.e. governmental officials in their

day-to-day working environment) could feel inse-

cure and resist change, despite understanding the

need for it (TEC GWP, 2004b). Progress in

implementation is slow in South Africa, but it

can be seen today. If combined fairly and trans-

parently with the transformation agenda, and

not favouring particular groups or sectors (e.g.

black farmers; small-scale and emerging agricul-

ture), then synergies can be created and vulner-

abilities reduced on a wide scale to enable

adaptation and build adaptive capacity.

All the above points must be considered when

mainstreaming climate change into water man-

agement. This article explores the legislative com-

ponents and set-up required to move into a

horizontally and vertically integrated manage-

ment approach. If a new direction were taken,

as this article suggests, then further research is

required to analyse the day-to-day reality of

decision making among water managers and

experts in South Africa.

Notes

1. ‘Capacity of response includes, for most authors, not

only the resilience of the system (maintenance

within a basin), but also coping with the impacts

produced and taking advantage of opportunities’

(Gallopı́n 2006).

2. The South African Department of Water Affairs

divided the RSA, Lesotho and Swaziland into 1,946

units representing the fourth level of subdivision

for operational services.

3. Key Message 1 from the 2009 International Scientific

Congress Climate Change in Copenhagen: ‘Recent

observations confirm that, given high rates of

observed emissions, the worst-case IPCC scenario

trajectories (or even worse) are being realised’ (Uni-

versity of Copenhagen, 2009).

4. The present climate (1981–2000) has been used as a

baseline here. The ratio values indicate increases

over time when .1 and decreases when ,1. Negli-

gible changes are represented by 0.95–1.05.

5. Governance is here understood as the interaction

between the governmental institutions (consti-

tution, legislature, executive and judiciary) with

civil society (The Governance Working Group, 1996).

6. Nine proposals from 19 Water Management Areas

have been submitted, out of which only five have

been established to date (www.dwaf.gov.za/docu-

ments.asp?Notices, cited 20 February 2009).

7. GFDL ¼ GFDL:CM2.0 Geophysical Fluid Dynamics

Laboratory, NOAA. MRI-CGCM ¼MRI:CGCM 2.3.2

Meteorological Research Institute, Japan Meteorolo-

gical Agency. MIROC ¼ NIES:MIROC 3_2-MED

Model for Interdisciplinary Research on Climate.
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This article explores the ways in which the interlinked challenges of climate change and desertification are managed in Malawi1.
It examines the adaptations outlined in national policy to address desertification and climate change (in accordance with
international commitments to the United Nations Convention to Combat Desertification and the United Nations Framework
Convention on Climate Change) as well as the local autonomous adaptations being undertaken at household level. While policy
efforts to address desertification and climate change share some common ground, they appear to be poorly mainstreamed into
broader development processes at the national level. At the same time, many agricultural and livelihood adaptations outlined in
national policy focus primarily on rural areas rather than embracing the rural–urban flows of people and money, identified as vital
in the local-level analyses. Given current in-country migration patterns and Malawi’s rapid urbanization, this is an important
oversight. A more integrated approach is necessary within national policy to consider rural and urban areas and their
interlinkages, and play a stronger facilitating role in supporting local autonomous adaptations. This is vital if adaptation efforts
are to contribute to wider development goals and have a greater impact on increasing overall resilience to environmental
and climate change.

Keywords: adaptation; climate change; climate policy; desertification; Malawi; urban agriculture

1. Introduction

Desertification and climate change are closely

linked at the biophysical level through drought,

land cover changes, fire, and other climate and

biological feedbacks (see Chase et al., 2000;

Sivakumar and Ndiang’ui, 2007). They are also

related through their socio-economic impacts

on people’s livelihoods and well-being (Parry

et al., 2007). Although it has become increasingly

apparent that climate change and desertification

are likely to continue into the foreseeable

future, the precise impacts of these phenomena

are uncertain. To date, the downscaling of

Global Climate Model (GCM) projections (e.g.

Hewitson and Crane, 2006) into Regional

Climate Models (RCMs) has failed to provide

greater levels of confidence in projections of

future climate change scenarios (IPCC, 2007).

There are several regional climate models for pre-

dicting African climate on seasonal to decadal

scales, but they still show many limitations.

Coarse-scale models suggest increased climatic

uncertainty for southern Africa, particularly

with regard to future temperatures, rainfall

and wind patterns (IPCC, 2007). Yet, it remains

unclear whether these tendencies reflect short-

term weather patterns that are typical character-

istics of the regional climate (Tennant and

Hewitson, 2002) or whether they represent

longer-term trends (Bie et al., 2007). Similarly,

land degradation and desertification are driven
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by climate alongside other multiple factors and

processes operating across a range of scales (e.g.

soils, hydrological processes, markets, trading pat-

terns, governance, technology, etc.) (Lambin et al.,

2002). This also adds to the uncertainty of future

impacts, particularly in light of a changing

climate. Despite this, it is vital to adapt to and

prepare for future climatic changes, as well as to

try to reduce vulnerability to any shocks and stres-

ses that may be experienced through land degra-

dation and desertification. The implementation

of adequate policy adaptations is also important

due to the knock-on effects that desertification

and climate change may have on other sectors

such as health, food security and water.

In accordance with Agenda 21, the need for

adaptation has been recognized at the inter-

national level and enshrined in multilateral

environmental agreements, including the United

Nations Framework Convention on Climate

Change (UNFCCC) and the United Nations Con-

vention to Combat Desertification (UNCCD). At

the same time, local populations are not helpless

victims of environmental change (Few, 2003) and

they often undertake autonomous adaptations to

manage change and prepare for the future. This

article focuseson Malawi as a case study to consider

the relationship between local autonomous adap-

tations to climate change and desertification prac-

tised at the household level and those driven by

international and national policy. An assessment

is made of the appropriateness and degree of

mutual support that is provided both vertically

(across local to national levels) and horizontally

(at national level between different ministries

dealing with climate change and desertification,

and at local level between different types of auton-

omous household adaptations). First, this article

examines the international policy context in

which national-level policy adaptations are

taking place. Background information is then

provided on the Malawi case study, followed by

documentary thematic analysis on the country’s

policies and strategies on climate change and

desertification. Official documents are then com-

pared with published field research and primary

data detailing local autonomous adaptations, in

particular relating to agriculture and migration in

both rural and urban areas. The analysis permits

identification of ways in which national policy

could be more supportive to local autonomous

adaptations in Malawi, and highlights instances

in which more synergetic policy efforts to address

climate change and desertification across sectors

could be beneficial.

2. Malawi in the international policy context
of climate change and desertification

The primary tool for international action to

address climate change is the UNFCCC, which

has two main approaches: mitigation and adap-

tation (Klein et al., 2007). This article focuses on

adaptation, which refers to a process of deliberate

change, often in response to, or anticipation of,

multiple pressures and changes that affect

people’s lives (Nelson et al., 2007). Since 2001,

adaptation has been institutionalized at the inter-

national policy level through National Adap-

tation Programmes of Action (NAPAs) and

National Communications to the UNFCCC. The

development of NAPAs is a requirement under

the UNFCCC for each of the world’s 49 least

developed countries (LDCs). NAPAs should

engage local stakeholders in the policy process

and take into account existing coping strategies

at the local level, building upon them to identify

priority activities for which further delay could

increase vulnerability or lead to higher adap-

tation costs at later stages (Stringer et al., 2009).

The 49 LDCs (33 of which are located in Africa)

and their status with regard to NAPA develop-

ment (as of May 2009) are presented in Table 1.

The principal international institution for

addressing desertification is the UNCCD. Like

the UNFCCC’s NAPAs, parties to the UNCCD

that declare themselves affected by desertifica-

tion are required to develop National Action

Programmes (NAPs).2 NAPs should highlight

the key challenges that each affected country

faces in relation to desertification and drought,

presenting a strategy through which these chal-

lenges will be addressed (Stringer et al., 2009).
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As Table 1 shows, several vulnerable countries are

yet to formally define their adaptation priorities

within national policy, but this does not mean

that adaptation is not taking place. Rather, it

demonstrates that actions to manage the impacts

of climate change and desertification have not yet

been fully absorbed within policy (Klein et al.,

2007).

Under both the UNFCCC and UNCCD,

countries must regularly report to the international

community on the progress being made to

implement these agreements. For the UNCCD,

affected country reports are expected to provide a

description of the strategies put into place to

combat desertification. For the UNFCCC, reporting

requirements are different for Annex I and non-

Annex I Parties. However, national communi-

cations normally include information on ‘national

circumstances, vulnerability assessment, financial

resources and transfer of technology, and edu-

cation, training and public awareness’ (UNFCCC,

1994) as well as information on emissions and

removal of greenhouse gases.

The texts of both the UNCCD and UNFCCC

show some consideration of the need for

synergy and mainstreaming in their

TABLE 1 Current status of NAPA and NAP development at
the international level for the world’s 49 least developed
countries (2009)

Country (in alphabetical order) Data of

NAPA

Data of NAP

1 Afghanistan – –

2 Angola – –

3 Bangladesh 2005 –

4 Benin 2008 2000

5 Bhutan 2006 –

6 Burkina Faso 2007 2000

7 Burundi 2007 2005

8 Cambodia 2007 –

9 Central African Republic 2008 –

10 Chad – 2000

11 Comoros 2006 –

12 Djibouti 2006 2000

13 Equatorial Guinea – –

14 Eritrea 2007 2002

15 Ethiopia 2008 2000

16 Gambia 2008 2000

17 Guinea 2007 2006

18 Guinea-Bissau 2008 –

19 Haiti 2006 –

20 Kiribati 2007 –

21 Laos – 2000

22 Liberia 2008 –

23 Lesotho 2007 2000

24 Madagascar 2006 2001

25 Malawi 2006 2001

26 Maldives 2008 –

27 Mali 2007 2000

28 Mauritania 2004 2002

29 Mozambique 2008 2002

30 Myanmar – 2005

31 Nepal – 2004

32 Niger 2006 2000

33 Democratic Republic of the

Congo

2006 2006

34 Rwanda 2007 –

35 Samoa 2005 –

36 Sao Tome and Principe 2007 –

37 Senegal 2006 2000

38 Sierra Leone 2008 –

Continued

TABLE 1 Continued

Country (in alphabetical order) Data of

NAPA

Data of NAP

39 Solomon Islands 2008 –

40 Somalia Not a party –

41 Sudan 2007 2002 and

2006

42 Tanzania 2007 2000

43 Timor Leste – –

44 Togo – 2002

45 Tuvalu 2007 2006

46 Uganda 2007 2000

47 Vanuatu 2007 –

48 Yemen 2009 2000

49 Zambia 2007 2002

Notes: Countries in italics are located in Africa.
Source: Data are compiled from www.unfccc.int and www.unccd.int.
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implementation and highlight clear links to

other environmental problems (e.g. biodiversity

loss) and development targets (e.g. the Millen-

nium Development Goals) (Huq et al., 2004).

However, while the interlinkages are acknowl-

edged at the international level, it is recognized

that mainstreaming and integration of these

challenges is more difficult to execute within

national policies. Kok and de Coninck (2007)

identify four reasons why this may be so. First,

they suggest that the rapid proliferation of multi-

lateral environmental agreements has led to the

development of a variety of different regimes,

each with their own goals, approaches, insti-

tutions and rules. Such diversity means it is

increasingly challenging to harness synergy

without causing conflict with the objectives and

approaches of other agreements. Second, the

architecture of current international policy

frameworks, each with separate organizational

structures, does not facilitate mainstreaming

and synergy. Each agreement has its own vested

interest and this can result in a disparate

approach to decision making and a lack of

cooperation. Third, they argue that different

communities and actors have different under-

standings of the issues, resulting in different pri-

orities. This is further compounded by the

uncertainty associated with the impacts of both

challenges. Finally, efforts to address climate

change and desertification may inherently con-

flict with the goals of other policy sectors and,

indeed, efforts to address climate change and

desertification may conflict with each other.

How these challenges identified by Kok and de

Coninck (2007) play out in Malawi is considered

throughout the article.

The next section provides context to the

Malawi case study, before considering the key

national policy adaptations to address desertifica-

tion and climate change. The academic literature

and unpublished primary data collected by one of

the authors of this article are then examined to

ascertain whether the national policy adaptations

in Malawi support the autonomous local adap-

tations carried out in practice by the country’s

rural and urban households.

3. Malawi case study

Malawi is situated in south-east Africa, along part

of the East African Rift Valley between latitudes 98
and 188S, and longitudes 338 and 368E, and pro-

vides an excellent case with which to explore

adaptation challenges in more detail. The Mala-

wian government first met its obligations to the

UNCCD by producing a NAP in 2001. This was

informed by the National Report presented to

the UNCCD Conference of the Parties in 1999.

Since then, further updates have been presented

to the UNCCD Committee for the Review of the

Implementation of the Convention in 2002 and

2004. The Malawi government has also devel-

oped a NAPA (2006) and has submitted two

National Communications (2001 and 2009) in

accordance with UNFCCC requirements.

Malawi is considered poor ‘even by African

standards’ (Orr et al., 2009) and per capita GNI

sits at US$230 (World Bank, 2008). Infant mor-

tality rates are high, the average life expectancy

is 37 years and 52% of the population is classed

as living below the poverty line (GOM, 2006).

Malawi’s economy also relies heavily on inter-

national donor aid (GOM, 2008). Indeed, the

country received considerable international

donor attention following droughts and famine

in 2001–2002 (Devereux, 2002; Orr et al., 2009).

Much of Malawi also suffers from extensive land

degradation problems (UNEP, 1997), partly as a

result of poor policy. For example, erratic agricul-

tural pricing policies distorted incentives for rural

farmers to adopt crops capable of reducing soil

erosion losses (Barbier, 2000) while there

remains a void in terms of policy support for

rapidly growing urban and peri-urban farming

communities (Mkwambisi, 2009). Almost 3

million hectares of the country are semi-arid or

dry sub-humid, with drought both common

and largely unpredictable. Approximately 90%

of the country’s 13.6 million inhabitants rely on

rain-fed, subsistence agriculture to feed their

families and sustain their livelihoods (GOM,

2006). The population is therefore particularly

vulnerable to desertification and climate

change, especially through resulting impacts on
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water and food security. Projected climate change

scenarios suggest that Malawi is likely to experi-

ence higher temperatures and greater rainfall

variability in the future (IPCC, 2007). Indeed,

changes in current weather patterns as observed

by the Malawi Meteorological Service include

higher temperatures, delayed and shorter rainy

seasons, and increased intensity of rainfall, all of

which can increase the potential risk of desertifi-

cation and land degradation.

Maize is the country’s dominant food crop,

grown typically on small holdings of 0.2–3 ha

in rural areas (Ellis et al., 2003), while most of

the agricultural land within the cities of Lilongwe

and Blantyre is used for maize production

(Kwapata et al., 2001; Mkwambisi, 2008, 2009).

Pressures on land continue to increase with agri-

cultural expansion, environmental degradation

and persistent population growth, particularly

in urban parts (GOM, 2006). Indeed, the

increased vulnerability of rural communities has

resulted in significantly greater numbers of

people moving to urban areas. According to the

most recent draft of Malawi’s Second National

Communication to the UNFCCC (GOM, 2009),

all the country’s major cities have experienced

large population increases over the last ten years

due to rural–urban migration. Lilongwe’s popu-

lation has grown by 50% since 1998 to the

present 669,021 people, overtaking that of Blan-

tyre, which has a current population of 661,444

(GOM, 2009). This is putting pressure on the

urban land resource to produce sufficient food

for the population, while poverty headcounts

indicate that over 50% of urban dwellers are

poor (GOM, 2005). At the same time, the

Malawi NAP estimates that in 2001, approxi-

mately 3 million of the country’s 13.6 million

inhabitants were affected by desertification and

land degradation.

3.1. Adaptations at the national policy level
in Malawi: Desertification

Malawi’s NAP (GOM, 2001) presents a predomi-

nantly neo-Malthusian description of

desertification within the country, citing

poverty, a heavy reliance on natural resources,

low land availability and rapid population

increases as some of the main drivers (and conse-

quences) of the problem (Table 2). Despite this

explanation of the root causes of desertification,

the NAP text does emphasize its cross-cutting

nature, particularly in relation to problems of

food security, water and sanitation, renewable

energy, forest products and services, and environ-

mental and indigenous knowledge (GOM, 2001;

Table 2). This indicates that the importance of

strategies to address desertification is at least

recognized for other sectors.

Actions proposed to address desertification and

land degradation within the NAP are considered

in the framework of eight main programme com-

ponents: (1) food security; (2) water resources

management and development; (3) renewable

energy; (4) deforestation; (5) environmental

management; (6) indigenous knowledge systems

and technologies; (7) institutional arrangements;

and (8) funding arrangements (GOM, 2001).

Many of these efforts focus on adaptations rel-

evant to the agricultural sector, which is seen as

increasingly important given its role in sustaining

both livelihoods and food security.

Key specific policy adaptations that are pro-

posed include changes to crop and livestock

varieties, livelihood diversification through

increased public sector investment and training

of communities in vocational skills, education

of farmers and communities in natural resource

management through training to improve land

husbandry techniques, provision of irrigation ser-

vices, better food processing and marketing, and

shifts to non-food crops such as Jatropha curcas,

a biofuel crop. Links are made throughout the

country’s NAP (and National Reports) to other

national policies and strategy papers (e.g.

Poverty Reduction Strategy Paper; National

Environment Action Plan; National Forestry

Policy and Strategy; Land Policy; Water Resource

Management Policy; Natural Renewable Energy

Policy; and the Malawi Agricultural Sector Invest-

ment Plan). However, it is interesting to observe

that climate change is mentioned only four
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times within the 24-page NAP: once in relation to

key environmental issues addressed by the

National Environment Action Plan, twice in

relation to a lack of safe drinking water caused

by water scarcity and drought, and once in the

context of reforestation efforts, where it is stated

that synergy with the other Rio conventions is

needed in selecting appropriate tree species for

planting. Substantive links between the two

issues of desertification and climate change are

not at all explored, neither at the biophysical

nor the socio-economic level. Strategies outlined

in the NAP instead primarily address the human

drivers and developmental aspects of desertifica-

tion, with climate change viewed largely as a

compounding factor rather than something to

be addressed in tandem. As such, the horizontal

synergy that could be harnessed by addressing

desertification and climate change in a

coordinated manner appears largely untapped

according to the NAP and the country’s National

Reports.

