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Lǘ ƛǎ ƛǊǊŀǘƛƻƴŀƭ ǘƻ ōŜ άƻǇǇƻǎŜŘ ǘƻ ŘŀƳǎέΤ ōǳǘ ƛǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ǉǳŜǎǘƛƻƴ ǿƘŜǘƘŜǊ ŘŀƳǎ ŘŜǎŜǊǾŜ 
ǘƘŜ άƘŀƭƻέ ǘƘŜȅ ŀǊŜ ƎƛǾŜƴ ƛƴ ŎŜǊǘŀƛƴ ŎƛǊŎƭŜǎ όŜǾŜƴ ƛŦ ǳǎǳŀƭƭȅ ǘƘƻǎŜ ǿƛǘƘ ǾŜǎǘŜŘ-interests).  

The resource economics regarding the cost-effectiveness of dams (versus alternatives ) has 
been inadequately done in South Africa, and has misled decision-makers.  

Moreover, there has been no systematic study to look at the projected costs of dams, and the 
actual costs upon completion, and how these compare with the alternatives, in South Africa.



When the Pebble Bed Modular Reactor was proposed, the author wrote to some Ministers saying 

that the energy being generated by the PBMR would cost more than 100 times the price (without 

externalities) of saving the same amount of electricity by using compact fluorescent lamps.  

After spending over R9 billion on the PBMR, it was shelved for being too expensive.



In 1997, the author proposed banning electric hot-water cylinders, and making it 

mandatory to use solar-compatible cylinders.  (The costs are similar, but the latter 

can function off electricity or solar panels.)  Had this been done, and solar panels 

later been added, about 2,000 MW of energy could have been saved ïenough to 

stave off the energy crisis in 2008.  It will now cost over R30 billion to replace just 

the electric geysers that have been installed since 1997.



Abstract
1. Theprincipalpurposeofresearch(backedupbymonitoringandevaluationoftheimplementation

of the research)shouldbe to informdecision-makingaboutthe relativemeritsof different

potentialinterventionsregardingwatersecurityinawater-scarcecountry.

2. Variouswaterplanninganalyseshaveindicatedthattheconservationof supplyïnotablywith

regardto the controlof invasivealienplants,but alsoin termsof catchmentmanagement,

wetlandconservation,soilmanagementandsiltationïanddemand-sidemanagementarethe

mostcost-effectiveinterventionsinspecificschemes.

3. Aninsufficientemphasisontheseaspectsin researchhasmeantthatdecision-makersintenton

augmentationof supplythroughnewdams,transferschemes,desalinationplantsandthelike,

areabletosidelineresearch,andcontinuetopromotesub-optimalchoicesinthemanagementof

waterinthecountry. Whatdoesthissayabouttheroleofresearch?

4. Furthermore,thefailureof theresearchtoestimateat thefullcostsandbenefitsassociatedwith

thevariousoptions,compoundstheproblem,andcontributestotheriskofpoordecision-making

regardingplanninganddevelopment.

5. Toaddinsultto injury,theremustbequestionmarksabouttheresearchguidingdecision-makers

on the costs of the preferredsupply-side interventions,when there are often massive

discrepanciesbetweenwhatthedecision-makersaretoldwill be thecostof damsandother

augmentationschemes,andtheirfinalcosts.
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1. Water Security and the control 
of invasive alien plants



Species produce sufficient offspring to ensure the survival of the species, 

given the prevailing threats and competition in their natural habitats ïin 

general, that they are replaced by their offspring.  When moved to new 

habitats, they may both escape their predators and be able to out-compete 

the indigenous species, leading to an invasion where each individual 

produces massive numbers of offspring that themselves live to reproduce.



Č



Chromolaena odorata (triffid weed), from Central and South 
America, is invading the Hluhluwe-Imfolozi Park. 

Our wild (and domestic) animals will not eat Chromolaena. 



Infestation in HIP

Chromolaena

In South Africaôs Hluhluwe-

Imfolozi Park, what looks like 

land with a high carrying 

capacity for game, is being 

invaded by Chromolaena. 



Chromolaena was mappedwhen 
invading the north-east section of 
the Hluhluwe-Imfolozi Park in 
1985.



By 1998, the Chromolaena was far 
more widespread in the Park, 
although still at low densities.  



However, bȅ нллн όƧǳǎǘ ŦƻǳǊ ȅŜŀǊǎΩ 
later) the level of invasion had 
changed dramatically.The 
Chromolaenahad spread and 
grown across much of the Park, 
and the densities had become far 
greater as well. 



Our 2005 assessment of the invasion by 
Chromolaena was that it could engulf 
Hluhluwe-Imfolozi Park within ten years.  
If that was allowed to happen, then the 
impacts would be predictable:

Ʒ Little for animals to eat. 

Ʒ No animals, no tourists.

Ʒ No tourists, no jobs.
(Loss of 3,000 jobs.)

Ʒ Loss of R100 million p.a. revenue.

Ʒ Devastating impact on local  economy, 
in an impoverished part of the country.

Ʒ The biggest financial impacts would, 
however, be felt by the broad support 
industries that benefit from the tourism 
in the Hluhluwe-Imfolozi Parkςand  
all of the other Parks that would 
inevitably face the same fate.



