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Mite pests of bees are one of the major production 
constraints facing the apiary industry throughout 
the world. In most countries, the mites are present 
and have a significant impact on productivity and 
production costs. In Australia, the only country in the 
world without these mites, the maintenance of effective 
quarantine strategies against them is a major aim.

The Australian Centre for International Agricultural 
Research (ACIAR) has funded research on these 
important pests for about 15 years. The outcomes of 
this research have made a significant contribution 
internationally to a better understanding of the mites, 
especially Varroa species, and their host conditions.

The outcomes of the research are a good example of 
the mutual benefits inherent in ACIAR’s collaborative 
research model.

Research in ACIAR partner countries on a pest that is 
also a serious threat to Australia can provide synergisms 
leading to breakthroughs that would not be as likely 
to occur if the research were done in isolation in 
each country. So it was in the research reported here. 
A partnership of entomological experts from Australia 
and those from countries where the mite pests are 
present, but in different environments, led to major 
advances in understanding of mite–bee relationships.

These, in turn, permitted development of not only some 
simple control measures for smallholder beekeepers, 
but also some important new strategies to significantly 
improve quarantine procedures.

The work has also had a significant impact on the 
scientific community, as evidenced by the very 
high citation rate (third among all papers of CSIRO 
Entomology) of one of the papers resulting from 
the research.

This impact assessment study highlights the substantial 
benefits that can be gained for both Australia and 
partner countries from collaborative research. In this 
case, due to the significance of the threat and relative 
size of the industry, the benefits to Australia are very 
large. While the benefits in partner countries are 
smaller, they accrue to the poorer smallholder sector, 
which is one of ACIAR’s main targets.

Peter Core 
Director 
ACIAR

Foreword
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The projects examined in this impact assessment are 
concerned with increasing understanding about major 
mite pests of bees—Tropilaelaps clareae, Varroa jacobsoni 
and V. destructor. These mites cause significant damage 
to honey bees. The projects were carried out in Australia, 
Indonesia, Papua New Guinea and the Philippines.

The research undertaken in the projects has substan-
tially increased understanding about these two pests, to 
the extent that the picture of their spread and therefore 
of the risks they pose has changed fundamentally over 
the course of the research.

There are two major benefits from the research: first, 
to beekeeping through better understanding of mite-
control methods; and second, to quarantine procedures, 
through better understanding of the true nature of the 
risks posed by the mites. These two benefits have, in 
turn, economic effects through maintaining the value 
of honey production and the indirect (but nevertheless 
substantial in some cases) pollination benefits of 
honey bees.

The value of the research is estimated using a 
standard economic surplus framework. Net increases 
in economic surplus as a result of the research are 
summarised below. Benefits for Papua New Guinea have 
not been quantified due to unavailability of data.

Net benefit–cost outcomes, incorporating project costs 
are summarised below.

There are greater potential benefits than those we have 
quantified here. In particular, the research has shown that 
it is possible to eliminate Varroa mites from Indonesia. 
However, for this benefit to be realised, considerable 
institutional development would be required. Similarly, 
for a variety of reasons, cost-effective means of mite 
control are being adopted only very slowly in Indonesia. 
Both of these potential benefits point to fruitful areas for 
further research.

Further, the scientific work underlying these projects has 
been groundbreaking, leading to the third most cited 
paper to come from CSIRO Entomology and to substan-
tially improved understanding of the mites worldwide. 
There are therefore likely to be substantial benefits to 
other countries, but these have not been included here 
because of difficulties in calculating and attributing them.

Summary

Present value of increased economic surplus

Benefit Value 
(A$m)

Philippines	 — honey production 2.8

	 — pollination 1.1

Indonesia — honey production 2.4

Australia — honey production and pollination 66.4

Source: Centre for International Economics estimates

Summary project outcomes

Gross benefits (present value A$m)

Total 72.6

Australia 66.4

Partner countries 6.3

Net benefits (present value A$m)

Total 68.4

Partner countries only 2.0

Benefit:cost ratio

Total 17.2:1

Partner countries only 1.5:1

Internal rate of return (%)

Total 27

Partner countries only 6.6

Source: Centre for International Economics estimates
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This report provides an economic impact assessment 
of four ACIAR-funded projects related to mite pests of 
bees. The commissioned organisation in all cases was 
CSIRO Entomology, Australia. Details of the projects 
are summarised in Table 1.