3.2. Adaptations at the national policy level in
Malawi: Climate change

The Malawi NAPA under the UNFCCC takes a

similar approach to the NAP in terms of the priori-

ties it identifies (Table 3), with many priority

adaptations to climate change clearly linked to

food security, livelihood resilience, agriculture

and water management. However, while these

have direct relevance to and impacts on efforts

to combat desertification, they are not explicitly

presented as yielding such benefits and, indeed,

desertification is not mentioned at all within

the NAPA text.

The proposed agricultural adaptations in the

NAPA present a key area in which synergy could

be harnessed for both desertification and

climate change challenges. These include, for

example, land-use changes (including shifts in

cultivated land area; crop type and crop location)

and changes to crop management (through

increased use of irrigation water and mineral

fertilizers applied in combination with organic

manure; control of insect pests, weeds, parasites

and diseases; soil drainage and erosion control;

improvements to farm infrastructure; use of

improved and high-yielding crop varieties toler-

ant to drought and diseases; and improvements

in crop husbandry and agronomic practices3).

Despite mention of food security in both the

NAP and NAPA, these agricultural adaptation

efforts are not presented in terms of their cross-

cutting value for multiple sectors. Instead,

national policy adaptation strategies seem to

relate to discrete issue areas.

This brief synthesis of our documentary analy-

sis indicates that the different (desertification and

climate change) regimes are addressing similar

challenges at the national level but through

different channels. While Kok and de Coninck

(2007) suggest that this can create the potential

for conflict, the NAPA and NAP show a general

TABLE 2 Drivers of desertification outlined within the Malawi
NAP (GOM, 2001) and their links to other key issues

Drivers of desertification Food

security

Water

scarcity

Deforestation

Rapid population growth X X

Declining landholdings X

Traditional practices X

Environmental factors

(climate change)

X

Civil unrest X

Maladministration and

legal and institutional

constraints

X X

Poverty X X

Macro-economic forces X

Catchment encroachment

(by settlements)

X

Poor land use and

management practices X X X

Agrochemical use X X

Lack of public awareness X X

Loss of indigenous

knowledge and practice X

Lack of alternative energy

sources

X
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convergence of objectives and adaptations, even

if the current institutional structures do appear

to promote vested interests and neglect to facili-

tate cooperation. The danger is thus considered

not to be conflict but rather a duplication of

efforts of the different ministries responsible for

developing and enacting the NAP and NAPA,

leading to the inefficient use of already limited

resources (Sporton and Stringer, 2007). This

point is returned to in greater detail in the

discussion.

3.3. Autonomous household adaptations at
the local level in Malawi

Analysis of the local autonomous adaptations

from the literature shows greater tendencies

towards integration than those adaptations pro-

posed within policy. This is because households

appear to adapt to multiple (aggregate) stresses

in the context of an array of different drivers,

needs and aspirations, operating over a range of

time and spatial scales (cf. Stringer et al., 2009).

The literature indicated that adaptations are

often linked to livelihood goals and agricultural

production. In particular, households in rural

areas place an emphasis on agriculture as a route

through which to attain food security and

income (see Dorward and Kydd, 2004). This corre-

lates well with the emphasis on agricultural adap-

tations in Malawi’s NAPA. Indeed, many

examples can be found where rural communities

have adapted their agricultural practices to

dynamic soil quality and climate conditions as

well as to seasonal weather regimes and changing

yields (GOM, 2001, 2008; Orr and Mwale, 2001;

Ellis et al., 2003; ActionAid, 2006; Bryceson and

Fonseca, 2006; Potts, 2006). For example, Ver-

meulen et al. (2008) have shown through their

work in Mulanje District that with a later rainy

season, farmers not only have been planting

later, but also have switched to fast-maturing cul-

tivars. They are now planting a minimum of two

crops, mixing cereals with pulses and tubers and

often intercropping with nitrogen-fixing pigeon

peas. Diverse crops and relay-cropping through

the rainy season are becoming an effective

means of ensuring at least some harvest, while

field pea and pigeon pea have replaced beans as

crops with a higher tolerance of drought con-

ditions. In addition, community organizations

have developed partnerships with the local tea

TABLE 3 Priorities outlined in the Malawi NAPA (GOM, 2006)

Priority area

1 Sustaining life and livelihoods for the most vulnerable

communities

2 Enhancing food security and developing

community-based storage systems for seed and food

3 Improving crop production through the use of appropriate

technologies

4 Increasing resilience of food production systems to erratic

rains by promoting sustainable dimbaa production of

maize and vegetables in dambos,b wetlands and along

river valleys

5 Targeting afforestation and reforestation programmes to

control siltation and the provision of fuelwood, and for their

benefits, such as sources of alternative cash income

6 Improving energy access and security in rural areas (e.g.

through extension of the rural electrification programme,

energy-efficient stoves and development of ethanol-based

stoves)

7 Improving nutrition among rural communities (e.g. through

the promotion of fish farming, rearing of small ruminants

and nutritional supplements for children and the sick)

8 Disseminating bed nets in high-incidence malaria areas

9 Developing food and water reserves for disaster

preparedness and response

10 Developing community-based wildlife ranching and a

breeding programme for Nyalac

11 Developing and implementing strategies for drought

preparedness, flood zoning and mitigation works

12 Developing technologies to mitigate climate change

13 Providing standby power generation facilities

14 Managing forest fires in collaboration with communities

15 Developing small dams, and other storage facilities, to

mitigate flooding, to harvest water and to initiate

community-based fish farming and breeding

aDimba are vegetable gardens.
bDambos are seasonal wetlands.
cNyala is a type of antelope found in much of southern Africa.
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industry to further diversify rural livelihoods

(Vermeulen et al., 2008).

Other production-oriented adaptations are

nevertheless tending to demonstrate less positive

results (Bie et al., 2007). Diversification into the

growth of burley tobacco as a cash crop with a

view to increasing agricultural outputs has been

problematic, largely due to fluctuations in

market prices and quality issues (Ellis et al.,

2003), while despite the higher yields from

long-duration maize, more specialized maize

production has been shown to take place to the

detriment of the planting of subsidiary crops

(sorghum, millet, legumes and vegetables). This

may render the farming systems significantly

less diverse and more vulnerable to drought and

the adverse weather conditions projected by

climate models (IPCC, 2007). Furthermore,

Snapp and Slim (2002) identify the need for culti-

vars that require low levels of labour input: an

increasingly critical consideration due to declin-

ing rural labour linked to the HIV/AIDS pandemic

(Bryceson and Fonseca, 2006). Such local-level

findings have important implications for the

effectiveness of national policy implementation,

as socio-economic considerations are vital in

shaping the on-the-ground success of policy

adaptations.

The autonomous adaptation of diversifying

livelihood strategies beyond arable agriculture

also appears to be of growing importance in build-

ing local-level resilience to desertification and

climate change (Ellis et al., 2003). Diversification

into small livestock production (e.g. keeping

goats or chickens) can offer increased food secur-

ity under adverse climate conditions and act as a

useful buffer to the shocks and stresses delivered

by drought and desertification (Mkwambisi,

2009). The development of microenterprises is

also evident. For example, handicrafts have

been marketed to tourists in Mangochi, Salima

and Nkhata Bay districts along with locally

produced gin in the Blantyre Shire Highlands

(Orr and Mwale, 2001). This was facilitated by

market liberalization in the early 1990s.

However, unless further policy support is forth-

coming, it is unlikely that in areas of extreme

poverty smallholder farmers will have access to

the funds and assets needed to exploit these

opportunities at a larger scale. Such support

could take the form of economic mechanisms

such as targeted subsidies (which the Malawian

government is already providing for fertilizers to

support maize production) or the provision of

low-interest loans, incentives and microcredit

facilities. However, cultural barriers may hinder

the uptake of such measures, particularly of

loans and credit.

Ganyu, a ‘longstanding form of ad hoc casua-

lised rural labour’ (Bryceson, 2006, p. 174),

refers to an arrangement in which labour is

exchanged for cash or in-kind food payment, pro-

viding mutual benefits to both the labourer and

the contractor. Bryceson (2006) nevertheless

warns that ganyu may be deepening impoverish-

ment by widening the gap between those who

can afford to purchase ganyu labour and those

who rely on selling it, particularly in times of

food shortage. She suggests that in many cases it

has resulted in exploitative contractual terms, as

well as reduced time for labourers to tend their

own agricultural assets. It has also been linked

to the spread of HIV/AIDS with the incorporation

of ‘transactional sex’ into ganyu contracts (Bryce-

son, 2006). While overall ganyu represents a key

adaptive strategy, particularly for poorer house-

holds, its local value is yet to be afforded policy

recognition and support within the NAPA or the

NAP. More thorough consideration of ganyu

within policy could help to reduce the exploita-

tive terms under which some contracts operate,

and could reduce the risks for those engaging in

this adaptation.

The migration of one or more members of

the household to other rural areas (intra-rural

migration), to urban areas (rural–urban

migration) and abroad is also becoming more

commonplace as an adaptive strategy (Potts,

2006), particularly in areas where population

pressures on land and poverty act as additional

push factors alongside climate change and

desertification. Recent primary data collected by

one of the authors from Chikwawa District in

July 20094 illustrate some of the push-and-pull
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factors driving migration. Preliminary results

show that many farmers have experienced

climate change impacts such as low crop yields

(90%), frequent drying of rivers (62%), flooding

(52%), destruction of ecosystem integrity (41%)

and loss of biodiversity (21%). The study further

suggested that migration is the main adaptation

strategy being adopted to manage these

impacts, especially by younger people. Of the

five villages covered by the study, those that

were close to the main river (Mwanza River) saw

greater numbers of people leave than those that

were far from the river. This is perhaps because

those closest to the river were most dependent

on it, and therefore most vulnerable to its

drying. Most of the migrants moved to urban

areas of Lilongwe and Blantyre to seek employ-

ment as an adaptation to the increasing risks

they faced from climate change, desertification

and other threats. Table 4 synthesizes the rank-

ings of different push factors driving migration

from the area. It is clear that the drying of rivers

followed by crop destruction and land shortages

are the most important push factors. However,

Table 4 also reveals that the majority of migrants

do not leave because of other climate-related

impacts such as flooding and diseases. Some

households have remained in their communities

due to the adaptation opportunities brought by

flooding, such as winter crop production and

fishing. Cultural links were also reported as a

factor encouraging people to stay put.

Often those migrating to other rural areas

within Malawi (intra-rural migration) go to

locations where their relatives live, and so they

use their social networks to help them adapt.

Rural–urban migration occurs as people seek

employment opportunities in the towns and

cities, and matches findings reported by Potts

(2006). Temporary migration abroad is also

important. Labour shortages at harvest time can

be problematic in neighbouring Mozambique,

so Malawians take advantage of this opportunity.

Table 5 summarizes further data collected from

Chikwawa in July 2009, and illustrates some of

the pull factors that attract people to migrate.

Employment and business opportunities are

some of the key factors pulling people to

migrate. These factors thus work in tandem with

the push factors in Table 4. While climate

change and desertification play an important

role in people’s decisions to migrate, it is clear

that migration as an autonomous adaptation

strategy is highly complex and the result of the

interplay between a variety of factors.

Given the extent of migration, remittances

from migrants form an important part of rural

households’ overall livelihood strategies, particu-

larly for female-headed households (Bryceson,

2006; Bryceson and Fonseca, 2006). However,

migrants to Malawi’s urban areas face different

risks from climate change and desertification

compared with their rural-dwelling counterparts.

Moser and Satterthwaite (2008) consider that key

urban issues driven by climate change are likely to

TABLE 4 Ranking by heads of households of factors that
push people to migrate (n ¼ 50)

Rank Push factor

1 Drying of rivers

2 Crop destruction

3 Land shortages

4 Conflicts

5 Lack of employment opportunities

6 Flooding

7 Disease

Source: Authors’ own data.

TABLE 5 Ranking by heads of households of factors that pull
people to migrate to cities (n ¼ 50)

Rank Pull factor

1 Employment opportunities

2 Business opportunities

3 Education

4 Better housing

5 Health facilities

6 Peer pressure

Source: Authors’ own data.
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include large concentrations of poor and vulner-

able populations living in informal settlements

with inadequate sanitation; water shortages;

lower rural demands for goods and services; and

higher food prices. As a consequence, key adap-

tations for urban populations (both existing and

migrant) also include livelihood diversification,

often incorporating urban agricultural activities

to address the need for food security (e.g.

Mougeot, 2005; Hovorka et al., 2009). Peri-urban

households appear to be taking advantage of this

demand, generating income through the sale of

their land, while the engagement of waged

labourers on agricultural plots belonging to

other people is another increasingly important

source of cash income. However, the strategies

within the NAP and NAPA appear to mainly

target rural areas and neglect urban parts,

despite the potential that local urban-based adap-

tations have for addressing problems such as food

security. Such a rural bias is apparent at the inter-

national level too, with little mention of urban

and peri-urban areas in either the IPCC’s reports

or the UNCCD’s issue papers.

Field research by Mkwambisi (2008) involved

analyses of primary interview data collected

from 330 households in Lilongwe and Blantyre

and shows a production average of 228 kg/

capita of cereal/year (or cereal equivalents) – con-

siderably more than the 181 kg/capita that the

Government of Malawi recommends as a typical

food budget. This suggests that, on average,

urban households could support themselves

entirely on the food they produce on urban agri-

cultural plots without the need to rely on the sig-

nificant flows of food into urban markets from the

surrounding rural hinterlands, provided pro-

duction is sustainable. Mkwambisi (2009)

further suggests that urban agricultural pro-

duction can also help to absorb urban organic

waste, which can be added to the soil to increase

organic matter, improve water-holding capacity

and maintain nutrient levels, thus helping to

prevent land degradation and desertification.

This reduces the need for expensive external

inputs such as fertilizers or new higher-yielding

crop varieties and is most beneficial to the

growing number of urban poor. Policy support

for such action nevertheless is lacking. Further-

more, a considerable amount of agricultural

land in the cities is devoted to producing maize

for relatively well-off households. This suggests

that the promotion of alternative crops such as

vegetables could be advantageous for urban

dwellers, and could address many of the priority

areas identified in the NAPA and NAP while sim-

ultaneously helping the poorest members of

society (who are often those least able to adapt).

4. Discussion and conclusion

Our analysis has highlighted both differences and

similarities between national policy efforts to

address climate change and desertification, and

between national policy and examples of local-

level household autonomous adaptive practice

(Figure 1).

It is encouraging to observe that the national

policy and autonomous household-level adaptive

strategies identified in our analysis show some

degree of common ground, and that further

support for and refinement of many of these

adaptations have emerged in Malawi’s National

Communications and Reports to the UNFCCC

and UNCCD. For example, subsistence and cash

crop diversification are adaptations already

being undertaken autonomously, yet they are

also detailed within policy, and therefore may

prove to be both effective and acceptable to

local populations (Stringer et al., 2009).

However, Ellis et al. (2003) note that planting of

crops such as groundnuts and sweet potatoes

(encouraged by both the NAP and NAPA) is rela-

tively limited, covering only 10% of the country’s

cultivated area, due to a heavy bias towards

growing maize. This is still the case today.

While the local autonomous adaptations we

have identified suggest that rural and urban

populations are interlinked through flows of

migrants and remittances, both the NAP and

NAPA retain a bias towards rural areas as the

focus of their efforts. This suggests that vertical

linkages between adaptations at different levels
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FIGURE 1 Synthesis of local climate change and desertification adaptations and those proposed in the Malawi NAP and NAPA

Notes: Linked boxes show overlaps between adaptations; non-linked boxes show adaptations only noted in that particular

source.
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(i.e. between national policy and local auton-

omous practice) would benefit from greater har-

monization. Although the neglect of urban

areas is probably due to the fact that the majority

of Malawi’s population is currently based in rural

parts (and is largely dependent on the natural

resource base at that), the rapid urbanization cur-

rently under way requires extensive anticipatory

action if preparations for the impacts of climate

change and desertification are to be adequate.

Indeed, the United Nations (UN, 2005; UN

Habitat, 2006) reports that the percentage of

urban residents in sub-Saharan Africa as a whole

is expected to rise from 39.7 to 53.5% between

2005 and 2030. This will bring new and severe

challenges for assuring household food security

and access to basic services, independent of

climate change and desertification threats

(Haddad et al., 1998; Armar-Klemesu, 2000).

Moreover, the current policy infrastructure

neglects to recognize the horizontal links

between rural and urban parts and fails to capita-

lize on the successful adaptations already taking

place, particularly with regard to urban agricul-

ture. Despite some urban agriculture provisions

within the Town and Country Planning Act

(GOM, 1998), there are no practical regulations

to guide and support urban food production

within the context of climate change and deserti-

fication. Similarly, the NAP and NAPA largely

neglect to specify a role for local government in

defining and supporting adaptation strategies

for urban areas more generally (Moser and

Satterthwaite, 2008), which also indicates a weak-

ness in vertical integration. Such problems are

not unique to Malawi. Commentators working

in many other countries report the need for

Local Adaptation Programmes of Action and

City Adaptation Progammes of Action to drive

forward the advances within NAPAs and increase

their relevance for urban parts (Satterthwaite

et al., 2007).

Despite the gaps between policy and practice

identified above, Malawi’s UNCCD NAP and

UNFCCC NAPA show a fair degree of issue

convergence, particularly with regard to the

cross-cutting issues of food security and water

management. Education, in the form of

awareness-raising about potential options, also

features strongly in both documents, especially

in terms of increasing the effectiveness of new

crops and techniques in enhancing adaptation

capacity. Similarly, both texts emphasize diversi-

fying livelihood options, either through cultiva-

tion of different and more suitable crops or

through other employment opportunities. This

matches the autonomous adaptation efforts that

households currently practise. Nevertheless, an

important difference lies in the policies’

approaches to promoting diversification: the

NAP proposes to attract greater private sector

investment, while the NAPA tends to focus on

improving market access links. In future, oppor-

tunities for complementarities could perhaps be

found whereby both sources of funding could be

tapped in a synergetic manner. This difference

reflects broader processes at the international pol-

itical level, whereby the UNCCD is currently tar-

geting greater private sector buy-in (see e.g.

Global Mechanism, 2009), while the UNFCCC

(and mitigation of and adaptation to climate

change in general) already has significant

private sector investment and national support,

particularly in relation to technology transfer

(see UNFCCC, 2007).

