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Classical biological control (CBC) is the introduction of a biological control agent (BCA), 
usually from a pest’s area of origin, to permanently control a target pest in an area where it 
has become invasive. In the context of agriculture, the main beneficiaries of CBC are the 
farmers who have their pest problems reduced without necessarily actively promoting or 
introducing BCAs, which by spreading and reproducing naturally contribute to the public 
good (Cock et al., 2010). The reduced crop losses from pests lead to improved food 
security and improved livelihoods. Farmers in most parts of the world have benefited from 
this approach. Farmers also benefit from reduced exposure to pesticides as a result of 
reduced need, and consumers benefit from reduced pesticide residues in food. Thus, CBC is 
a public good, as the benefits reach all who grow and use the crop, without requiring them 
to make any additional interventions. The use of CBC also enables producers to reduce 
pesticide use and residues to meet the high standards of profitable foreign export markets, 
resulting in job creation in the grower’s country and a significant influx of foreign 
exchange to developing countries. For all these reasons, CBC in developing countries is 
often considered an appropriate form of development assistance, and suitable for 
development agency funding. 

In this analysis, following Cock et al. (2016), we shall use the terms ‘success’ and 
‘successful’ to refer to the extent to which a CBC programme has been carried out as 
planned and the target pest brought under control, and the term ‘impact’ to assess how this 
success has addressed socio-economic and societal concerns (normally positively, but the 
possibility of adverse effects should not be ignored). 

Thus, when evaluating the success and impact of a CBC programme, after the initial 
selection of the target, factors to consider include: 

 The logistics of implementation: was a suitable BCA found? Was it successfully 
released in the target area? Did it become established and persist in the target area? 
When starting a new CBC programme, there is no guarantee that any of these steps 
can be completed, and their achievement needs to be documented. 

 Is there any evidence to show what impact the BCA has had on the target pest? 
Can it be demonstrated that the BCA successfully reduced the population of the 
target pest? 

 Has reducing the population of the target pest led to the desired benefits in terms 
of reduced pesticide use, reduced crop losses, increased carrying capacity, 
increased yields and/or environmental benefits? 
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 What economic, ecological and social changes have these benefits produced, and 
do these align with the goal of the intervention? In recent years, donors 
increasingly want to see a proper gender-sensitive impact evaluation, to help show 
how their funding has contributed towards achieving their objectives such as the 
Millennium Development Goals. 

 
It may be helpful to consider these steps in terms of the logical framework approach, 

often used for monitoring the implementation and impact of development projects 
(NORAD, 1999). The steps in a CBC programme are the activities, which if successfully 
implemented lead to outputs and an outcome, the biological control of the target pest, i.e., a 
success. Beyond this relatively straightforward success, the project purpose will be 
achieved if the successful biological control leads to increased yields or reduced losses in 
the crop system (this will be different for environmental pests), and if so whether this 
contributes to the overall goal, which may be characterized as improved or protected 
livelihoods, moving people out of poverty, etc. 

We consider five case studies (Table 13.1.1). The types of negative impacts caused by 
the pests include: 

 Crop losses due to direct damage by the pest 
 Increased pest management costs and time inputs, e.g., pest monitoring, extra 

pesticide applications, additional cultural control measures, weeding 
 Increased pesticide use and associated human and environmental harm 
 Production of certain crops may cease to be viable if all or most of the crop is lost 
 Reduced, poor quality, pest contaminated or pesticide contaminated export crops 

leading to consignments being turned away, affecting national economics 
 Market prices rise due to crop shortages, adversely affecting quality of rural / 

urban nutrition 
 Loss of ecosystem services such as watershed protection, pollination, etc. 

 
There are also knock-on effects of these negative impacts, including: 

 Livelihoods of rural subsistence farmers, through reduced food available for on-
farm consumption, reduced family income from selling produce, increased crop 
production costs 

 Increased food prices if the amount of locally produced food goes down 
 Negative impact on food security due to reduced staple food production 
 Negative effects on the national economy due to changes in local food markets and 

export crop earnings 
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Table 13.1.1. Overview of the impact assessment of five case studies of successful classical biological 
control of insects using insects. 

