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South Africaôs Resource 

Constraints to Development are ... 
ÅEnergy ...

ÅWater ...

ÅOur energy constraint is defined by water.

ÅThe sulphur cycle is of particular importance.

ÅThe combustion of coal causes acid rain and 

this threatens our regional food security.

ÅWater quality is a national problem ...

ÅThis is a strategic issue. 

ÅWater issues will drive energy reform. 



Precipitation

Evaporation

Runoff

Africaôs fundamental 

development 

constraint is the 

conversion of 

precipitation (MAP) 

to runoff (MAR). 
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The three most 

economically 

developed countries 

in SADC are on the 

ñwrongò side of the 

global average. 

Water allocation in 

those three countries 

has reached a point 

where future 

economic 

development is 

potentially 

constrained. 

In South Africa, 

97.3% of the 

streamflow was 

allocated at a high 

assurance of supply 

by 2004. 

We need to link 

water, energy and 

food security 

policies as a result.

Water service 

provision is now a 

major (and sensitive) 

issue.  

We have simply 

reached the limit of 

the resource and 

are now transitioning 

to an uncertain 

future. 
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Q x F = Y Q = volume of 

water 

available at 

national level 

at a high 

assurance of 

supply 

Y = volume of 

water needed

at national level 

at a high 

assurance of 

supply  to 

sustain the 

economy

F = Flux value 

of water

Flux value of 

water = 1.7

38 x 1.7 = 

64.6

Source: Pete Ashton, CSIR Science Scope (3)1 (2008:19)

38 x .8 = 30.4

This is our 

problem



Southern Africa in general has the 

lowest conversion ratio of MAP to 

MAR in the world

And this is the basic problem

Fact # 1: The Orange and Limpopo River basins 

only convert 5% of the MAP to MAR

É OôKeeffe et al

Because we have insufficient base-flow for 

reliable development so we need to build 

storage and transfer infrastructure 



Assurance of supply has resulted 

from major engineering interventions, 

but this has had unintended 

consequences ïwe cannot do much 

more of this ñhard pathò approach.



Fact # 2: Our losses to evaporation exceed our 

precipitation so we need new strategic storage 

other than dams as a matter of national priority

Fact # 3: The combined storage capacity of all 

dams in the Orange River basin is 194% of the 

MAR of the river ïthe dam building era is over

Fact # 4: Under the Witwatersrand Complex is a 

mine void with a volume five times that of Lake 

Kariba ïif we use this for strategic storage we 

can reduce evaporative losses and create New 

Water