Despite the above convergences, institutional

structures to support efforts to address the chal-

lenges of desertification and climate change are

not well integrated horizontally at the national

level. If a more integrated institutional structure

could be developed, this would enhance the pos-

sibilities for reaching shared goals as well as pro-

viding improvements to efficiency and

effectiveness (Kok and de Coninck, 2007). At

present, the Malawi National Focal Point to the

UNFCCC is based in the Environmental Affairs

Department, while the National Focal Point for

desertification is based in the Department of

Forests. Despite the emphasis on agriculture and

food security within the NAP and NAPA, the Min-

istry of Agriculture and Food Security is separate

from the Ministry of Lands, Environment and

Natural Resources. Some of these problems have

been acknowledged (e.g. it is recognized that
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practical coordination between the Ministry of

Agriculture and other ministries responsible for

sectors such as Forests, Economy Planning, Devel-

opment, Local Government and so on could be

strengthened), and first steps towards greater col-

laboration are being initiated (Evans Njewa,

2009,5 pers. comm.). However, there is a sense

that the Environmental Affairs Department

needs to be more proactive in acting as a nodal

point so that all the relevant ministries can

better understand and champion climate

change and desertification issues.

Text within the Malawi NAP mentions a vast

array of legislation and other policies and strat-

egies under the overall umbrella of the National

Environment Action Programme (NEAP), formu-

lated in 1996. While such cross-referencing and

mention of the NEAP shows promise that inter-

linkages are starting to be appreciated, the

institutional infrastructure for horizontal main-

streaming and harnessing synergy at the national

level is currently lacking. This makes it difficult

for the rhetoric of integration to become reality,

with many decisions relevant to climate change

and desertification likely to be taken with

minimal consideration of the respective NAPA

and NAP. In doing so, it could result in missed

opportunities with regard to minimizing contra-

dictions and trade-offs (see Kok and de Coninck,

2007).

Overall, this analysis has indicated that better

horizontal alignment of policy adaptation strat-

egies at the national level could help facilitate

local autonomous adaptations and improve verti-

cal integration, particularly if cooperation and

communication can be enhanced horizontally

among relevant ministries. This is considered to

have been successfully achieved in countries

such as Tunisia (Global Mechanism, 2002),

where efforts to address desertification are now

embedded in the country’s social and economic

development plans, and are supported with

related policies in all relevant sectors (Hajjej and

Ben Khatra, 2006). Such integration in Malawi

could be further facilitated by proposed moves

towards more coordinated reporting require-

ments at the international level. This would

help to identify points of conflict and synergy in

addressing climate change and desertification

and could help to foster shared understandings

of the two issues. Ultimately, this could result in

more coordinated action and better integration

both horizontally and vertically, reducing con-

flict with other policy sectors (cf. Kok and de

Coninck, 2007) and helping increase resilience

overall. Nevertheless, even if greater resilience

can be fostered, it should be noted that the

effects of climate change and desertification

are likely to be at scales or frequencies that are

greater than those which local communities are

accustomed to, and potentially, therefore, too

great for them to adjust to in an autonomous

manner alone. As such, in addition to supporting

local autonomous adaptation, national policy

may also need to develop larger-scale adaptation

strategies (such as nation wide early warning or

food security systems) (see e.g. Wilhite et al.,

2007).

This article considers the interlinked challenges

of desertification and climate change and the

ways in which they are being addressed at the

local level and within national policy in Malawi.

The current trend towards urbanization in

Malawi highlights the need to define a clear role

for local governments in urban areas to better

engage them in the adaptation process. In doing

so, this could provide multiple benefits across a

range of different sectors and enhance support

for the local practices and adaptations that rely

on existing rural–urban linkages. Households

are going to continue to adapt autonomously

whatever happens in policy (notwithstanding

that the existing policy context will have

already facilitated and possibly prevented some

local-level autonomous adaptations). However,

the effectiveness of these efforts could be

enhanced if mutually supportive and appropriate

institutional and policy adaptations are in place.

Policy adaptations could also assist people in

making more permanent/longer-term adjust-

ments, helping them to avoid some of the

lock-ins caused by the existing dominant struc-

tures (Patt and Gwata, 2002). Furthermore, not

all adaptation options are necessarily compatible
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with one another. As suggested by Stringer et al.

(2009), research is needed to investigate (in

advance) the likely aggregate effects of combin-

ing anticipatory adaptations to reduce trade-offs

and promote win–win situations. There thus

remains an urgent need to further examine

policy strategies and assess their supportiveness

for local-level autonomous adaptations. As

observed by Mertz et al. (2009, p. 747), ‘policies

on adaptation must be very carefully devised as

they find themselves in a complex reality of

societies that are poor and vulnerable for a wide

range of reasons. They must be an integral part

of a development policy process that ensures

mainstreaming of adaptation in all relevant

sectors of society while not forgetting the other

multiple drivers’.

Notes

1. An early draft of this article was presented at the

session New Boundaries for Development? Adap-

tation to Climate Change in southern Africa, Joint

Conference of the African Studies Association in

Germany (VAD) and the Swiss Society for African

Studies (SGAS): Frontiers and Passages, Freiburg

and Basel, 14–17 May 2008.

2. It is up to each country to decide for itself whether it

is affected by desertification or not. For the purposes

of this article, we have assumed that all LDC signa-

tories to the UNCCD would consider themselves

‘affected’ by desertification. This is a reasonable

assumption, given the LDCs’ push to have a

UNCCD in the first place. Consequently, we would

expect all African signatories to prepare a NAP.

3. This is proposed to be achieved via (i) changes in

tillage, ploughing, harvesting, fertilizer types and

amounts, insect pests, diseases and parasite control

measures, soil and water management practices,

time of planting and planting density, (ii) crop diver-

sification, (iii) altering planting dates, (iv) changing

crop varieties to those that are resilient to low rain-

fall, (v) changing cropping patterns and/or

systems, (vi) changing fertilizer application strat-

egies and (viii) applying supplementary irrigation

water to crops during periods of drought.

4. Methods of data collection included household

questionnaires (n ¼ 50, of which 34 were women

and 16 were men) and focus groups (n ¼ 5). The

overall population of Chikwawa District is 400,000.

While this research necessitated only a small

sample size, the results are similar to those in the lit-

erature (e.g. Potts, 2006) and so may be considered

broadly representative of Malawian experiences in

general.

5. Desk Officer for Climate Change in the Department

of Environmental Affairs.
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Framing climate vulnerability and adaptation at
multiple levels: Addressing climate risks or
institutional barriers in Lesotho?
ALEXANDER BISARO*, SARAH WOLF and JOCHEN HINKEL

Potsdam Institute for Climate Impact Research (PIK), Telegrafenberg A31, 14473 Potsdam, Germany

Adaptation to climate change occurs largely through action at the local level, which is influenced by international and national
levels of political and social organization. This article explores the impact of discourse at the international level on adaptation
policy at the national and local level. Discourse defines which knowledge claims, methods and rationalities are accepted and
reproduced by actors as a basis for policy development and implementation; this is called ‘framing’. Scientific literature defines
adaptation and vulnerability in a general way and so accommodates different framings. This article reviews the history of the
concepts of adaptation and vulnerability in the literature and their relation to development. Evidence is presented for the presence
of two framings of CCIAV in the literature: the ‘decision-analytic’ and the ‘institutional-analytic’. Wetlands and climate-related
projects in Lesotho are analysed and evidence is presented for the reproduction of the two framings. A decision-analytic framing
favours projects focusing on technological solutions and reducing projected impacts. Conversely, institutional-analytic framing
tends to produce projects that more explicitly include governance issues. It is concluded that framings exert a significant
influence on policy when linked to, for example, sources of funding for adaptation. It is argued that methods linked to the
‘decision-analytic’ framing risk limiting the scope of effective adaptations.

Keywords: adaptation funding; climate adaptation; multi-level governance; science–policy interactions vulnerability; wetlands

management

1. Introduction

Climate and development are linked in important

ways. On the one hand, today’s industrial

countries have steered a path of carbon-intensive

social, political and economic development

currently causing observable changes in the

climate, and projected to cause changes for

several decades to come. Indeed, the impacts

of anthropogenic climate change will adversely

affect the very societies that have produced

them. On the other hand, adaptation to biophysi-

cal impacts is mediated by political, social and

economic factors. Several decades of vulnerability

research have shown that structural factors

related to levels of development, such as high

dependenceonnatural resources, aredeterminants

of the ability of individuals, communities and

societies to respond to climatic stressors (e.g.

Adger, 1999). The impacts of climate change are

likely to be felt most severely in the developing

world due to lower adaptive capacity, and thus it

can be seen as the responsibility of developed

nations to assist those countries that will bear

the brunt of the impacts of past and current

fossil fuel use. That development-assistance

donors are increasingly interested in adaptation

is due to the potential of climate change to

impact on many official development assistance

(ODA) projects, while, at the same time, building

capacity in developing countries can reduce their

vulnerability to climatechange (Klein et al., 2007).
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The Intergovernmental Panel on Climate

Change (IPCC) provides general and widely

cited definitions of adaptation and vulnerability.

Vulnerability and adaptation have, however,

roots in different disciplines, which have

applied the concept differently (Brooks and

Adger, 2005). Indeed adaptation runs a gamut

of human and ecological responses to external

(and internal) environments and, clearly,

definitions of adaptation given by the Oxford

English Dictionary or the IPCC accommodate

different interpretations. As a result, a wide

variety of interventions can be and are labelled

‘adaptation’, from those targeting specific

impacts to those concerned with levels of devel-

opment. Alternative meanings for adaptation

and vulnerability are able to co-exist in the

assessment literature and among policymakers,

contributing to the conceptual confusion that

has for some time prevailed in this field.

This article aims to show that alternative

framings of these concepts have consequences

for policy and projects at national and local

levels. Constructivist perspectives on science–

policy interactions emphasize the negotiated

and social nature of the epistemological

phenomenon. What comes to be ‘received

knowledge’ in a given policy domain can be

highly influenced by actor networks and

dominant discourses (e.g. Keeley and Scoones,

2000; Adger et al., 2004). We argue that such

a perspective is particularly relevant for

adaptation due to the very general nature of

the concept in both scientific and natural

language. Following Adger et al. (2004) and

O’Brien et al. (2007), we define a framing as

consisting of a set of practices (knowledge

claims and techniques or methods) accepted

within a given discourse. With regard to a policy

field, a framing is constructed via the questions

deemed relevant and by the accepted methods

for knowledge generation of networks of actors.

The framings shape actions at lower levels by

determining relevant questions to be addressed,

methods used to generate accepted knowledge

claims, and the rationalities that act as a basis

for policy.

Using empirical evidence from Lesotho, the

article addresses the following research questions:

(1) What are the drivers of the different identified

framings of vulnerability and adaptation at the

international level? (2) How are these framings

reproduced in policies and projects developed at

the national and local level? (3) What are the

implications of different framings of adaptation

for policies and projects in the development

context?

The following section introduces discourse

analysis to analyse framings, their associated

practices and influence on policy and project

development. Section 3 shows that new framings

of vulnerability and adaptation in climate

change impacts, adaptation and vulnerability

(CCIAV) assessment have emerged in response

to both changing purposes of these assessments

and uncertainties introduced by the multi-

disciplinary context of recent adaptation research

in ecology and resilience theory, and collective

action (e.g. Ostrom et al., 1999; Tomkins and

Adger, 2004; Folke et al., 2005; Berkes, 2007).

Section 4 discusses the links between adaptation

and development. In section 5, we present

evidence from programme and project develop-

ment at the national and local levels in Lesotho.

The final section discusses the implications of

different framings for policy development and

concludes the article.

2. Methods: Discourse analysis

Discourse analysis is a method in the constructi-

vist tradition that directs attention to the claims

actors make about a given phenomenon and the

roles of those making such claims, rather than

to the phenomenon itself. Hajer (1995) defines

discourse as ‘a specific ensemble of ideas, con-

cepts, and categorizations that are produced,

reproduced and transformed in a particular set

of practices and through which meaning is

given to physical and social realities’. Fundamen-

tal to this field are works by Michel Foucault

(1979, 1984) that investigate diverse social

phenomena such as the advent of the modern
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penal system, sexuality and modes of govern-

ance. Subsequent work in the environmental

arena has applied discourse analysis to character-

ize received knowledge about a given phenom-

enon, the accepted methods for generating

such knowledge, and the rationalities for policy

decisions regarding, for example, climate

change (Weingart et al., 2000) or acid rain

(Hajer, 1995).

In relation to policymaking, discourse provides

the concepts and categories that constitute phys-

ical and social realities that policy acts upon.

Arguing that concepts do not exist in a purely

objective or technical sense, Keeley and Scoones

note that ‘[c]oncepts have histories, and they

reflect types of knowledge: they empower some

institutions and individuals whose concerns and

competencies they are associated with, and sim-

ultaneously they marginalise others’. Following

Foucault, a discourse is made up of not only state-

ments made about a given phenomenon, but also

accepted practices and techniques (or methods)

by which truth claims are made (Foucault,

1983). These statements, taken together with

the methods applied and questions addressed in

assessment, constitute a framing of a concept in

policy discourse.

Adger et al. (2004) show how managerial

discourses about environmental problems at

the international level constrain the choice of

policy interventions used to address these pro-

blems. Similarly, we argue that a framing at the

international level, which defines the relevant

questions, methods of knowledge generation

and rationality for action, provides a basis for

policy development and implementation at the

national and local levels. This international

framing is reproduced at lower political levels

through a variety of channels, through certain

methods of assessment and rationales of policy

analysis privileged by organizations working

simultaneously at all of these levels, or through

donor organizations that specify methods of

policy development to access funds. Analysing

the effects of discourses on the ground thus

requires the establishment of separate identifi-

able framings at the international level and the

linking of practices or methods associated with

a given framing to actors at multiple levels.

The following sections apply this analytical fra-

mework to the concepts of vulnerability and

adaptation in the international literature on

climate change, and find evidence for the exist-

ence of two framings, which we label ‘decision-

analytic’ and ‘institutional-analytic’. Turning to

empirical data from Lesotho, we find evidence

for the reproduction of these framings in policy

and project development at these levels, influ-

enced by organizations involved at multiple

levels and by project requirements stipulated by

funding organizations. The data collection was

carried out through a desk review of relevant

documents and 26 in-depth interviews carried

out with government officials, donor organiz-

ations, non-government organizations (NGOs)

and other relevant stakeholders during two field

trips to Lesotho, the first in April 2007 and the

second from October 2008 to March 2009.

3. Vulnerability assessment in climate
change research

This section provides a brief history of the

concept of vulnerability in the climate change lit-

erature, and presents ‘future-explicit’ and

‘present-based’ framings of vulnerability.

3.1. Adaptation and vulnerability in the
climate discourse

As it has become clear that climate impacts are

being and will be felt in spite of any mitigative

actions undertaken, supporting adaptation

decision making has become increasingly impor-

tant (Parry et al., 2007). Vulnerability and impact

assessments, rather than mainly informing miti-

gation decisions, are now being called upon to

aid decision makers at sub-national and local

levels. With more recent focus on adaptation

decision support, adaptation discourse now sub-

sumes a discussion that in the past had focused

on climate impacts, with adaptation seen largely
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as an input to the assessment rather than a focus

of the research (Füessel and Klein, 2006).

CCIAV research has thus moved from impact

assessments focused on biophysical risks towards

the broader concepts of social vulnerability,

adaptive capacity and adaptation. The result of

this has been a burgeoning of multi-disciplinary

vulnerability and adaptation research in which

agreement or clarity regarding concepts is rarely

a given (e.g. Janssen and Ostrom, 2006; Hinkel

and Klein, 2007; O’Brien et al., 2007; Ionescu

et al., 2009).

3.2. Changing purposes in CCIAV

Previous conceptual work has identified this

problem of conceptual confusion, that is, that

‘. . . the word “vulnerability” means different

things to different researchers’ (O’Brien et al.,

2007). There are a number of reasons for this.

The terminology is complex, and some of the

many concepts overlap non-trivially in their

meanings (Gallopı́n, 2006). Further, the CCIAV

concepts have meanings in everyday language,

which are themselves very general. For vulner-

ability, which is also defined very generally in

the scientific discourse by the IPCC, this has

meant that instances of the concept applied in

one assessment may vary in meaning from the

instance applied in another, while both corre-

spond to the same general definition. Wolf et al.

(2008) argue that different instances of a

concept cannot be related to each other merely

from the theoretical definition given by a study.

Rather, knowledge of the methods applied in a

given study is needed to relate it more precisely

to other studies.

Several authors have argued that the presence

of different framings of concepts in the vulner-

ability literature is due to changing demands

of vulnerability assessment made by decision

makers (Burton et al., 2002; Füessel and Klein,

2006; Smit and Wandel, 2006). Where initially

climate research incorporating adaptation

focused on impact and vulnerability assessments

providing aggregated information on the costs of

climate change to decision makers on mitigation,

the focus has increasingly shifted to developing,

selecting and implementing adaptation options

(Burton et al., 2002). In the past the inclusion of

adaptation in impact models has often involved

crude representations of ‘clairvoyant’ or ‘dumb’

actors that bear very little resemblance to the

decision-making context of real-world adap-

tations. Füessel and Klein (2006) document a

‘conceptual evolution’ in CCIAV assessment

characterized by ‘increasingly policy-driven

rather than science-driven assessments . . . by

increasing inclusion of social scientists and

increasing inclusion of stakeholders in assess-

ment’. Assessments that focus on the social and

institutional contexts of decision making are

now of greater relevance to national and local

decision makers confronted with the problem of

adaptation.

A framework of vulnerability has been devel-

oped elsewhere using formal methods to

express concepts used in everyday language and

scientific discourse (see Wolf et al., 2008;

Ionescu et al., 2009). Two distinct assessment

approaches can be distinguished according to

the methods applied in the assessment. An assess-

ment that uses the ‘future-explicit’ approach

would model possible future evolutions of the

system under consideration, evaluate harm

for these different possibilities and assess vulner-

ability as an aggregation of these harm values.

This ‘future-explicit’ approach consists of

various steps such as producing scenarios and

applying models. The second approach –

‘present-based’ – assesses vulnerability via

measurements of the present situation of the

system (e.g. in the form of indicators). Thus,

future-explicit and present-based approaches

capture previous conceptual work in the CCIAV

literature (e.g. end-point/starting-point vulner-

ability (Kelly and Adger, 2000), outcome/contex-

tual vulnerability (O’Brien et al., 2007) and

biophysical/social vulnerability (Brooks, 2003)).