Itôs not just the Hluhluwe-

Imfolozi Park that is being 

threatened by

Chromolaena, but all lower-

lying areas of KwaZulu-

Natal and adjacent 

provinces in South Africa, 

as well as Swaziland and 

Mozambique.  This shows 

the potential spread of the 

invasive alien plant in KZN.



Chromolaenaôs biggest socio-economic 

impacts may be from its invading land  of 

resource-poor farmers.

It is reported that resource-poor farmers in 

Swaziland have been forced to abandon their 

land, as they cannot cope with the speed with 

which Chromolaena is able to invade.  The 

plant may need to be cleared seven or more 

times in wet years.  



Recent research has indicated that Chromolaena odorata may have impacts 
on water similar to those of large invasive trees like gums, pines and wattles.  
Lǘ ƛǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƘŜ άǇŀǊŀŦŦƛƴ ōǳǎƘέΣ ŦƻǊ ǘƘŜ ƛƴǘŜƴǎƛǘȅ ǿƛǘƘ ǿƘƛŎƘ ƛǘ ōǳǊƴǎΦ



Water hyacinth (Eichhornia crassipes) on Roodeplaat Dam, near Pretoria/Tshwane.  It leads to 

an increase of about 40% in evaporation levels; exacerbated water quality costs (including toxic 

algae problems); damage to infrastructure; eutrophication and fish deaths; loss of recreational 

activities; diseases problems, and more.  

In the growing season, water hyacinth can double the surface area it invades in just one week.  



Twenty million hectares of South Africa were found to be invaded ïan area twice as large as 

previous estimates (i.e. the 1997 rapid reconnaissance using an expert-knowledge approach).



Pines invading the watersheds ïthe ñwater factoriesò ïfrom a plantation in the Western Cape. 

If the invasion is not controlled, building any new dams in the area would be fruitless expenditure!
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High-altitude invasives are a priority. Left alone, they will reach thresholds where it is

not possible to control them. It took two workers 12 hours to kill eight invasive New

Zealand flax plants on Inaccessible Island, as they had to abseil down 1,000 foot cliffs.



Invasives invade.  Wild fires accelerate invasions, and exacerbate impacts.  The costs escalate 

disproportionately.  There is a threshold beyond which the control of invasions in mountains is 

unaffordable ïeven though there are simultaneously unaffordable impacts for water security.   



What resource economic analysis has been done, to ascertain the water security costs 
and benefits of building desalination plants, such as this 15 megalitre-per-day plant 

(~5.5 million kilolitres per annum) in Mossel Bay , built at a reputed cost of R210 
million,  and with very high operating costs that will become more and more expensive?  

And what would R210m spent on managing the catchment have yielded?  



¢ƘŜ ά[ŜǘƘŀƭ /ƻŎƪǘŀƛƭϦ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƘŀƴƎŜ

Habitat destruction:

Nyungwe National Park, Rwanda

Invasive Alien Species:

invasive grass in China

Climate Change: Melting glaciers:

Torres del Paine National Park, Chile





Root and shoot 

growth of sweet 

thorn (Acacia  

karoo) at different 

parts-per-million of 

atmospheric 

carbon dioxide 

(CO2)



The already problematic mesquite (Prosopis species) in the Northern Cape are 

well-adapted to take advantage of climate change, with disastrous implications 

for rivers, keystone ecological species, groundwater and human livelihoods.



The long-term water-related impacts of invasive alien species...

R5.8 Billion per annum loss of

water quantity per annum ïbefore

impacts of new invasions, and

climate change (CSIR, 2010). Up to

25% of Mean Annual Runoff could

be lost to invasives (currently 7%).

Water quality impacts of

invasives have not yet been

calculated, but are also significant.

Water-borne disease impacts of invasives are

not yet calculated (eg, malaria, bilharzia).

The impacts of

invasives on the

ecological functioning

of estuaries has also

not calculated, but is

important (including

for breeding of marine

fishes).



ThecarryingcapacityofLargeStockUnitscoulddecreaseby71%if invasivealienplants

areallowedtospreadtotheirfullpotential,atacostof R337mperannum(CSIR,2010).

The(massive)impactsofinvasivesonsoilerosion, siltationandmudslideshaveyettobequantified.



Blue Ridge Platinum Mine ï

Water (from clearing invasives) for Growth and Development

ÅInvasive plants in catchment cleared over 10-year period   

ÅWater yield 1,859,000 m3 / year secured

ÅCost to company of R119 million

ÅOver 980,000 persondays of clearing work created

ÅA R5.8b mine / R2.3b foreign exchange per year is viable

ÅUp to 2,000 permanent jobs created

AND

Additional run-off of over 2.1 million m3 / year available for the 

Environmental Reserve of the highly stressed Olifants WMA



The clearing of invasive alien plants in riparian areas alone between 1998 and 2006 increased yield 

by more than 30 million m3 or 40% of the yield of the Berg River (Skuifraam) Dam, at an investment 

of only R116 million (less than 5% of the capital cost of the dam and its water purification facility).

BERG RIVER DAM
Yield = 81million m3

@ R2.6 Billion Investment
(original estimate: R385m)


