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The first economic studies on the impacts of invasive 
alien plants on the South Africa economy, conducted 
in the mid-1990s, focussed mainly on their effects on 
water resources. These studies showed that 
controlling alien plants makes economic sense, with 
the protection of water alone being worth the 
investment. Clearing invasive plants from catchment 
areas increases run off and water availability and 
protects indigenous biodiversity.

Researchers also previously found that wildflower 
harvesting, tourism and the genetic biodiversity 
associated with pristine areas make such areas 16 
times more economically valuable than invaded 
areas. This means that the economic costs of allowing 
pristine areas to be invaded would far outweigh the 
costs of ensuring they remain invader-free. 

One way to quantify costs is to imagine what would 
happen should strategies to control invasive plants 
not be implemented immediately. Researchers say 
that delaying invasive plant control now would 
increase current costs by over 20 times over the next 
20 years.

Although the South African government is faced with 
many pressing social issues, AIPs are a real threat to 
the economy. Thus, low-cost, highly effective solutions 
to invasive alien plants must be found and 
implemented as soon as possible.
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Calculating the exact value of the work being done 
by the Weeds Division is challenging, but the ARC 
estimates that implementing biocontrol has resulted 
in a 19.8% (R1.38 billion) saving in terms of the 
cost of managing invasive alien plants in South 
Africa.

Research outcomes at the Weeds Division do not 
lead to easily measured changes in output levels, 
input costs, or other market-based indicators. 
Instead, they tend to produce effects that are 
non-market in nature, such as preserved biodiversity 
or improved knowledge.

The researchers used qualitative data about the 
impacts of invasive plants and the benefits of 
control methods, in order to analyse the cost of 
biological versus conventional forms of control. 
They then took the value of biological control as a 
proxy for biocontrol research, since no biocontrol 
initiatives would be possible without the associated 
research carried out by the Weeds Division and 
partner universities.

The project considered two major costs: jobs 
created through labour-intensive conventional 
control, and costs saved through biocontrol. Both 
influence policy-making and must therefore be 
considered when evaluating either control option.

Overall, biocontrol has been proven to be the most 
cost effective and sustainable method of managing 
many species of invasive alien species, compared 
to conventional methods of mechanical and 
herbicide control.

Cost and value of 
biological control



Mechanical and chemical control strategies of alien 
species are considered conventional approaches, and 
they have advantages and disadvantages. 

Mechanical control, which involves physically removing 
alien plants by felling, clearing or burning invaded 
areas using machinery and hand tools, is 
labour-intensive. It requires a large number of workers 
operating continuously to remove alien species from 
affected areas.

Mechanical methods can also exacerbate the problem 
by damaging the environment and creating more 
opportunities for invasion. This form of control is best 
suited for small areas as it requires constant 
management and renewed clearing efforts when alien 
plants re-invade cleared land.

For chemical control, workers have to meticulously treat 
large areas with harmful herbicides. This labour-intensive 
work also requires that workers be well-trained to ensure 
they do not expose themselves to toxic chemicals or 
accidentally kill non-target plants.

Chemical treatment may also lead to environmental 
degradation since herbicides do not only target alien 
plants - they may affect and destroy indigenous plant 
species as well. Furthermore, herbicides can 
contaminate waterways, and there is a risk of reinvasion 
if some alien species or individual plants are missed.

Biological control methods have certain advantages 
over conventional control strategies. Biological control is 
target specific, permanent, sustainable and 
cost-effective.

When successful, biocontrol reduces the alien plant’s 
invasiveness and overall success, causing the population 
to decline and reduce its spread.

Conventional
versus biological
control

The ARC Weeds Division (and its predecessors) has a long history when it comes to the control of invasive alien 
plants - it first began researching biocontrol in 1913 as a means to stop the rapid spread of the cactus Opuntia 
monacantha across the country.

Since then, the Division has tested 270 potential control agents, 106 of which were proven effective and safe for 
release. Of these106 agents, 75 became established in the field against 48 target alien plant species. The Division 
brought 21% of these under complete control.

Biocontrol agents released by the Division controlled a further 38% of alien plants substantially, which now require 
only limited intervention.

The ARC-PPRI Weeds Research Division

A biological control agent must be thoroughly tested to confirm that it targets only the invasive plant before it is 
released to the environment. This is to ensure that the biocontrol agent has no unexpected or damaging impacts on 
indigenous flora, fauna, or agricultural crops.

This testing is done by confining the biocontrol control agent to a registered quarantine facility under strict 
quarantine conditions to study its host-specificity and impact on the target weed.

In South Africa, the Department of Agriculture, Forestry and Fisheries (DAFF) and the Department of Environmental 
Affairs (DEA) stringently regulate the import, quarantine and release of foreign species for biocontrol: only agents 
that are proven safe for release and that will cause little to no damage to indigenous species or agricultural crops 
are allowed to be released into the environment to control invasive plants.

Locally, the ARC-PPRI Weeds Research Division tests a biological agent’s inability to develop on, or harm, any 
non-target species. So far, none of the biocontrol agents tested and released in South Africa has had unanticipated 
effects, a testament to its strict testing procedures.

Regulating Biocontrol Agents

Since the early 1600s, thousands of foreign plant 
species have been introduced to South Africa. 
Some of these species have been able to survive 
under South African conditions to the detriment of 
biodiversity.
These "naturalised" species are considered invasive alien plants (IAPs) once they can survive and reproduce under 
local conditions and are able to spread without human intervention. Of the many naturalised IAP species in South 
Africa, about 340 are considered invasive.

According to the Southern African Plant Invaders Atlas, over 10 million hectares of pristine South African 
environment has been invaded and affected by IAPs, equivalent to 12.2% of South Africa’s total land area (121 
909 000ha).  Since invasive plants can negatively impact ecosystems, they put South Africa’s diverse indigenous 
plant species at risk.

IAPs gain a foothold in a new environment either by invading undisturbed, pristine vegetation or taking advantage 
of environmental disturbances. Some alien plants have a competitive advantage over indigenous plants because 
their natural predators were left behind when the plants were introduced; this aids invasion, which may lead to 
environmental degradation.

To prevent this, AIPs need to be controlled. This can be done either mechanically (by physically destroying or 
removing alien plants), chemically (by using herbicides to kill alien plants), or biologically (by introducing 
host-specific natural enemies that attack the alien plants), or through a combination of all three.