Each approach focuses on observing one

component of the social–ecological system: the

future-explicit approach focuses on the ecological

system, while the present-based approach focuses
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on the social system. This distinction is, however,

less pronounced than the difference in methods,

as it is merely a question of focus. In each

approach, the other component of the social–

ecological system, while it may be included in

the assessment only in a schematic way, cannot

be disregarded.

On one hand, a ‘future-explicit’ framing sees

vulnerability as the product of, in the IPCC

language, exposure and sensitivity to the future

impacts of climate changes in the biophysical

system. Assessments that employ this framing

may also include a social component, but this is

generally limited to either rudimentary decision-

rules or ex-post adjustments to be factored into

calculations motivated by mitigation decisions.

On the other hand, ‘present-based’ assessments

focus on adaptive capacity, capabilities, govern-

ance and institutional factors (which cover the

ground of social and economic resources) as

well as on other structural features that may

limit an individual’s or group’s ability to adapt

to environmental threats. A notion of the future

environment is implicitly included in such a

framing. However, the methods of knowledge

generation in this framing do not privilege

acting on this possible future environment; they

instead favour social, political and economic

actions which increase ‘generic’ capacity.

4. Adaptation and development: Conceptual
links and implications for decision making

This section argues that adaptation is also a

general concept that accommodates different

framings where ‘decision-analytic’ and

‘institutional-analytic’ framings of adaptations

are closely linked to the ‘future-explicit’ and

‘institutional-analytic’ framings of vulnerability.

4.1. Links between adaptation and
development

The IPCC Fourth Assessment Report states

clearly the two-way link between climate and

development when it reports that ‘sustainable

development can reduce vulnerability to climate

change, and climate change could impede

nations’ ability to achieve sustainable develop-

ment pathways’ (Parry et al., 2007). Links

between adaptation and development are most

important when thinking about the effect of

adaptive capacity on the implementation of

specific adaptation measures. The factors that

determine adaptive capacity (e.g. wealth, access

to technology, stable and effective institutions,

systems for disseminating information, equitable

distribution of power and well-functioning social

systems) can be seen as measures of development.

These factors also determine the effectiveness of a

specific adaptation. This raises a fundamental

question: in order to reduce climate impacts, is

it more effective to invest in adaptive capacity

or in a specific adaptation (Smith et al., 2003)?

For example, McGray et al. (2007) present a con-

tinuum of adaptation interventions where, at

one pole, interventions deal exclusively with pro-

jected climate impacts and, at the other, these

address the wider social context that constrains

or enables adaptation. The McGray et al. study

of 135 projects, policies or programmes found

that over 50% of adaptation was ‘serendipitous’,

reducing climate impacts while having different

objectives. The IPCC AR4 reports that most adap-

tation actions currently under way are not taken

for reasons of climate change alone (Parry et al.,

2007). Adaptation and development are thus

linked because development determines to some

degree a social entity’s capacity to adapt. As

with vulnerability, assessments use the concept

of adaptation in different ways. Although the

ways in which it is used may differ substantially

between cases, they are subsumed by general

theoretical definitions.

4.2. Uncertainty in social –ecological systems

In recent decades empirical research has

demonstrated the importance to adaptation of

non-climate conditions such as access to water,

health, literacy rates, infrastructure and gender
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empowerment. This means that a narrow focus

on projected climate impacts in developing

adaptation responses risks being inefficient,

ineffective or even maladaptive (e.g. Sen, 1981;

Bohle et al., 1994; Downing et al., 2001; Adger,

2003). By taking into account a wider range of

processes, CCIAV assessments have also had to

confront new types of uncertainty in the linked

social–ecological systems they analyse. This

article outlines uncertainties in future-explicit

and present-based approaches to CCIAV assess-

ment and argues that a broad view of adaptation,

involving multiple actors and institutions, has

brought about new approaches to uncertainty

and, with them, a new framing of adaptation.

In the future-explicit framing of CCIAV

assessment, the method of modelling possible

futures comes with various kinds of uncertainty.

Uncertainty that arises in the task of building

models may concern the model form, the

parameters or the chosen inputs. Different

parameters or inputs require different treatment.

For example, empirical quantities in a physical

model may be modelled probabilistically if rela-

tive frequencies can be observed from available

time-series. In this case, an array of statistical

methods is at hand and often the goal of the

analysis is to maximize expected utility over a

range of decisions considered. Dessai and Hulme

(2003) describe the different uncertainties

present in modelling future impacts of climate

change as either ‘epistemic’ or ‘stochastic’ uncer-

tainties. Epistemic uncertainties arise from lack

of information about certain biophysical pro-

cesses modelled, such as the rate of mixing in

the ocean or its uptake of heat. In such cases,

uncertainty is, in principle, reducible as more

information about the earth system becomes

available. Stochastic uncertainty arises from

non-linear effects in which small changes in the

initial conditions of a model produce widely

divergent outcomes, as is the case in weather pre-

diction in the medium to long term (Lorenz,

1963). This type of uncertainty is generally rep-

resented by probability distributions.

A second set of uncertainties relates to

complexity in linked social–ecological systems.

Several decades of ecological research have

identified non-linearities in linked systems

which produce deep irreducible uncertainties.

In ecology, the concepts of ‘resilience’ and

‘basin of attraction’ have been developed to

describe these systems (Holling, 1973). In the

social sciences, several decades of research on

collective action, especially on the management

of common-pool resources, have produced

similar results for social systems. Agrawal (2001)

lists the characteristics of actors and groups that

lead to successful collective action, while

Ostrom (2005) states that ‘most social–ecological

systems are too complex to predict action–

outcome linkages’. Giddens (1979) argues that

all human actions result in unintended conse-

quences because social systems include the

unique feature that actors are able to understand

the role they play in shaping and reshaping that

same system.

Finally, adaptation contains deep uncertainty

because, due to the differing interests, relevant

actors often will not define successful or optimal

adaptation in the same way. Adaptation, when

it occurs collectively, requires social choice.

Several authors have argued that ‘success’ in

adaptation can in general only be contingently

defined because the actors involved have

conflicting interests and goals, meaning that

adaptation will often create winners and losers.

The aim of research on collective action in

recent decades has been to create tools to solve

problems of cooperation, such as the prisoners’

dilemma. Despite the extensive literature that

has made progress towards ‘design principles’

for organizations to foster collective action

(Ostrom et al., 1999; Agrawal, 2001), uncertainty

remains a key feature of the outcomes of many

social interactions.

4.3. Alternate framings of adaptation:
Decision-analytic and institutional-analytic

The difficulty presented by these uncertainties

illustrates the limitations of the future-explicit

framing of vulnerability to support adaptation
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decisions. A decision-analytical framing of

adaptation is based on the methods

privileged by the future-explicit framing of vul-

nerability in what has been termed a linear

approach to adaptation policy (Hinkel et al.,

2009).

Owing to these irreducible uncertainties, new

paradigms of management and decision making

have emerged in environmental policy contexts.

An emerging literature on adaptive management

and adaptive governance reflects new approaches

to uncertainty in water and natural resource

management (e.g. Ostrom et al., 1999; Dietz

et al., 2003; Folke et al., 2005; Pahl-Wostl,

2007). The approach is promising for dealing

with complexity, where achieving optimal use

and control of resources is often unrealistic.

Several authors have argued that these limit-

ations motivated alternative approaches to

adaptation assessment not rooted in the tra-

ditional ‘decision-analytical’ framing (e.g.

Berkes, 2007; Pahl-Wostl, 2007; Hinkel et al.,

2009). Moreover, the literature increasingly

acknowledges institutional barriers to adap-

tation; that is, institutions can prevent the

implementation of options that are judged to be

effective, or hinder the conversion of adaptive

capacity into action (Parry et al., 2007). Indeed,

analysis of institutions and policy shows that

successful adaptation often depends on the

interplay between formal and informal insti-

tutions as well as processes operating at multiple

levels of decision making (e.g. Pelling and

High, 2005; Young, 2006; Berkes, 2007).

An institutional-analytic framing of adap-

tation incorporates the questions posed and

methods applied by adaptive management and

adaptive governance approaches. It is argued

here that this framing is linked to the present-

based framing of vulnerability, but goes further

by incorporating insights and approaches to

the uncertainty in adaptation decision making.

The institutional-analytical framing includes

methods that incorporate the present-based

entitlement approaches of poverty research, but

also includes consideration of institutional and

governance issues at multiple levels linked to

collective action. The role of situated knowledge,

also emphasized in alternative approaches to

water and natural resource management (e.g.

Pahl-Wostl, 2007), is evident in the institutional-

analytic framing owing to its more pluralistic

approach to knowledge.

We have argued that the term adaptation is

general enough to capture a wide range of

actions. Further, different framings of adaptation

(which prioritize different methods of assessment

and hence policy responses) are closely related to

different framings of vulnerability identified in

the international discourse. From the reading of

theoretical definitions alone, it is not feasible to

attempt to distinguish between those policy

interventions that constitute adaptation and

those directed at development. And perhaps

this is not a fruitful activity, regardless of the

interest such questions generate in regard to

funding for adaptation (Schipper, 2007).

Instead, pointing out the role of framings

emphasizes the way in which the process of

predefining and specifying adaptation, specifi-

cally through the use of particular assessment

methods, constrains the choice of policy inter-

vention. Understanding and identifying which

framings give rise to which sort of policy

intervention provides insight into the impor-

tance of policy discourse in shaping action at

the lower levels.

The next section examines the empirical

data from Lesotho. Evidence is sought for the

presence of the ‘decision-analytic’ and

‘institutional-analytic’ framings of adaptation

in the methods applied and questions addressed

by actors. For example, do the projects address

the projected future impacts of climate change,

or current economic, social and political pro-

blems that play a role in constructing vulner-

ability? Are methods of generating knowledge

for projects and policy decisions based on

climate and impact models or do they include

local-knowledge and participatory processes?

What are the rationales for making policy

decisions; is uncertainty – perhaps irreducible

uncertainty – taken on board in a fundamental

way?
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5. Case study: Adaptation in natural resource
management in Lesotho

This section investigates the role of framings

of vulnerability and adaptation in the inter-

national discourse in two policy processes in

Lesotho. First, wetlands conservation is examined

because wetlands play a role in both local liveli-

hoods and the national economy and are threa-

tened by climate change. Second, climate

adaptation policy has been initiated through the

National Adaptation Programme of Action

(NAPA) process. We compare the role of different

framings in the projects produced in the NAPA

process.

Lesotho is a small, land-locked country in

southern Africa covering 30,352 km2 containing

the sources of the Orange-Senqu River. Although

the region is characterized by relatively low rain-

fall, Lesotho has significantly more precipitation

than its neighbours, with annual precipitation

varying across districts from 450 to 1300 mm.

The country’s population is around 2 million.

An estimated 85% of the Basotho ethnic group

(which form around 99% of the population) live

in rural areas, where subsistence agricultural and

livestock farming make up a significant part of

their livelihoods (Lesotho Meteorological Ser-

vices, 2006). The Lesotho Highlands Water

Project, which came on stream in the 1990s and

continues to develop (construction of a third

dam will begin in the next year), has enabled

Lesotho to generate hydropower and sell its

water resources to South Africa. The resulting

revenue makes up a significant portion of

Lesotho’s GDP.

Lesotho’s highlands provide grazing land for

the vast majority of the country’s livestock

during the summer months. The highlands are

also home to ubiquitous wetlands, which

provide water and grazing land, resources for tra-

ditional medicine and cultural activities, and

supply water to the dam. However, the wetlands

have been damaged through overgrazing and

trampling (Government of Lesotho, 2005).

Lesotho’s wetlands are also threatened by the

impacts of climate change, which are likely to

bring longer droughts punctuated by rains of

increased intensity, leading to soil erosion (Gov-

ernment of Lesotho, 2007). Effective manage-

ment of wetlands resources in Lesotho entails

the maintenance of environmental services.

Grazing land is essentially common property in

Lesotho, although administration is formally

vested in the 19 Principal Chiefs.

5.1. Development donors and adaptation:
Wetlands management in Lesotho

A signatory to the Ramsar Convention, Lesotho

has been required to develop a National Wet-

lands Programme in order to raise awareness

and coordinate action on wetlands conservation

among Lesotho’s government departments,

private actors and resource users (Government

of Lesotho, 2005). The programme was devel-

oped within the Department of Water Affairs

(DWA), and its main objective is to sustainably

manage Lesotho’s mountain wetlands. There

have been several wetlands conservation pro-

jects launched under the programme, including

some funded through more traditional ODA

routes. The Millennium Challenge Corporation

(MCC) has funded a wetlands rehabilitation

project, while the Orange-Senqu River Commis-

sion (ORASECOM) has received funding

through the Global Environmental Facility

(GEF) and the French GEF for the ‘Sponges’ Wet-

lands project. Each of these projects focuses pri-

marily on ecosystem services provided by the

wetlands to the water sector in Lesotho, or the

Orange-Senqu River basin as a whole. Both

implementing organizations and donor agencies

play a role in assessing and reviewing project

proposals, defining problems, and selecting

methods of assessment and developing

policy and projects. Conserving wetlands in

Lesotho is clearly an adaptation in the face of

climate change projected to bring increasing

water scarcity and wetlands degradation

through soil erosion. The policies and projects

developed depend on which framings, and

related methods, the relevant actors associate
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themselves with. Three of the projects are sum-

marized below.

(1) ‘Sponges’1 Project, Orange-Senqu River
Commission
Questions addressed
In 2000 the four Orange-Senqu riparian

countries – Botswana, Lesotho, Namibia and

South Africa – established the ORASECOM. It

was set up to encourage information-sharing

among riparians on water issues and decision

making related to the Orange-Senqu River basin,

and is based on the principles of Integrated

Water Resource Management (IWRM) (Raadgever

et al., 2008). ORASECOM aims to produce an

IWRM plan for the entire Orange-Senqu River

basin by 2012 that also considers climate

change adaptation needs. This awareness served

as a background to the ORASECOM-initiated

assessment in 2008 of wetlands in Lesotho’s high-

lands. The study aimed to generate information

on the hydrological role of wetlands in water pro-

vision and the economic value of wetlands to

local communities and the national economy.

However, the study also explicitly recognized

the role that wetlands play in local livelihoods

and the connection between local range manage-

ment practices and wetlands degradation.

Methods
Hydrological modelling combined with eco-

nomic rationale based on the water storage

capacity of the wetlands is used to generate

knowledge about the wetlands and place value

on one component of the services that wetlands

provide. However, the study also includes

in-depth interviews with resource users and

local and traditional authorities. The final

calculation of the benefits of wetlands conserva-

tion also includes the services that wetlands

provide to local communities (see Section 5). A

key finding of the assessment, which emerged

from the interviews, is that ‘improved range man-

agement is the most important factor in sustain-

able wetlands management’ (ORASECOM,

2008). Moreover, the identification of issues

contributing to wetlands degradation (such as

overlapping responsibilities between govern-

ment ministries, uncertainty about the respective

roles of traditional authorities and local elected

councils in the administration and enforcement

of grazing permits, and fears about stock theft

leading to non-compliance with the rotational

grazing system) was due to the incorporation of

local knowledge through interviews and partici-

patory processes. This knowledge provides an

explanation for the decline in the storage

capacity of the wetlands (increased livestock

numbers).

Project goals and outcomes
The assessment concludes with a project proposal

on wetlands conservation in the Lesotho high-

lands. Its overall objective is: ‘Holistic protection

and conservation of the “Sponges” . . . for the sus-

tainable management of the wetlands benefiting

the population as well as the environment and

securing long-term availability and quality of

water’. This formulation includes both the motiv-

ation for wetlands conservation for their econ-

omic value in providing water to Lesotho’s

dams, and the perceived interests of the local

population. The project proposal recommends

as a principal sub-objective the development

of a range management plan based on the

‘improved livelihoods for the population in the

Khobelu catchment’.

Economic methods for valuation of the wet-

lands have been used as the major justification

for funding and implementing wetlands-related

projects. In the case of this project however, this

included economic methods based on the

inclusion of local knowledge and interests in

resource use. The study also recommends build-

ing capacity in local and district governance

structures, and clarifying jurisdictions between

different government ministries at the national

level. These recommendations aim at dealing

with conflicting interests and other institutional

barriers to collective action for the implemen-

tation of conservation practices. Technological
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measures are of lower priority. These are rec-

ommended to be used only in cases where

erosion is severe and should be implemented

using a participatory approach. These outcomes

represent the reproduction of an ‘institutional-

analytic’ framing present in the methods

applied in the assessment. The methods applied

are also consistent with the IWRM principles

upon which ORASECOM has been established.

This provides evidence for the view that the

‘institutional-analytic’ framing present in the

international discourse has been reproduced on

the local level by an actor operating at multiple

levels of governance.

(2) Wetlands Rehabilitation Project, DWA
Questions addressed
The Wetlands Unit in the DWA is managing

implementation of a wetlands rehabilitation

project that began in November 2008 funded

by the MCC. The DWA is responsible for Lesotho’s

hydrological data, including stewardship of

hydrological stations, and is also responsible for

GIS data on the extent of Lesotho’s wetlands; it

is staffed largely by hydrological engineers and

scientists. The proposal drafted for application

to MCC funding originated within the DWA,

based on a wetlands assessment conducted

by the department. The principal questions

addressed by the proposal are the physical

extent of wetlands, the observable decrease in

wetland storage capacity and the economic

benefits through the sale of water from conser-

ving wetlands in Lesotho’s highlands. The

assessment notes that changes in rainfall inten-

sity can contribute to wetlands degradation;

other causes of wetlands loss are given little

attention. The focus of the proposal is nearly

exclusively on the biophysical system, and

uses of the wetlands by local populations,

including the impacts of these uses, are not

addressed. Project proposals have been based on

assessments that attribute value to the wetlands

in terms of the wetlands’ contribution to water

that is sold to South Africa through the dam

transfer.

Methods applied
GIS mapping has mapped the extent of Lesotho’s

wetland cover. Hydrological data and models

have been used to extrapolate trends in wetlands

storage capacity, although due to a paucity of data

these calculations have only provided qualified,

uncertain data (Government of Lesotho, 2008).

Wetlands are valued mainly for their ability to

provide water to the dams. Hydrological data

and modelling combined with economic

methods were applied in the project grant propo-

sals in order to estimate the value of wetlands to

Lesotho’s national economy. The valuation

methods focused on the water storage capacity

of the wetlands, with the assumption made that

wetlands were responsible for all dry-season

water present in the dam, and did not include ser-

vices provided to local populations. The project

proposal, an application through the Millennium

Challenge Account, applies a cost–benefit

analysis weighing the project budget against the

calculated benefits from conserved wetlands.