 

Common name Target 
area 

Key pest 
impacts 

Type of 
published 
impact 
assessment 

Cost: 
benefit 
(region) 

Scope for 
further 
evaluation 

 

Cassava 
mealybug 
Phenacoccus 
manihoti Matile-
Ferrero 
(Hemiptera, 
Pseudococcidae) 

Tropical 
Africa 

Cassava 
crop losses 
threatening 
livelihoods 
and food 
security  

Detailed 
scientific 
assessment 
and cost-
benefit 
analysis 

94 – 800 
(Africa) 

The programme 
in Africa has 
been 
documented, but 
the programme in 
SE Asia is on-
going. 

 

Mango mealybug 
Rastrococcus 
invadens 
Williams 
(Hemiptera, 
Pseudococcidae) 

West 
Africa  

Mango and 
other fruit 
crop losses 
threatening 
livelihoods 
and quality 
of nutrition 

Detailed 
scientific 
assessment 
and cost-
benefit 
analysis 

145 
(Benin) 

The programme 
in Africa has 
been 
documented, 
particularly in 
Bénin, but there 
is scope for 
extrapolating 
impact across the 
region. 

 

Pink hibiscus 
mealybug 
Maconellicoccus 
hirsutus (Green) 
(Hemiptera, 
Pseudococcidae) 

Caribbean  Multiple crop 
losses 
affecting 
livelihoods 
and trade 

Some 
scientific 
assessment 
and partial 
retrospective 
cost-benefit 
analysis 

8 
(Trinidad 
& Tobago) 

It should be 
possible to make 
a more detailed 
Caribbean-wide 
cost-benefit 
assessment. 

 

Brown peach 
aphid 
Pterochloroides 
persicae 
(Cholodkovsky) 
(Hemiptera, 
Aphididae) 

Yemen  Peach and 
stone fruit 
crop losses 
threatening 
livelihoods 

Limited 
scientific 
assessment 
and anecdotal 
comments on 
socio-
economic 
impact 

– Not practical at 
present, given the 
fighting in 
Yemen. In the 
future, monitoring 
of aphid and BCA 
would be needed 
to evaluate 
success; data on 
the value and 
importance of 
stone fruits for 
livelihoods will be 
needed. 

 

Banana skipper 
Erionota torus 
Evans 
(Lepidoptera, 
Hesperiidae) 

Mauritius  Banana 
losses 
affecting 
industry and 
quality of 
nutrition 

Anecdotal 
comments on 
control of 
target and 
benefits used 
to extrapolate 
based on 
economic 
figures 

53 
(Mauritius) 

Monitoring of 
skipper and 
BCAs is needed 
to clarify if CBC is 
working 
effectively. A 
more rigorous 
cost-benefit 
analysis should 
be made. 
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Discussion: The final impact envisaged in the planning and preparation stage of a CBC 
project will have implications. What impact is desired and why is it thought that the 
successful biological control of one particular pest will produce this impact? In some cases, 
the argument for tackling a new alien pest is very clear-cut, but this is not always the case, 
especially when ecosystem interactions are more complex than most agricultural 
ecosystems, e.g., many weeds and environmental pests. Most such ex ante studies have 
focussed on the anticipated costs of pests based on yield losses and control costs, but Hill 
and Greathead (2000) extend this to include the area at risk of infestation, damage level, 
indirect damage (e.g., side effects of pesticides or loss of habitat) and amenity costs (quality 
of life, human health, environment, social and cultural practices). A clear theory of change 
may be needed to pinpoint what impact is intended, and what impact is desirable but not the 
primary objective. 

As our case studies and many other publications have shown, there have been many 
substantial successes using CBC. However, impact is often poorly assessed, if at all, and is 
seldom documented, especially in developing countries. There is some limited scope for 
retroactive studies, structured around a cost-benefit analysis, but in most cases rigorous 
evaluation of the socio-economic impact is no longer practical. Commonly used socio-
economic methods can be and have been adapted to assessments of BCA impacts and tested 
to see if the tools are appropriate. It is likely that the tools would need to vary slightly to 
assess impact of an agricultural pest as opposed to an environmental pest. Protocols could 
most easily be developed and tested in programmes that reuse BCAs of known 
effectiveness, where basic parameters are reasonably well understood. Fine tuning some 
protocols specifically for these impact areas could be useful as it would provide some 
examples of standard good practice to work from in future programmes, especially for 
those who do not have a socio-economic background. 
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