The CBA applied in the project proposal focuses

further attention on the value of ecosystem ser-

vices for the national economy to the exclusion

of other services provided by the wetlands to

local resource users (Government of Lesotho,

2008). MCC consultants were largely positive

towards the proposal, but recommended that a

component on common-property management

be included. This had not been acted on in the

first year of the project. By focusing the assessment

mainly on the biophysical system, the proposal

also gives more attention to biophysical causes of

wetlands loss.

Project objectives
By projecting the potential value of the wetlands

to the national economy, the wetlands rehabilita-

tion project emphasizes the biophysical system

and, as a result, technological solutions (such as

building gambions). A social and governance

component was later added on the recommen-

dation of consultants hired by the MCC.

However, it remains unclear how local partici-

pation would be incorporated into project
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activities. Using technological measures to

reduce wetlands degradation addresses the

climate drivers of wetlands loss, but neglects gov-

ernance issues which shape land-use patterns.

These issues include a lack of demarcation

between the traditional authorities and new

elected bodies (established in the decentraliza-

tion process begun in 1997), which has left

many grazing areas in a state of open access. The

MCC project does include a small component

that aims to raise awareness on wetlands manage-

ment; however, it prioritizes biophysical factors

rather than the social, economic and political

factors. The methods applied in project assess-

ment are for the most part model-based, with

little input for situated or local knowledge. This

is consistent with the engineering culture of the

DWA observed in interviews and the MCC’s

focus on funding infrastructure projects in

the water sector in Lesotho. The methods

applied imply a ‘decision-analytic’ framing,

which leaves less room for participatory

processes in project development and, on first

evidence, also in implementation.

(3) National Adaptation Programme of Action
Lesotho, as a least developed country, has sub-

mitted and received funding for the development

of its first National Communication and the

NAPA (Lesotho Meteorological Services, 2006).

These are mandated under the United Nations

Framework Convention on Climate Change

(UNFCCC) for countries participating in the

Least Developed Countries Fund (LDCF). The

NAPA-based projects often run in parallel to the

policy processes initiated through other channels

described above.

Questions addressed
The NAPA process aims to identify urgent

adaptation needs. The NAPA is developed on a

participatory basis, involving a range of stake-

holders from government ministries and local

communities, using multi-criteria methods to

rank projects based on stakeholder preferences.

Urgent adaptation actions can be defined on the

basis of future impacts or current needs

(UNFCCC, 2009). While the guidelines address

current climate variability, they privilege a

pro-poor perspective that prioritizes current

needs over longer-term adaptations. The

methods by which these questions are addressed

most often start from a scenarios and model-

based perspective.

Methods
NAPA formulation begins by downscaling results

from global climate models and identifying

impacts with the use of sectors models. In

Lesotho, a National Climate Change Committee

was set up, which included experts from the rel-

evant government ministries. Together with the

downscaled model outputs and impacts, experts

identified adaptation options related to a given

sector or impact. Community consultations are

also stipulated through the NAPA guidelines,

and were convened through the District Adminis-

trators. The consultations included NGOs and

representatives of community-based organiz-

ations, although the level of awareness and

understanding of climate change was a barrier

to participation. Important criteria used to rank

adaptation options included ‘poverty reduction’,

‘impact on vulnerable groups’, ‘employment cre-

ation’ and ‘synergies with MEAs’. These criteria

give an indication of the changing nature of adap-

tation policy, showing a greater awareness of

‘present-based’, contextual factors for generating

vulnerability.

The decision to fund a given project often rests

with the UNDP in Lesotho, which acts as the

implementing agency for GEF funds from the

LDCF. Guidelines for GEF funding stipulate that

for a project to receive funding it must demon-

strate that it addresses future climate risks. This

often takes precedence over the input of local

level stakeholder knowledge on ‘urgent and

pressing adaptation needs’, because the assess-

ment process begins from the downscaling of

GCM models which focus on biophysical

impacts.
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Project objectives
Of the eight actions identified and ranked, four

of the top five explicitly address climate risks

brought by future climate change, namely

decreased annual precipitation and increased

intensity of storms. Projects aimed at protecting

flood-prone land at risk of erosion, wetlands con-

servation, improving crop irrigation and improv-

ing the famine early-warning system were

motivated by the projection of climate impact

models in Lesotho. These projects mainly rely

on infrastructural solutions to problems pro-

jected to become important in the medium to

long term. Three other projects address environ-

mental risks through either institutional inno-

vations or improved access to resources.

Lesotho Meteorological Services coordinates

project development, together with the relevant

government agency. This means that, on the

one hand, the project proposal is developed by

actors not directly involved with the UNFCCC.

On the other hand, project development is con-

strained by funding requirements of the GEF to

address climate risks: risks that are constructed

via the methods associated with the ‘decision-

analytic’ framing. These requirements exert

pressure in project development and are evidence

for the reproduction of the ‘decision-analytic’

framing in climate discourse, related to the

lengthy discussion on differentiating between

climate variability and change. However, the

existence of projects that prioritize current risks

and take governance issues into account explicitly

is consistent with the participatory methods that

are also included within the NAPA process.

These projects demonstrate different framings

of adaptation in the NAPA process itself. The

process is initiated through applying global

climate models. Most of the measures based on

these projections are technical and do not make

explicit provision for dealing with institutional

issues or uncertainties in social–ecological

systems. Barriers to implementation of measures

are noted in the NAPA. However, the projects

pay little heed to institutional factors and the

winners and losers created by adaptation

actions. Through interviews, we have found

evidence that the ‘decision-analytical’ framing,

characterized by impact modelling, is reproduced

as a result of the perceived requirements of pro-

jects to address climate risks by donors associated

with the NAPA process. However, the NAPA

guidelines are participatory, involving multiple

levels of government decision makers and civil

society, which is evidence of the impact of the

broader ‘institutional-analytic’ framing that has

emerged from more recent research. On balance,

there is evidence of a shift in the framing of

adaptation as a result of the changing purposes

of adaptation assessment. This is reflected in the

criteria upon which adaptation options are priori-

tized within the NAPA process. Still, the ‘decision-

analytic’ framing (historically more important in

climate change vulnerability research) exerts

influence through the methods applied. Aware-

ness-raising of climate change remains a barrier

to fully functioning participatory processes in

Lesotho, and as a result model-based knowledge

and expert opinion tend to be favoured.

6. Conclusion: Linking discourses –
implications for adaptive management
and future research

Investigating Lesotho’s NAPA and two projects

developed through its National Wetlands Pro-

gramme provides evidence for the existence

of two framings of adaptation among policy-

makers and development practitioners. The

‘decision-analytic’ and ‘institutional-analytic’

framings of adaptation identified in the inter-

national discourse on climate adaptation were

found to exert an influence on policy develop-

ment in Lesotho at the national and local level.

The assessments that underpin project develop-

ment reproduced framings of adaptation by

adopting differing focuses for questions,

methods and rationales for responses.

The National Wetlands Programme, the NAPA

and ORASECOM are the product of international

agreements which in different ways frame the

general concept of adaptation. The ‘decision-

analytic’ framing of adaptation (present in the
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NAPA process in Lesotho largely through the

funding requirements of the GEF) leads to a

greater focus in projects on technological

measures to reduce projected impacts of climate

change. These include drought-resistant crops,

building irrigation infrastructure and gambions

for soil retention, and improving drought early-

warning systems. Less attention was given to the

development conditions and governance issues

that limit the capacity to adapt to environmental

risks, and still less to the social and institutional

context that determines actors’ potential for

cooperation and learning. However, this is not

exclusively the case, as some of the less urgent

project proposals emphasize measures that

reduce vulnerability by diversifying livelihoods

and to some degree do address governance issues.

The ‘institutional-analytic’ framing of adap-

tation has been driven by the influence of disci-

plines outside climate impact assessment. In

particular, new approaches have had an influ-

ence, such as adaptive management and the

related IWRM concept (dealing with uncertain-

ties in social–ecological systems). This is reflected

in the projects developed by actors with ties to

this framing at the international level, as in the

case of ORASECOM. Such projects emphasize

reducing vulnerability to current environmental

risks. They also focus on the social and insti-

tutional context by applying participatory

methods of decision making at multiple levels

of governance. This was again the case for the

ORASECOM ‘Sponges’ Project and for certain

NAPA projects focusing on current risks. In this

framing, technological solutions are employed,

but it also gives weight to investigating the

winners and losers within communities, which

is closely tied to the successful implementation

of projects. It can be concluded that the

‘institutional-analytic’ framing of adaptation,

which is linked to the ‘present-based’ framing of

vulnerability, leads to project outcomes that are

more appropriate for dealing with the uncertain-

ties in social–ecological systems that confront

decision makers. On the other hand, local-level

projects of the kind developed in Lesotho are

limited when based on a ‘decision-analytic’

framing of adaptation. This is because govern-

ance issues are a greater barrier to adaptation

than gaps in knowledge about possible futures.

This article argues that in addition to changing

purposes in CCIAV assessment, new uncertainties

presented by the systems assessed have led to dif-

fering framings of adaptation. Furthermore, these

framings are reproduced in projects by applying

the methods associated with a framing in the

international discourse. Our investigations have

shown that the transmission of framings from

the international to local level occurs through

the actors involved; ORASECOM founded on

IWRM was found to be conducive to an

‘institutional-analytic’ framing of adaptation at

the local level, while the NAPA process showed

evidence of two framings present in the inter-

national discourse. Linkages to actors at the inter-

national level through funding mechanisms or

organizations present at multiple levels are impor-

tant factors in reproducing a framing. However,

these conclusions are tentative. This aspect of the

interaction between knowledge generation and

policy is a valuable direction of further research

(see e.g. Keeley and Scoones, 2000).

With respect to funding for adaptation, this

research does not seek to determine what the

‘correct’ framing of adaptation is, or to establish

criteria to differentiate adaptation from more

standard development practice. Rather, this

article makes the point that, given the

ambiguous nature of theoretical definitions of

vulnerability and adaptation, framings (i.e.

questions, methods and rationales), which are

determined in part historically, play an important

role in determining what kind of interventions

are put forward as adaptations. It is not claimed

here that a particular frame is ‘optimal’. Nor are

the questions answered of whether, or what

kind of, adaptation should receive additional

funding. Instead, it is demonstrated empirically

that fixing answers to those questions determines

adaptations at national and local levels. This

article also shows how such framing can be

limiting in a development context, where insti-

tutional and governance issues are key to success-

ful adaptation. These findings emphasize the
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importance of matching methods applied in

adaptation and vulnerability assessment to the

context in which projects are implemented.

This is especially the case for adaptation in the

least developed country context, where current

environmental risks and governance issues can

take on far more pressing importance than plan-

ning for adaptation in the medium to long term.
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Note

1. The mires of Lesotho are referred to as sponges

because of their function of absorbency.
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Flood disaster risk management and humanitarian
interventions in the Zambezi River Basin: Implications
for adaptation to climate change
CHINWE IFEJIKA SPERANZA*

German Development Institute (DIE), Tulpenfeld 6, 53113, Bonn, Germany

This review article examines the challenges that flood disasters in the Zambezi basin pose to development, disaster risk reduction
(DRR) and humanitarian interventions. It analyses how interventions address these challenges to identify how to reduce
vulnerability to floods. Data are examined from disaster database entries from the Centre for Research on the Epidemiology of
Disasters, Emergency Database, and scientific articles and other literature. Results show that development interventions and
DRR are not keeping pace with the vulnerability of the population affected by flood events, as humanitarian interventions seem to
dominate. The article highlights the significant role played by international humanitarian agencies, the challenges posed by
inadequate preparedness and weak collaboration, the exclusion of the vulnerable from active participation, and the frequent
declaration of states of emergency. If these challenges are not addressed, climate change will exacerbate humanitarian crises
and competition for humanitarian aid resources. Changes in social factors that do not require finance can improve flood disaster
risk management. Accessing funding for adaptation for use in DRR can further alleviate the severity of flood impacts, but
development interventions remain crucial for addressing the underlying causes of vulnerability.

Keywords: adaptation; climate change; disaster risk management; disaster risk reduction; flood; vulnerability; Zambezi basin

1. Introduction

This article examines the challenges that flood

disasters in the Zambezi basin pose to disaster

risk management (DRM). It establishes how inter-

ventions address these challenges to identify how

to reduce vulnerability to floods and improve

DRM. Data examined are from the Centre for

Research on the Epidemiology of Disasters

(CRED) Emergency Database (EM-DAT) (CRED

EM-DAT, 2009), and peer-reviewed articles and

other literature.

A disaster is a serious disruption of the func-

tioning of a community or a society, which puts

human security at risk and involves widespread

impacts that exceed the ability of the affected

population to cope using its own resources

(UNISDR, 2009, p. 5). Globally, climate-related

hazards caused over 70% of disasters trig-

gered by natural hazards between 1974 and

2007 (Hoyois and Guha-Sapir, 2004; UNISDR,

2008). Floods caused almost half of these

disasters.

In Southern Africa, rainfall anomalies and

heavy rainfall events have increased significantly

(Usman and Reason, 2004; Tadross et al., 2005a;

New et al., 2006). However, rainfall in the

region tends to decrease in October to December,

but increase in January to March (Tadross et al.,

2005b). With climate change, the region is likely

to experience potential increases in rainfall over

a shorter period (January to March). However,

the frequency and spatial distribution of heavy

rainfall remain uncertain.

Climate change will affect disaster risk in two

ways (UNISDR, 2008, p. 5): Firstly, the likely
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increase in climatic hazards will increase the

number or scale of weather-related disasters.

Secondly, climate change exacerbates currently

precarious livelihood conditions, thereby

increasing the vulnerability of communities

to natural hazards. In recognition of the impor-

tance of disaster risk reduction (DRR) for

adaptation and development, the Hyogo Frame-

work for Action (HFA) (UNISDR, 2005) and the

United Nations Framework Convention on

Climate Change (UNFCCC) aim to reduce

risks and increase the resilience of communities

to hazards (UNFCCC Article 4.8; United

Nations, 1992). Thus, some climate-related DRR

activities are a critical part of adaptation to

climate change as they also aim at reducing

vulnerability and increasing resilience. However,

disaster impacts are increasing in Africa rather

than decreasing (Hoyois and Guha-Sapir, 2004).

2. Recurrent flood disasters in the
Zambezi River Basin

2.1. The Zambezi River Basin

The Zambezi basin (Figure 1) lies between latitudes

78 and 218 South and longitudes 178 and 378 East.

It is the fourth largest river basin in Africa, after

the Nile, Congo and Niger. The river basin

(approximately 1,420,000 km2) spans eight

countries: Angola, Botswana, Malawi, Mozambi-

que, Namibia, Tanzania, Zambia and Zimbabwe.

The river rises in north-western Zambia, flows

through Angola, serves as an international

boundary and ends with a wide delta in Mozambi-

que. Besides various smaller lakes and two large

man made lakes, Lake Kariba on the border

between Zambia and Zimbabwe and Lake

Cahora Bassa in Mozambique lie within the

basin. The major tributaries are the Chobe River,

the Shire River (that drains the freshwater Lake

Malawi/Lake Nyasa), the Kafue River and the

Luangwa River.

The El Niño/Southern Oscillation, the Inter-

Tropical Convergence Zone (ITCZ) and the

Indian Ocean tropical cyclones are major climatic

factors influencing rainfall in the basin (Faucher-

eau et al., 2003). Rainfall in most of the basin is

unimodal. Rains occur from November to

March/April. The mean annual rainfall in the

north of the basin is above 1000 mm, but

decreases in the south to about 750 mm. Annual

rainfall amounts and intra-seasonal distribution

vary widely from year to year, with recurrent

droughts and floods. The main Zambezi River is

perennial, reaching peak flows around May and

lowest flows in October.

In order to understand the context within

which floods trigger disasters in the basin, it is

necessary to understand its socio-economic

conditions. These are described below.

Socio-cultural and socio-economic profiles
The legacies of colonial rule in the basin still

shape water and land management. Colonial

policies dislocated many indigenous African

populations to marginal lands (Swatuk, 2002).

Despite the sidelining of traditional institutions

by state actors (e.g. the Barotse traditional

authority), traditional institutions continue to

influence rural life. However, the disparities in

access to land and resources are a major source

of tension.

The population in the basin is estimated to be

38.4 million. However, the high prevalence of

HIV/AIDS is shrinking the labour force, especially

in Botswana. Angola, Botswana and Namibia

have a substantial gross domestic product (GDP)

compared with other nations in the basin, reflect-

ing the dominance of their non-agricultural and

export-oriented sectors. In the rest of the region,

agriculture contributes around 20–43% of GDP

(UNDP, 2007). About 80% of the population

depend on rain-fed agriculture.

Poverty, dependency and inequality are high.

At least 50% of the population is living below

US$2 per day. The Human Poverty Index

(HPI_1) reflects the deprivation of a significant

proportion of the population. Aid dependency

is high in many countries of the basin. Official

Development Assistance (ODA) in 2005 consti-

tuted more than 10% of the GDP in Tanzania,

Zambia, Malawi, Zimbabwe and Mozambique
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(UNDP, 2007). The Gini coefficient, a measure of

income inequality, is high in Namibia and Bots-

wana, and lower for the other basin countries.

This indicates that only a small proportion of

the population in the two countries accounts

for the national wealth.

Commercial and subsistence agriculture

(including livestock production), and wildlife

management are the region’s major land uses.

Fisheries are a major livelihood source. Food

self-sufficiency remains a serious challenge to

most basin countries, partly due to low agricul-

tural production, droughts and flood impacts

(Tschirley et al., 2004). While water use in the

basin is currently low (20%), the actual demand

is projected to be much higher and there are pro-

posals for inter/intra-basin water transfers, for

example to South Africa (Hoekstra, 2003).

Although only 10% of the potential is devel-

oped, hydropower production is a key sector.

Development of water resources in the basin has

consisted mainly of national single-purpose pro-

jects that rarely considered other users, countries

or environmental impacts. Benefits from the

basin’s dams are unevenly distributed. Urban

populations benefit through electricity supply

while river regulation ensures a steady water

supply for commercial farmers. The reservoirs dis-

rupted the historical flooding regime and contrib-

uted to the failure of flood recession agriculture,

FIGURE 1 The Zambezi basin and its major tributaries
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adversely affecting subsistence agriculture (Beil-

fuss and dos Santos, 2001).

Institutional arrangements and key
institutional actors
Institutional arrangements and policy frame-

works exist at international and national levels.

The basin countries are signatories to various

international environmental and climate agree-

ments. The Southern Africa Development Com-

munity (SADC) protocol on shared watercourse

systems promotes flood and drought mitigation

measures (SADC, 2000). However, national

legislations sometimes overlap and conflict. The

World Conference on Disaster Reduction

(United Nations, 2005, p. 11ff.) adopted five

priorities for the HFA: ‘(1) Ensure that disaster

risk reduction is a national and a local priority

with a strong institutional basis for implemen-

tation. (2) Identify, assess and monitor disaster

risks and enhance early warning. (3) Use knowl-

edge, innovation and education to build a

culture of safety and resilience at all levels. (4)

Reduce the underlying risk factors. (5) Strengthen

disaster preparedness for effective response at

all levels.’ The national progress reports on the

implementation of the HFA highlight that

where institutional commitment has been

achieved, substantial limitations remain due to

inadequate financial resources and operational

capacities to implement DRR measures, thereby

affecting the efficiency of measures (Government

of Angola, 2009; Republic of Malawi, 2009;

Republic of Zambia, 2009; United Republic of

Tanzania, 2009). Zambia and Tanzania have a

national disaster policy while other basin

countries are at different stages of developing

one. Only Botswana, Tanzania and Zambia have

officially declared a National Platform for DRR.

Malawi, Mozambique, Tanzania and Zambia

have also developed their respective National

Adaptation Programme of Action (NAPA) (Repub-

lic of Malawi, 2006; Government of Mozambique,

2007; Republic of Zambia, 2007; United Republic

of Tanzania, 2007).

The major international organizations

involved in the basin are the various United

Nation agencies. The International Committee

of the Red Cross (ICRC) and the International

Federation of Red Cross and Red Crescent

societies (IFRC) through the National Red Cross

Societies (NRCS) are also active. While the NRCS

may lack adequate resources to address disasters,

the support that comes from the IFRC networks

ensures that disasters are better addressed

than would be the case without external help.

Besides the state and non-governmental

organizations (NGOs), traditional authority

such as the Barotse Royal Establishment, though

waning, continues to influence local people’s

access to and use of resources. The lack of trust

between the state and traditional authorities

has been a factor limiting development in some

parts of the basin, but relations have been

improving in recent years (Flint, 2008).

2.2. Recurrent floods in the Zambezi River
Basin: The scope of the problem

In order to address flood disasters efficiently, the

sources, types and impacts of floods must be

known. There are two causes of floods: (a)

natural/climatic causes (e.g. heavy rains or

cyclones) and (b) man made causes (e.g. dam

operations) that have disrupted natural flow

patterns (UNEP, 2006, 2007) and made the magni-

tude, timing, duration and frequency of hydrolo-

gical conditions (flow patterns and flooding

events) more unpredictable (Beilfuss and dos

Santos, 2001).

Three types of floods affect the Zambezi basin:

first, the seasonal flood that occurs in most years

at the peak of the rainfall season in January or Feb-

ruary; second, cyclone-induced floods, which

have become more frequent (Madamombe,

2004); and third, dam releases, especially in areas

downstream of the Kariba and the Cahora Basa

dams, usually between December and February

(Government of Mozambique, 2007).

Floods cause various impacts (see Table 1). The

number of affected people often exceeds 100,000,

as in 2001, 2004, 2007 and 2008/2009 (CRED

EM-DAT, 2009; UN-OCHA, 2009).
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The identified dimensions of flood disasters are

as follows:

Flood characteristics: Floods may be of slow or fast

onset, leaving less or more time for the affected

populations to react.

Cumulative impacts: Recurrent floods create

cumulative impacts that worsen the vulner-

ability of affected populations to future flood

impacts. Floods also often succeed droughts

and vice versa.

Intensifying food insecurity: Many of the affected

areas are the ‘bread baskets’ of their regions.

Depending on the cumulativeness of flood

events, people lose the crops not only of one

season but also of the following season.

Threat of waterborne diseases: The threat of water-

borne diseases such as cholera necessitates that

humanitarian organizations focus on improving

health and sanitary conditions in affected areas.

Persistent attitudes and behaviour: The affected

population tends to return to the flood-prone

areas after floods because the soil in flood-

prone areas is fertile, despite government rec-

ommendations to move upland.

Disrupted mobility and communication: Floods tend

to cut off communication with affected rural

areas. It is then difficult to distribute relief

supplies, necessitating the use of helicopters

and the military.

3. Flood DRM in a changing climate: Policy
responses and challenges

Disasters result from interactions between hazard

impacts and vulnerability. Therefore, reducing

vulnerability requires reducing exposure to

hazards and increasing the capacity to cope with

and recover from hazard impacts. Considering

that development interventions aim at increasing

human well-being and, by extension, human

capacities to cope with and adapt to changes,

development therefore underpins DRM. DRM

encompasses pre-impact DRR comprising preven-

tion, preparedness and mitigation,1 as well as

post-impact crisis management comprising

response and recovery activities.

Development thus affects capacities to avoid,

cope with or adapt to climate-related hazards.

In turn, it is affected by disasters which can

reverse the level of development achieved,

causing damage and mortality (Schipper and

Pelling, 2006). Thus, DRR is inherently a part of

development because development actions,

among others, also aim to secure the level of

development achieved and to ensure early steps

to avoid disasters. Accordingly, development

that does not (aim to) reduce disaster risk is

not sustainable. Considering also that not all

hazards develop into disasters, humanitarian

intervention can highlight the inadequacy of

development interventions. If development

interventions were more effective, fewer flood

events would develop into disasters. Hence,

disaster losses are a measure of how effectively

TABLE 1 Summary of flood impacts in the Zambezi basin

Economic impacts

Destroyed crops, food reserves and increased food insecurity

Damaged housing and infrastructure (e.g. roads, bridges)

Livestock deaths

Increased unemployment

Reduced hydropower generation

General economic downturn leading to decreased GDPs

Ecological impacts

Silting and sedimentation of rivers

Water pollution/contaminated drinking water

Health impacts

Human mortality

Outbreaks of malaria, diarrhoeal diseases and cholera

Social impacts

Internal displacements

Attacks on humans and livestock by crocodiles and

hippopotamuses

Disrupted social services (e.g. health, education and

communication)

Political impacts

Conflict over international (river) boundaries

Sources: IPCC, 2001; Republic of Malawi, 2006; Republic of Zambia,
2007; IFRC, 2009a, b; UN-OCHA, 2009.
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governments protect their populations. Vulner-

ability is thus a major factor determining

whether a hazard evolves into a disaster.

Accordingly, DRR and humanitarian respon-

ses must be crafted in the context of sustain-

able development. Section 3.1 explores DRR

activities and humanitarian interventions as

well as the challenges facing them. (For reasons

of scope, only those activities that relate to the

immediate circumstances of a flood event are

described.) Section 3.2 explores ways of improv-

ing DRM.

3.1. DRR and challenges

As previously defined, DRR refers to the

prevention, preparedness and responses before a

hazard progresses into a disaster. While the

distinction may be difficult in certain aspects as

interventions are interlinked, such a distinction

helps to focus analysis on the underlying and

proximate factors that shape responses.

Basin-wide coordination
Owing to flooding patterns and size of the basin,

flooding in the basin is not a task that any country

alone can manage effectively, especially where

heavy rains in one country influence flooding in

the territory of a neighbour (IPCC, 2001). While

national-level coordination seems to be improv-

ing in all affected countries, coordination

between basin countries is still limited. In this

respect, the SADC Zambezi Watercourse Commis-

sion (ZAMCOM) seems to be promising for trans-

boundary flood management (SADC, 2004a).

However, coordination in flood issues is not men-

tioned explicitly as one of ZAMCOM’s functions,

although the commission is to ‘collect, evaluate

and disseminate all data and information on

the Zambezi Watercourse as may be necessary

for the implementation’ of the ZAMCOM Agree-

ment (SADC, 2004a). In the SADC Declaration

on Agriculture and Food Security (SADC,

2004b), the region aims to develop programmes

to improve flood and drought mitigation, to

develop water harvesting technologies, flood

control and strategic water storage infrastruc-

tures, and to develop water management and

irrigation plans. However, it is not yet established

how SADC/ZAMCOM will improve flood

preparedness and flood response mechanisms to

reduce humanitarian crises.

National-level coordination
National governments, through relevant

departments and humanitarian agencies (donor

countries), are the key institutional players in

flood DRM. The basin countries have National

Disaster Management Departments (NDMDs) or

departments that coordinate disaster responses.

These departments have made some progress in

the five priority areas of the HFA described

above (see Government of Zimbabwe, 2007;

Government of Angola, 2009; Government of

Mozambique, 2009; Republic of Malawi, 2009;

Republic of Zambia, 2009; United Republic of

Tanzania, 2009). They cooperate with depart-

ments that deal with relevant areas (meteorology,

water/hydrology, health, agriculture, education

and the military) as well as dam management

bodies. These NDMDs also coordinate emergency

interventions with humanitarian organizations.

However, the large number of governmental

and non-governmental organizations involved

is a challenge to the effective coordination of

relief interventions (see Banda and Ng’ambi,

2007).

Water resources development and
management
Most dams in the basin were constructed to gen-

erate hydropower and improve water security,

since a large part of the basin is semi-arid.

Hence, the dams can serve to reduce runoff

discharge only if storage space is available.

However, storage limitations also limit the

ability of the dams to control floods. Considering

also the aim of water security and uncertainties

in the occurrence and magnitude of extreme

events, it is difficult for water managers to

release water in anticipation of floods because

they lack confidence in the accuracy of forecasts

(Madamombe, 2004). While floods can disrupt
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hydropower generation by causing dam failure,

the danger for most of the basin is to manage

the impounded water well enough so as not to

reduce power generation. However, the conse-

quences of dam construction, particularly the

way in which people were displaced without

adequate preparation or consideration of their

livelihoods (Davies et al., 2000), hint at a persist-

ent low level of local stakeholder participation in

basin management.

Early warning systems and forecasts
An early warning system (EWS) comprises a set of

capacities needed to generate and disseminate

timely and meaningful hazard warning infor-

mation to enable individuals, communities and

organizations to prepare and act appropriately,

and in sufficient time to reduce harm or loss

(UNISDR, 2009, p. 11). EWS information provides

actors with a decision framework to help choose

DRR measures. Each basin country has meteoro-

logical departments and government offices

responsible for hydrological management.

However, weather stations in most basin

countries are non-functional due to non-repair

of gauging stations and insufficient financial

and human resources (Madamombe, 2004).

These insufficiencies limit the amount of data

available, leading to short lead time and

inaccuracy of forecasts (see Banda and Ng’ambi,

2007). If forecasted conditions do not occur, the

consequent loss of confidence in forecasts can

lead to avoidable human deaths (Madamombe,

2004). Yet, meteorological forecasts are crucial

in DRM. In 2007 in Mozambique, the national

EWS played a vital role in reducing the impact

of floods and cyclones. It contributed to one of

the most important achievements of the prepa-

redness and response operation: ‘the relatively

low impact on human life, compared to the

devastating floods in 2000 and 2001 which

killed 700 people’ (IFRC, 2009b, p. 12). The

enhanced collaboration between the National

Institute of Meteorology and the National Disas-

ter Management Institute during the Mozambi-

can flood of 2000 also reduced subsequent

damage (Euroconsult Mott MacDonald, 2008).

Thus, good practice in DRM that is worth emulat-

ing exists across the basin.

Partnerships with local media and communication
Media are used to disseminate information on

impending floods (Madamombe, 2004). However,

it seems that governments contact the media

only in emergencies, although communicating

forecasts needs a longer-term developmental

focus. It is important to package and target

climate information. How forecasts are com-

municated shapes societal expectations, as forecasts

are only effective if people respond appropriately

to the warning. For example, despite the Ministry

of Agriculture and Cooperatives using information

provided in the EWS of the Zambia Meteorological

Department (ZMD) to guide crop planning, the

Republic of Zambia (2007) reports that the infor-

mation is not adequately packaged and distributed

to those farmers that would be the most affected by

crop failure. A communication gap exists between

the ZMD and district authorities. Forecast infor-

mation stays at higher levels, and does not reach

the grassroots where it is needed. In addition,

knowledge and communication gaps exist from

the bottom to the top, as decision makers often

do not consider local coping strategies (see Flint,

2008).

Disaster preparedness and contingency plans
Contingency plans support prompt and effective

emergency management, and this seems to

have been partly achieved in humanitarian

interventions in Mozambique (IFRC, 2009b).

However, finance for contingency planning is

inadequate. Government resources often run

out early in emergencies, which causes politicians

to clamour for an emergency to be officially

declared to allow more funds to be released.

Pre-positioning stocks
In order to reduce the time it takes for emergency

goods to arrive in affected areas, government and

humanitarian organizations pre-position emer-

gency stocks at various strategic locations (IFRC,

2009b). This enables faster, more cost-effective

and focused relief delivery. However, resources are
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often inadequate, leading humanitarian agen-

cies to appeal for more funds. Thus, a lack of

funds limits the extent to which humanitarian

agencies support governments in addressing the

adverse impacts on the population. Hence later

floods can hit an already vulnerable population

that has hardly recovered from previous flood

impacts, and so continuously needs external

assistance.

Disaster protection, disaster-resistant housing
Floods destroy housing and infrastructure partly

because construction designs do not account for

flooding. Because floods vary in magnitude, not

all floods will damage all housing and infrastruc-

ture, and particular flood occurrences are not as

severe in all flood-affected areas. However,

flood-resistant structures can reduce some flood

impacts. Flood- and cyclone-resistant housing is

even more important in light of reports that

many of the affected local populations are

unwilling to relocate to higher ground, despite

government efforts to provide such housing.

Accordingly, the Red Cross Society of Mozambi-

que ‘initiated a programme to improve the

quality of housing construction, so that newly

built houses are better able to withstand the

effects of natural disasters’ (IFRC, 2009b, p. 7).

However, promoting and constructing models

of flood-resistant housing would not usually

be considered a humanitarian intervention.

Although well meant, the involvement of the

Mozambican Red Cross in this field highlights

the fuzziness in the division of roles and responsi-

bilities between government and humanitarian

agencies, and between development and huma-

nitarian interventions.

Community-based DRM
Good practice is also emerging on community-

based disaster risk management (CBDRM). The

IFRC (2009a) reports that communities targeted

through its preparedness programme were better

able to protect themselves and their properties

against floods and cyclones. Since progress is

not equal for all countries of the region, such

good practices need to be evaluated and scaled

up to the whole basin. While the Mozambican

Red Cross already established community-level

disaster committees, the Namibian Red Cross

was only just recognizing the need for such

committees after the Caprivi floods of 2007

(IFRC, 2008). However, the effectiveness of

CBDRM is intricately linked to solving difficult

development problems such as inadequate

resources and political interferences (Manyena,

2006) and addressing the low active participation

of rural communities.

3.2. Humanitarian responses and challenges

Where DRR fails to forestall a disaster, humanitar-

ian intervention increases in order to reduce

losses and assist victims. Donors and inter-

national humanitarian agencies play important

roles in the basin and have also been crucial in

facilitating the trans boundary water manage-

ment frameworks of the SADC. Similarly, disas-

ters in the basin are characterized by massive

foreign humanitarian aid in the form of food,

shelter, clean water, water-cleaning materials

and starter kits to help victims to cope and

rebuild their livelihoods.

Rapid assessments
In the aftermath of floods, governments and

humanitarian agencies usually carry out rapid

assessments to determine the damage and the

needs of the affected. They provide the affected

population with health services, shelter, water,

food and sanitation materials. Coordination at

this early stage between the organizations

involved improves the effectiveness of the huma-

nitarian interventions (IFRC, 2009b).

Coordination among the humanitarian
partners
The many stakeholders involved in humanitarian

interventions carry the danger of duplication of

and gaps in emergency services. However, the

division of duties and the formation of emergency

service groups (a cluster approach) have made

humanitarian responses more effective by
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promoting cooperation and coordination between

humanitarian partners and the government (IFRC,

2009b). For example, humanitarian organizations

were grouped into clusters for logistics, water, sani-

tation and health, etc. Such an approach fostered

sharing of resources, cooperative planning and

improved coordination (IFRC, 2009b).

Juggling inadequate material capacities
Flash-appeals help to raise funds to address

emergencies. However, the underlying problems

of chronic poverty, malnutrition and food

insecurity are not adequately addressed, thereby

providing fertile soil for subsequent emergencies.

Governments are also sometimes slow to act. By

the time funds from the appeals become available,

people have suffered the worst consequences, and

the inadequate food distributed is often merely

palliative. In some cases, governments do not

have enough medicine stored in anticipation of

health impacts of disasters (UN-OCHA, 2009).

This hints at a lack of preparedness.

Relief food acceptability and delays
in distribution
Relief food distribution is a key humanitarian

response measure. During the Southern African

humanitarian crises in 2002, some countries

accepted genetically modified (GM) maize while

others like Zambia did not (UN, 2002). The

United Nations (UN, 2002) assumes that the

country of origin applies its food safety risk assess-

ment procedures to certify that GM foods are safe

to eat. The distribution of GM maize generated

much debate (see BBC, 2002). Since no inter-

national agreements exist that guide trade in

food or food aid involving GM foods, or foods

derived from biotechnology, the UN (2002)

states that it is left for the recipient country to

accept or reject such food aid. In addition,

where agencies procure relief items outside the

country, they tend to arrive late (IFRC, 2009a).

Frequent use of disaster declarations
and states of emergency
National governments often declare a state of

emergency in order to release their own funds

and influence donors to release money to cater

for the disaster. Zimbabwe declared a state of

emergency in the wake of the 2007 flood. In

response to the 2008 and 2009 floods, Namibia’s

president declared a state of emergency in the

northern regions of the country. Even when a dis-

aster is not declared an emergency, countries still

call for support from their partners, as in the case

of Zambia (UN-OCHA, 2009). The frequent call

for emergency aid is a problem because it suggests

that development interventions and DRR are

ineffective or slow to take effect. It indicates

that either (1) exceptional circumstances are

becoming more frequent due to the magnitude

of the hazard or (2) vulnerability is continuously

increasing. Although these two scenarios cannot

be substantiated by the limited data, the low

levels of development and widespread poverty

in the basin suggest that vulnerability plays a

critical role. Hence, short-term interventions as

in emergencies cannot address the root causes of

vulnerability, which requires a longer-term devel-

opmental focus.

Limited funding and slow response to
the emergency appeal
Most basin governments appear to have a low

capacity for dealing effectively with the adverse

impacts of floods. Hence, support from humani-

tarian and development agencies is perceived to

be (and is) a major source of support for the

crises triggered by floods. However, insufficient

national reserves limit funding for relief

operations. Since available funds and resources

are often inadequate, humanitarian agencies

also appeal for funds. Humanitarian agencies,

though, can do only so much. The livelihoods

of the affected population are often not rebuilt

to the extent that is necessary for effective

recoveries.

Mindsets and dependency syndrome
Mindsets are a major problem in emergency

responses. Red Cross Mozambique reports that

affected families often delayed reconstructing

their houses with the shelter kits provided by

the Red Cross. The ‘affected families waited to
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see if they would receive further assistance from

governmental authorities’ (IFRC, 2009b, p. 7).

In some other cases, victims play off humanitar-

ian agencies against the government, and vice

versa (IFRC, 2009b).

Challenges of recovery and rehabilitation
The recovery and reconstruction phases seem

the most challenging. The basin’s low levels of

development, the high prevalence of HIV/AIDs

and widespread poverty make it difficult to

permanently increase the resilience of the affected

population. Floods that occur in the middle of

recovery and rehabilitation bring to nought the

efforts of the government and development

agencies. For example, floods in 2009 rendered

useless the Namibian Government’s intervention

to rehabilitate farmers affected by previous

floods. The government failed to meet the aim of

boosting food production in the 2008/2009

season through subsidies for subsistence farmers

to buy seeds and support for planting and plough-

ing activities, because floods again damaged crops

and washed away the food reserves of the rural

population (New Era Newspaper, 2009).

4. Strategies for improving flood DRM

Why do flood-triggered humanitarian emergencies

keep recurring in the Zambezi basin despite the fact

that the flood hazard is known, the general period

of its occurrence is known and past experiences

abound? One explanation is that the underlying

causes are inadequately addressed. Another is

that resilience to adverse climate impacts cannot

be achieved within the short duration of many

interventions. Were the underlying causes ade-

quately addressed, poverty would be continuously

reduced, the rural population would be able to

understand the implications of flood warnings,

and the EWS would be able to provide more accu-

rate information. Therefore, in addition to

improving the responses discussed in the pre-

vious sections, some specific dimensions that

need to be addressed are listed below.

4.1. Primarily account for flood disasters
in development planning

Humanitarian interventions are short term,

lasting 3–6 months, and thus cannot adequately

address the factors that make people vulnerable

under non-emergency conditions. Development

interventions are long term. It is not realistic

to expect humanitarian organizations to

implement long-term development interven-

tions within such a short period. Some of the

interventions discussed in this article belong to

the development realm rather than the humani-

tarian. Of course, the boundaries between the

two do overlap, but this should not be a reason

for fuzziness in dividing responsibility to

address chronic problems of poverty and

unequal access to resources, as well as human

development that would increase the resilience

of local populations. The many community-

based initiatives for natural resource manage-

ment in basin countries can also act as vehicles

for a participative DRM, as they form an

integral part of many conservation/development

interventions.

4.2. Address mindsets and the dependency
syndrome

DRM should emphasize long-term pro-active

DRR. Increased awareness and knowledge about

the current and projected nature of flood disasters

and the roles and responsibilities of the actors

involved can trigger self-reflection (a vital first

step if mindsets are to be changed). Carefully

planned radio programmes and jingles as well as

civic education in schools can be used to

achieve this goal.

4.3. Promote holistic water resource
development and management strategies

Dam releases often cause floods, indicating that

the adverse impacts of floods on the environment

and local livelihoods are not fully considered.
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Here, development clashes with risk-reduction

approaches, favouring maladaptation (see

Schipper, 2009). Thus, holistic approaches such

as integrated water resource management are

crucial. Such approaches ensure efficient and

sustainable (ecological, economic and social)

use of water, and buffer the adverse effects of

management strategies (e.g. dam releases). This

can be achieved by building reservoirs with

higher water storage capacity (taking into

account ecological, socio-cultural and political

considerations), so that dam releases do not

adversely affect the environment and local

livelihoods.

4.4. Adopt strategic adaptation planning

A long-term goal of development policy might be

to shift some proportion of the population from

subsistence agriculture to less climate-sensitive

livelihoods. This can reduce the vulnerability

of the basin countries to the adverse impacts of

climate change.

4.5. Improve contingency planning

If adequate funding were set aside for the contin-

gencies caused by floods, there would be less need

for emergency declarations. Frequent declara-

tions of emergency hint that such declarations

are part of disaster response planning. The ques-

tion then is whether declarations of emergency

should be frequent if the goal is to promote resili-

ence to flood impacts. Because of donor fatigue

and the projected increase in the frequency and

magnitude of extreme climatic events in Southern

Africa, it is unlikely that donors will make (sub-

stantial) resources available so frequently. More

extreme climatic events are likely to increase the

competition for humanitarian aid. Consequently,

basin countries will be competing with other

‘extreme-climatic-events-affected’ regions of the

world for resources. Affected governments might

deal with this by increasing the resources set

aside for contingencies.

4.6. Diversify funding sources

Basin countries can address the limited funding

for DRM through increased funding for long-

term development interventions that effectively

reduce poverty and enhance living conditions.

Resources available in the adaptation sphere

might be a source of such funds (see Schipper,

2009). Adaptation to climate change will necess-

arily address the impacts of climatic disasters.

Accordingly, various NAPAs propose DRR as

urgent for reducing vulnerability, and the inter-

national climate regime provides funding for

DRR that can be attributed to climate change.

However, to gain access to such funding, local

experts and government officials need to learn

how best to harness the various funds available.

This can be done by engaging external experts

to accompany local experts and government

officers through the various procedures

(learning by doing). The goal should be that

local experts and government officers are

subsequently in a position to complete the

procedures independently.

4.7. Establish structural measures at
the community level

Just as structural measures like dams ensure water

security and generate hydropower, investment in

structural measures at the community level are

needed to promote flood-resistant housing and

secure lives and livelihoods. Through landscape

planning, inhabited areas can be made more resi-

lient by channelling some of the floodwaters.

Hence, governments and development agencies

should replicate good practice from similar flood-

prone areas, such as that planned by the Red

Cross Society of Mozambique (IFRC, 2009b).

4.8. Adopt cheaper and more feasible
intervention options

Inadequate financial resources hinder DRM. A

strategy to address this limitation is to focus on
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those strategies that do not require additional

costs to implement. For instance, measures such

as increasing awareness about disasters through

radio programmes and school curricula do not

require as many resources as those for interven-

tions that aim at the technical improvement of

EWS. In this way, fewer resources can bring sig-

nificant progress.

4.9. Living with floods

If people are reluctant to vacate flood-prone

areas, then the question is what alternatives they

have if they stay. Governments must devise ways

of helping people live with floods. This could be

either by securing access to flood-prone fertile

lands while providing housing on higher ground,

or by helping people build flood-proof housing.

4.10. Establish policies on relief food

To address the food insecurity that floods trigger,

basin countries need to ensure access to food, and

to establish and communicate their policies on

GM relief food. As climate change progresses, it

is unlikely that the dependency of basin countries

on relief food will decrease. With likely increases

in appeals for food aid and the declaration

of emergencies, basin countries, and African

countries in general, will have to ask themselves

what they will do if they are offered GM maize

as relief food. In lieu of more frequent humanitar-

ian interventions in future, and in the context of

badly managed strategic grain reserves (Tschirley

et al., 2004), governments will have to decide on

this one way or another, either as a long-term

policy or in an ad hoc manner.

4.11. Set targets, benchmarks and
indicators for DRR

Setting targets for DRR will help focus resources

on prioritized actions. The HFA can be used to

assess progress in DRR. Since floods are frequent,

and the areas and social categories affected are

known, setting benchmarks becomes easier.

Malawi recently identified indicators to monitor

its prioritized adaptation projects under the

NAPA, in which flood-related issues feature pro-

minently (Republic of Malawi, 2006).

4.12. Mainstream DRR

Usually, after emergency response operations,

government and humanitarian actors analyse

the lessons learned from the intervention to feed

them into future DRR activities. However, events

often overtake ‘lessons learned’. As situations

normalize, the strength of governments’ will to

change management habits, allocate more funds

and resources to DRM, enforce laws and build

the resilience of the local population tends to

wither until the next disaster strikes. To counter-

act this, governments should mainstream DRM

into all relevant activities. Integrating climate

forecasts into all dimensions of DRM will also

ensure that governments are prepared for floods

that occur in the midst of recovery interventions.

5. Conclusions and implications

This article shows that the inadequate develop-

ment interventions and the magnitude of flood

disasters necessitate humanitarian interventions.

Various options that are not resources-intensive

exist for DRR. However, the issue of inadequate

resources still needs to be addressed, for instance

through sourcing for adaptation funding and

increasing the effectiveness of development

interventions. Ensuring a sustainable develop-

ment path will address most of the DRR

challenges and positively influence adaptation

to climate change.

While the destabilizing social effects of these

floods are so far not violent, floods often disrupt

social lives and activities. This review highlights

the challenge of breaking the cycle of floods,

severe impacts and humanitarian interventions.

Owing to inadequate resources and lack of
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effective alternatives, governments are likely to

continue to frequently declare states of emer-

gency, and international humanitarian and

development agencies are likely to appeal for

funding in a manner that becomes common

and no longer exceptional. On the positive side,

humanitarian agencies have hindered the

degeneration of flood conditions into social

crises, but the dominance of humanitarian inter-

ventions as a response to floods highlights devel-

opment gaps such as poverty and inadequate

services, infrastructures and capacities. Govern-

ments need to address these gaps in a more sus-

tainable manner. In the context of climate

change, if droughts and floods become more

intense and if all interventions by key actors fail

to build the resilience of the population, then

more flood-triggered humanitarian emergencies

should be expected in the Zambezi basin in

future. Admittedly, government and humanitar-

ian interventions have made progress, but the

continued loss of livelihoods and human life

means that there should be more focus on

improving development interventions.

This article is a review of available literature.

However, there is a need for case study analyses

that give more insights into the local realities of

humanitarian interventions. Such insights are

relevant for efficiently adapting DRM to local

conditions. Further empirical studies are

needed to examine how vulnerable actors and

livelihoods can be made more resilient to flood

and drought disasters, especially in the face of a

changing climate in the basin.
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Integrating adaptation into development strategies:
The Southern African perspective
ROMY CHEVALLIER*
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This case study explores the interface between climate change adaptation and socio-economic development in the Southern
African region. It seeks to make the climate–development juncture more palpable and further highlights the challenges of
integration from a policymaker’s perspective. It makes a normative case concerning the following key questions: Why is it
advantageous to integrate adaptation into development planning, given that the degree and specific advent of climate change
is still uncertain? How should this best be done? Which action is required at what level?
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1. Introduction

Climate change exacerbates existing develop-

ment challenges in Africa and places further

stress on socio-economic indicators. The

Southern Africa region is particularly vulnerable

to climate stress and policymakers need to act

urgently to help vulnerable communities adapt

to these impacts.

This article provides an overview of the climate

debate in Southern Africa, describing the region’s

vulnerabilities and its inability to cope with

additional development challenges. It then rec-

ommends that policymakers should be more

assertive in raising awareness about potential

climate-related impacts, as well as assisting com-

munities by providing relevant information to

enable them to better adapt.

The article argues that climate change nega-

tively affects a broad range of sectors and

cannot be treated as a stand-alone challenge.

Decisions made at all levels, on a comprehensive

range of issues, need to be integrated into devel-

opment policy. Urgent action needs to take

place at the community level, but also within

regional and pan-African institutions. In this

context, the article highlights the role of certain

organizations and recommends how best to

‘mainstream’ climate change and adaptation

policy into development.

Africa’s development partners also need to

incorporate adaptation into their existing socio-

economic development strategies. This article

uses the experience of the Organisation for Econ-

omic Co-operation and Development (OECD)

and the European Union (EU) to illustrate appro-

priate action for Southern African leaders.

2. Southern Africa’s vulnerability and its
responsibility for emissions reductions:
An unjust reality

The contribution of Africa’s current and historical

greenhouse gas (GHG) emissions is negligible on

a global scale and yet the region is particularly

vulnerable to the adverse impacts of climate

change. While representing 11% of the world’s

population, Africa is only responsible for approxi-

mately 3.5% of current fossil emissions globally,
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the majority of which comes from the energy

and transport sectors – both of which are essen-

tial to sustain Africa’s economic development

(UNDP, 2007). Africa’s contribution to historical

GHG emissions is also comparatively insignifi-

cant. From 1950 to 2000, the entire continent

contributed 4.6% of cumulative global carbon

emissions. The G8 countries, on the other

hand, represent 13% of the world’s population,

but currently account for over 40% of GHG

emissions.1

South Africa is the only African country that

contributes significantly to global warming, and

therefore has mitigation obligations. According

to the UNDP, South Africa is responsible for 39%

of emissions on the continent, and on a per

capita basis is one of the largest polluters in the

developing world (UNECA, 2002, p. 33). It also

currently ranks as the 12th largest global polluter

(as a share of the world’s total). Of the top 30

global emitters, only three are African countries:

South Africa (12th largest polluter), Algeria

(25th) and Egypt (28th).

There is a consensus that sub-Saharan Africa is

the most vulnerable region to adverse impacts of

climate change. This is the opinion of the Stern

Review (2006), the Fourth Assessment Report of the

Intergovernmental Panel on Climate Change (IPCC,

2007), the United Nations’ Human Development

Report (UNDP, 2007) and the World Bank

Country and Environment Assessments Country

Studies.

All the above groups find, for example, that

food production in Southern Africa is closely

tied to the amount and timing of rainfall and

availability of water for irrigation. The region is

highly vulnerable to changes in rainfall patterns

and highly dependent on natural resources.

According to the IPCC (2007), the Southern

African monsoon is weakening, resulting in a

decrease in precipitation. The rainfall that does

come is likely to be more intense, leading to

erosion and flood damage (e.g. Reid et al.,

2008). Regional models predict that plant ecosys-

tems, such as succulent karoo and Cape fynbos,

will suffer further species extinctions. The

Millennium Ecosystem Assessment, the Human

Development Report, and respected academics

and scientists all concur that the region will

experience an increase in the frequency and

intensity of extreme weather events, and a

spread of vector-borne diseases and depletion of

fisheries (Scholes and Biggs, 2004). Such stresses

will put tremendous pressure on an already over-

stretched region.

The same research predicts that changes in

productivity caused by climate change will

directly affect the value that important sectors

(particularly agriculture, water supply, fisheries,

human health, tourism, coastal management,

urban planning and nature conservation) add

to the overall national income. It will also

affect the livelihoods of the people who are

reliant on these sectors. These impacts will

thus impede development and eventually result

in a percentage loss of GDP annually. While esti-

mates are rudimentary, and uncertain for indi-

vidual countries, even the most conservative

figures estimate a cost of up to 3% of global

GDP annually in the event of a temperature

rise of 2–38C (Llewellyn, 2007, p. 3). According

to the Stern Review (2006), inaction can cost up

to US$5 trillion globally. Stern estimates that

the cost of ‘business as usual’ by large emitters

could reach 5–20% of world GDP annually

(Stern, 2006).

It is thus essential that African states, of which

two-thirds are dependent on rain-fed agriculture,

develop a coordinated coping strategy to adapt to

the negative impacts of regional climate change.

These vulnerabilities and expected impacts

should guide future policy and inform govern-

ment decisions. The state needs to play a more

active role in raising awareness and sharing infor-

mation. It should examine experiences and

models of best practice in ongoing climate risk

management in disaster risk reduction, health,

agriculture and food security sectors. From a

narrow engineering point of view, for example,

adaptation to current and future climatic risks

could be taken into account in planning and

designing bridges and other infrastructure pro-

jects; this is often referred to as ‘climate proofing’

policies and projects. At a policy level, the
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implications of climate variability and change

should be considered in various development

activities, including poverty alleviation, sectoral

development and natural resource management.

Decisions taken in this context should be fully

integrated into policy planning and national or

regional strategies.

Adaptation to climate change is all-

encompassing and should include all actions

that reduce potential vulnerability and damage.

These actions might include strengthening and

climate-proofing bridges to withstand stronger

storms and floods, planting a wider range of

crops to reduce vulnerability to changes in rain-

fall, or even finding ways to benefit from opportu-

nities associated with climate change. Adaptation

therefore necessarily involves a wide range of

actors – ranging from individual farmers to

national planning agencies – representing a

wide range of sectoral interests who must be

involved in decision making at a variety of differ-

ent levels. For these actors, climate change adap-

tation is not necessarily their primary concern.

This might be because its impacts are not always

immediately obvious, policy or market failures

do not encourage medium- to long-term plan-

ning, responsibilities for action are unclear and

unquantifiable, or adaptation is concerned with

collective goods.

Economic considerations also deter African

governments from active participation in adap-

tation scenarios. Southern Africa is heavily

dependent on fossil fuels for its electricity. The

region thus needs to find ways to switch to a low-

carbon growth trajectory and plan for a climate-

constrained future. Although Southern Africa in

the past few years has witnessed an increase in

cleaner and more energy-efficient coal-fired gen-

eration plants and the retirement of older tech-

nologies, much more needs to be done to

promote rapid diffusion of technology in the

developing world and to make existing renew-

ables economically viable and a more feasible

option.

Thus, in spite of the potential magnitude of

climate change impacts, actors often have

little incentive to incorporate adaptation into

decision making. Encouraging an active response

to these challenges, for both public and non-

government actors, will require governments to

promote and showcase the benefits of new ser-

vices and products offered by energy-efficient

manufacturing and renewable energy sources.

This includes making the relevant government

ministries aware of the economic advantages of

active participation in the Clean Development

Mechanism and providing them with technical

and capacity-building support (Llewellyn, 2007,

p. 35).

In sum, for Southern Africa to successfully deal

with medium- and long-term mitigation scen-

arios it will have to proactively lobby the West

for further commitments under Kyoto, and any

future climate change regime. However, because

of time lags in the global climate system, no miti-

gation effort will prevent climate change from

happening in the next few decades (Klein et al.,

2003, p. 3). In fact, its effects are already apparent.

On the other hand, adaptation cannot prevent

the accumulation of harmful greenhouse gases.

Adaptation and mitigation action must occur

simultaneously, and Africa needs a mix of strat-

egies that includes mitigation, adaptation and

technological development and research. Fur-

thermore, it should push a pro-poor adaptation

agenda, one that includes climate-resilient

poverty reduction schemes.

3. Recognizing the interface of climate change
and socio-economic development in
Southern Africa

Southern Africa currently faces tremendous

development challenges. Mozambique, for

example, has a life expectancy at birth of 42

years, and only 42% of the population has

access to drinking water.2 The country is already

highly vulnerable to some of the worst

climate-related impacts, such as natural catas-

trophes (flooding and cyclones) and an increas-

ing prevalence of malaria due to rising

temperatures. These impacts will continue to

create additional economic and development
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burdens for a country that lacks the financial

and institutional capacity to cope with its

existing problems. As highlighted by the IPCC,

‘non-climate stresses can increase vulnerability

to climate change by reducing resilience, and

can also reduce adaptative capacity because

of resource deployment to competing needs’

(IPCC, 2007, p. 19).

The UNDP’s multi-agency report, Poverty

and Climate Change, highlights that the effects

of climate change will make it more difficult to

achieve its development objectives for the most

vulnerable groups and communities (Sperling,

2003). The impact assessments of the Human

Development Report 2007/2008 (UNDP, 2007)

project that climate change will negatively

affect access to natural resources, increase

heat-related mortality and the spread of vector-

borne diseases, and have direct implications for

the achievement of several of the UN’s Millen-

nium Development Goals (MDGs). How develop-

ment occurs, in turn, has implications for climate

change and for the vulnerability of societies to its

impacts.

Because of this direct interface, it is imperative

that climate change is understood in the context

of socio-economic development. Efforts to miti-

gate and adapt to climate variability must there-

fore complement Africa’s broader economic

agenda and must not detract from its existing

development objectives. ‘Co-benefit’ models

and infrastructure projects that simultaneously

address environmental sustainability and socio-

economic development are good blueprints for

the region, and project developers and policy-

makers should seek to replicate them.

The EU has made headway on such co-benefit/

hybrid projects, taking action on climate change

that is oriented towards development needs.

It has devised a practical and cost-effective

‘no-regrets’ approach that not only benefits

environmental sustainability but also (and more

importantly) tackles non-climatic stresses and

development needs. A project in northern

Madagascar supports this approach. Mad’Eole

(a private company) has established a new

grid-connected wind energy plant to meet

Madagascar’s current power shortage. The

project deals with domestic socio-economic chal-

lenges (by reducing the cost of electricity, and

creating jobs for locals – turbine parts are built

locally, ensuring technology transfer and enhan-

cing local economic development), and at the

same time addresses climate challenges (decreas-

ing deforestation and introducing renewable and

carbon-neutral electricity production to the area).

3.1. Mainstreaming climate change
adaptation into development policy

Climate change should therefore be systemati-

cally integrated into socio-economic develop-

ment policy and planning at national, regional

and continental levels. Adaptation should also

be mainstreamed across all key policy sectors,

most importantly into economic policies, devel-

opment projects and international aid efforts, as

well as at all levels (Klein, 2003; Agrawala,

2005). For example, in practical terms govern-

ments need to look at incorporating climate

change adaptation into national poverty

reduction strategies and policies. Regional and

continental institutions, such as the African

Union and Southern African Development Com-

munity, also need to adopt this approach. There

have been innovative suggestions to create, for

example, a climate-based African Peer Review

Mechanism that could be a coordinating instru-

ment for an effective and consistent policy on

climate protection for the continent (Unmüßig

and Cramer, 2008).

At a local level, adaptation programmes

should involve and give ownership to commu-

nities at the grassroots, moving steadily towards

a community-based adaptation approach. It is

imperative that local government incorporates

indigenous knowledge into adaptation policies

and analyses and takes account of models of

best practice and adaptation approaches at a

grassroots level. National authorities and inter-

national partners need to assist the local commu-

nities with the necessary resources, knowledge

and technology, and incorporate these
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communities more systematically into policy

planning. This would help to develop cost-

effective, participatory and sustainable adap-

tation strategies and pilot projects.

At a national level, public bodies responsible

for climate change and development need to

make greater efforts to include adaptation in

national planning, policies and strategies. There

has been progress on incorporating National

Adaptation Programmes for Action (NAPAs) into

poverty reduction strategies papers (see Matus

Kramer, 2007, pp. 2–4). This should include a

cross-sectoral/cross-ministerial approach, and

seek trickle-down benefits for the most vulnerable

communities. For example, South Africa would

benefit from a centralized and well-resourced

decision-making system linking the departments

that deal with interconnected sectors, such as

environment, water, agriculture, energy and min-

erals, and transport. In most countries in

Southern Africa there is minimal communication

and coordination of this sort and this ‘silo’

approach presents additional challenges.3 Also,

national ministries are poor at involving non-

governmental actors and stakeholders such as

civil society, business and parastatals. The govern-

ment has a valuable role to play in encouraging

and enabling further private sector engagement.

Organizations at the sub-regional and pan-

African level have a crucial role to play, too,

considering the transboundary nature of climate

change and adaptation strategies. The African

Union (AU), New Partnership for Africa’s Devel-

opment (NEPAD) and other institutions at the

regional level must ensure the integration of

climate change adaptation into their sectoral

programmes. According to Ahmadu Babagana,

former Director of the AU’s Rural Economy and

Agriculture Commission (responsible for climate

change), the AU Commission is supporting the

Environment Initiative of NEPAD and its related

Action Plan. This plan recognizes the economic

importance of climate variability and change by

including a programme on combating climate

change in Africa.4 This too can be said for

NEPAD’s Agricultural Development Programme,

not to mention its Water Management

Programme. In addition, the AU-supported

NEPAD Africa Regional Strategy for Disaster Risk

Reduction emphasizes the importance of coordi-

nation across agencies for proactive disaster

prevention and response strategies. The AU

Commission, in cooperation with the UN

Economic Commission for Africa and the

African Development Bank, is supporting a new

initiative – GCOS-Africa Climate for Develop-

ment – that was initiated in 2007. This pro-

gramme forms part of the Global Climate

Observation System that is designed to integrate

climate information and services into develop-

ment in support of Africa’s progress towards

the MDGs. A major objective of this initiative is

to mainstream climate information in national

and regional development programmes, focusing

initially on incorporating adaptation options

into climate-sensitive sectors. In this regard, the

AU has adopted the Addis Ababa Declaration on

Climate Change and Development (2007).

However, despite these efforts, the mere exist-

ence of adaptation options does not necessarily

translate into implementation. Many vulnerable

communities and sectors do not have access to

the resources or options proposed within these

policies. High-level policymakers often give

advice that is dislocated from the situation on

the ground. Mainstreaming these activities at all

levels will further enhance the relevance of

these policies.

3.2. Integrating adaptation into a donor’s
development strategies

Much like the integration of adaptation at a

national and regional level, Southern Africa’s

international development partners need to

combine socio-economic progress and adaptation

measures within their regional development

programmes and strategies. To date, there has

been little attention paid to this. Development

assistance that does not take into account

climate change and environmental sustainability

will be less effective or even futile. It is thus

imperative that donor activities in Africa are
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climate friendly, or at least climate proofed. The

UNDP estimates that around one-third of current

development assistance is concentrated in areas

facing varying degrees of climate change risk.

‘Insulating aid budgets from that risk will require

additional investment of around USD4.5 billion.

At the same time, climate change is contributing

to a diversion of aid into disaster relief. This has

been one of the fastest growing areas for aid

flows, accounting for 14% of total commitments

in 2005’ (UNDP, 2007, pp. 18–19).

4. Learning from best practice

4.1. Experiences of the OECD

The Development and Environment Ministers of

OECD member countries have adopted a Declara-

tion on Integrating Climate Change Adaptation

into Development Co-operation in April 2006.

The declaration aims to integrate adaptation

into the development activities of all bilateral

and multilateral cooperation agencies and

international financial institutions (IFIs). In the

declaration the OECD states its aim to ‘promote

meaningful co-ordination and sharing of good

practices on integrating climate change in

development co-operation, with the aim of

developing guidance for integrating climate

change adaptation in the context of development

co-operation, in order to facilitate climate risk

management and the sharing of tools and experi-

ences’.5 A subsequent high-level statement by the

OECD Development Assistance Committee in

2008 noted the progress made by donors on

integrating adaptation and also highlighted that

much more remains to be done, including

working towards harmonized approaches for asses-

sing and integrating climate risks at the project and

programme level (see also OECD, 2009).

The OECD has also recognized that research

on the implications of climate change for

poverty and development is insufficient, both

internally within donor agencies and IFIs and in

consultations with partner countries. There are a

number of agencies that have initiated studies

and pilot projects to examine the implications

of climate change for their activities, but to date

action has been minimal. There have also been

attempts to elevate the profile of development-led

adaptation among external collaborators through

the inclusion of climate change (both mitigation

and adaptation) in regular policy dialogues with

partner country authorities, or the incorporation

of adaptation issues in country programming.

However, little has been done, and African

governments have responded with suspicion,

nervous that mainstreaming would detract

from existing donor commitments and efforts.

The OECD report shows the need for more

research on the creation of specific tools and

instruments to screen and assess climate risks

and evaluate adaptation options, and on prioritiz-

ing (or ranking) sectors, regions or activities that

are most climate sensitive. There also needs to

be more work done on practical guidance for inte-

grating adaptation into core activities. To do this

effectively requires appropriate strategic and/or

operational entry points. These vary according

to development partner and can take the form

of country strategies, sectoral policy frameworks,

poverty reduction strategies, long-term invest-

ment plans, technical consultations and sector

reviews, or strategic and project-level environ-

mental impact assessments. However, these oper-

ational measures are still not well developed.

The question of financing for adaptation is also

contentious and has troubled African govern-

ments. Besides the fact that contributions to

adaptation funds are essentially still voluntary

and insufficient to meet the adaptation needs of

less-developed countries, developing countries

are calling for additional funding to be provided

under the UNFCCC, to ensure that monies for

climate financing are additional to existing ODA

commitments (Peskett et al., 2009, p. 7).

4.2. Experiences of the EU

The EU, Africa’s most significant development

partner, has also made progress on integrating

adaptation into its development work. In 2004,
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the European Commission adopted a framework

on Climate Change in the Context of Develop-

ment Cooperation and its related Action Plan

2004–2008 (European Commission, 2004). The

purpose and value of its strategy is to mainstream

climate change into all EU development

cooperation programmes in sub-Saharan Africa,

and to enable developing countries to integrate

strategies to deal with climate change in their

development plans. In this regard, the EU has

established a joint alliance between itself and

vulnerable countries in the G77, titled the Global

Climate Change Alliance (GCCA). The alliance

aims to provide support for capacity constraints

as well as integrate climate change into poverty

reduction strategies. In 2007 the European Com-

mission dedicated EUR50 million to this Initiative.

However, although the EC has called its Member

States to support the GCCA, so far only Sweden

has committed additional resources to it.6

In 2007, the EU also put forward a Green Paper

on Adaptation. Although it focuses predomi-

nantly on internal adaptation issues, it does

include a section on integrating adaptation into

all of the EU’s external policies.

There are other partner countries and donors

that have initiated high-level activities and

policy endorsements on integrating adaptation

into development activities, although such

efforts need to be enhanced. On the inter-

national, multi-agency level, initiatives include

the 2006 Joint African, Caribbean and Pacific

Group of States and the Council of the European

Commission Declaration on Climate Change

and Development, the G8 Gleneagles Plan of

Action: Climate Change, Clean Energy and

Sustainable Development (G8, 2005), and the

subsequent proposal by the World Bank for the

Clean Energy and Development Investment

Framework (World Bank, 2006).

5. The cost of inaction and calls for increased
funding from the developed world

Effective adaptation is costly and will require sig-

nificant funding and assistance from all players in

the bilateral and multilateral development com-

munity. Funding for adaptation, by all accounts,

has so far been insufficient, and virtually no

new or additional funding has been earmarked

by the international community for adaptation

in sub-Saharan Africa.7

According to a ‘guesstimate’ in the Human

Development Report (UNDP, 2007, p. 194), poor

countries may need as much as US$86 billion a

year in additional financing by 2015 to adapt to

the impacts of climate change. The report also

states that in the same period at least US$44

billion ‘will be required annually for the “climate-

proofing” of development investments’. This

adds to the financial and human burden on

already-strained Southern African economies.

Adaptation funding is also needed to improve

systematic observation of climate variability and

climate change, to assess impacts and vulner-

ability on different scales, and for adaptation

planning and implementation in different vul-

nerable sectors and in cross-sector approaches.

These calls for assistance will vary according

to country-specific vulnerability assessments.

Funding is also needed for other research activi-

ties, as well as for awareness raising, capacity

building and practical activities such as climate

proofing infrastructure projects and implement-

ing national and regional mitigation and adap-

tation policies. Meteorological information, for

example, is vital for assessing climate risk in rain-

dependent areas, and sub-Saharan Africa still has

the lowest density of meteorological stations in

the world.8 As a result, in 2005 the G8 pledged

support to strengthen Africa’s meteorological

monitoring capacity.

Support will also be needed to sustain valuable

projects in the region, such as the early warning

agency in Mozambique set up to deal with

natural disasters and communicate related risks

to its population. The project disseminates

tested instruments for reducing drought suscepti-

bility, implements comprehensive local disaster

risk management systems, and advises and

trains staff.

Several dedicated multilateral financing mech-

anisms have been created, although delivery
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through these mechanisms has been limited. For

example, US$279 million was initially pledged for

disbursement in the next few years under the

Global Environmental Facility (GEF), and to

date total financing is approximately US$26

million. More adaptation funding is urgently

needed as well as more money for climate-

resilient poverty reduction programmes.

There needs to be enhanced donor communi-

cation and coordination among development

partners acting in the region, such as the World

Bank, the African Development Bank and Devel-

opment Bank of Southern Africa, and more atten-

tion should be focused on implementing and

monitoring programmes. It is also essential that

funding is specifically dedicated to this region.

6. Conclusion

Despite Africa’s small contribution to global his-

torical and current emission levels, it is the most

vulnerable continent to climate variability and

has the least capacity to cope with the drastic

economic and development implications of

climate change.

This inverse relationship between responsibil-

ity for climate change and vulnerability to its

impacts poses questions about climate justice,

global equity and responsibilities. However,

Southern Africa will in the meantime continue

to experience these adverse impacts, which threa-

ten to destroy the foundations of national econ-

omies and the livelihoods of millions of people.

Adaptation activities are essential, because they

assess the vulnerability of societies and natural

systems and aim to help communities cope by

adopting appropriate behaviour and strategies

for further action. Countries of the region are

encouraged to recognize these vulnerabilities

and impacts and to use available information to

inform government action and policy decisions.

However, African countries have not so far

recognized adaptation as a priority, mainly

because they are preoccupied with more immedi-

ate economic challenges and pressing develop-

ment needs. Policies should therefore in no

way detract from the continent’s development

agenda, but seek to enhance it. Co-benefit

models and no-regrets approaches should be

used to simultaneously address environmental

sustainability and economic development.

The interface between climate change and

development is undisputed. It is important,

therefore, to ensure that climate variability is

recognized in all official policies and documen-

tation on poverty alleviation and development.

This should be at a local, national and regional

level and should extend to all vulnerable

sectors. International policy on Africa should

also recognize this interface. For this to happen,

all sectors at all levels should have access to rel-

evant information on the status of ecosystem ser-

vices and the economic value of non-marketed

services.

Although there has been some progress on

mainstreaming climate change into international

development policies, this is so far mainly

declarative, and at the level of donor agencies

and IFI headquarters. Little action has been

taken at the grassroots level in pilot or sectoral

programmes. It is urgent to integrate climate

change adaptation into existing local, national

and regional development strategies.

In this respect, much can be learned from the

environment and development cooperation

agencies of the OECD countries and the EU,

which have considerable expertise in developing

coherent approaches. Combining disciplines

and promoting inter-ministerial communication

will also provide real benefits. Africa’s inter-

national development partners can work at a

national and regional level to climate-proof all

programmes in the region.

However, in order for this to happen, it is

essential that Africa realizes the urgency of the

problem and develops a proactive strategy to

deal with it. Africa should speak with one voice

and ensure a coordinated approach to the

urgency and magnitude of global adaptation

responses. Political will and ambitious leadership

are essential in this regard.

Highlighting these issues and the economic

‘price-tag’ of inaction, as well as creating
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incentives and emphasizing the economic

opportunities offered by the climate industry,

can encourage African leaders to prioritize such

issues.

Notes

1. World Resources Institute, 2006. Climate Analysis

Indicators Tool (CAIT), Version 3.0, World Resources

Institute (WRI), Washington, DC. khttp://cait.wri.

org/l
2. The World Bank Group. Millennium Development

Goals: Mozambique – Data and Statistics.

kwww.ddp-ext.worldbank.org/ext/ddpreports/View-

SharedReport?&CF=&REPORT_ID=1336&REQUEST_

TYPE=VIEWADVANCEDl, last accessed 4 February

2010.

3. Until very recently the Department of Environment

and Tourism (DEAT) and the Department of Min-

erals and Energy (DME) in South Africa both dealt

with separate issues relating to climate change.

There is little communication between the two as

they have yet to define their roles and responsibil-

ities. There is also no official policy documentation

that exists and that integrates development issues,

environmental sustainability and climate change.

However, at the recent Climate Change conference

in Johannesburg (3–6 March 2009), South African

Ministers across the board met to develop a coordi-

nated position on climate change.

4. Speech by Minister Marthinus van Schalkwyk,

former South African Minister for Environment

and Tourism, at the 12th session of the African

Ministerial Conference on the Environment

(AMCEN-12), 10 June 2008, Sandton Convention

Centre, Johannesburg.

5. Declaration on Integrating Climate Change Adap-

tation into Development Co-operation. Adopted

by Development and Environment Ministers of

OECD Member Countries at the Meeting of the

OECD Development Assistance Committee and the

Environment Policy Committee at Ministerial

Level, 4 April 2006, Paris.

6. Sweden has committed itself to contribute an

additional EUR5.5 million to the GCCA through

the EU budget. Information sourced from www.

climatefundsupdate.org.

7. Not to mention that nearly all of the financial

assistance to date has been directed towards

mitigation, and not towards integrating adaptation

into socio-economic development and poverty

reduction.

8. According to the Human Development Report,

France’s meteorological budget amounts to US$388

million annually, compared with Ethiopia’s budget

of just US$2 million (UNDP, 2007, p. 13).
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