Because these projects were largely sequential, with 
knowledge building from one to the other, we have 
treated them here collectively, and undertaken a single 
impact evaluation to incorporate them all. The impact 
analysis presented here builds on earlier work of Pearce 
et al. (2006) which evaluated the Australian benefits of 
the projects. In this report, we complete the evaluation 
by estimating partner country benefits and combining 
them with the Australian benefits to provide an overall 
impact assessment.

Chapter 2 summarises the key research inputs, outputs 
and outcomes. Chapter 3 estimates the economic value 
of the impact of the research. Chapter 4 draws some 
conclusions.

1	 Introduction
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Table 1.  Description of bee-mite related projects

Project One hundred word summary

AS2/1990/028: Improved methods in 
the epidemiology and control of mites 
and other diseases of bees in Papua 
New Guinea

Partner country: Papua New Guinea

Collaborating institution: 
Department of Agriculture and 
Livestock

Duration: January 1991 to June 1994

Parasitic bee mites and diseases they carry currently threaten the successful 
beekeeping industry in the Eastern Highlands of Papua New Guinea, based 
on the European honey bee Apis mellifera. The mites are carried by the non-
productive Asian bee, Apis cerana, which has spread from neighbouring Irian 
Jaya. The objectives of this project are to study the biology of the two known 
bee mites, Varroa jacobsoni and Tropilaelaps clareae, and to combat the mites 
through chemical controls and better hive management. Scientists will also try 
to isolate pathogens potentially suitable for controlling bee mites, and study 
the effects of Asian bee pathogens on the European honey bee.

AS2/1994/017: Control of bee mites in 
Irian Jaya

Partner country: Indonesia

Collaborating institution:  Dinas 
Peternakan Propinisi Dati I, Livestock 
Service

Duration: July 1995 to June 1999

Earlier project work undertaken in ACIAR Project AS2/1990/028 revealed that 
the Asian bee Apis cerana and two bee mites, Varroa jacobsoni and Tropilaelaps 
clareae, had spread from west to east across the island of New Guinea from 
Irian Jaya into neighbouring Papua New Guinea (PNG). Both bee and mites 
are believed to have been brought in from Java about 15–20 years ago, and 
the mite T. clareae has caused destruction of many honey-bee (Apis mellifera) 
colonies in PNG. This project aims to form a clear picture of the occurrence 
and effects of bee and bee mite introductions into Irian Jaya, as a basis for 
planning a long-term campaign to eradicate T. clareae from the island of New 
Guinea.

AS2/1994/018: Improved methods 
for bee development and control of bee 
mites in Papua New Guinea

Partner country: Papua New Guinea

Collaborating institution: 
Department of Agriculture and 
Livestock

Duration: July 1995 to June 1999

Infestations of the Asian bee mite Tropilaelaps clareae threaten to destroy the 
beekeeping industry in Papua New Guinea (PNG). Australia’s bee industry is 
also at risk if this mite or two other pests, the Asian bee (Apis cerana) and the 
varroa mite (Varroa jacobsoni) enter from PNG. This project, which builds on 
the earlier ACIAR project  AS2/1990/028 , will monitor the spread of the Asian 
bee and the two mites in PNG. Scientists will also try to determine why the 
local variety of V. jacobsoni does not reproduce in honey-bee (Apis mellifera) 
colonies in PNG and how it differs from the V. jacobsoni that causes great 
damage in other countries. They will also expand their knowledge of T. clareae 
and A. cerana, and of another varroa mite, V. underwoodi, recently recognised 
in PNG.

AS2/1999/060: Control of bees 
and bee mites in Indonesia and the 
Philippines

Partner countries: Indonesia and the 
Philippines

Collaborating institutions: National 
Beekeeping Centre, Perum Perhutani, 
Indonesia; Don Mariano Marcos 
Memorial State University, Philippines; 
Dinas Peternakan Propinisi Dati I, 
Indonesia; University of the Philippines 
at Los Baños, Philippines

Duration: July 2001 to June 2005

Two genera of parasitic mites of bees (Varroa and Tropilaelaps) have a 
pathogenic effect on bees and pose a significant constraint to honey 
production in some of Australia’s neighbouring countries. They would seriously 
threaten Australia’s honey industry (as well as those industries relying on bees 
for pollination) if they became established here. The project's broad aims are 
to test cheap, effective and appropriate control measures and to develop 
genetic markers to allow the origin of the mites, and bees that spread them, to 
be identified. The markers will be useful in assisting Philippine and Indonesian 
authorities in decision-making about the feasibility of eradication campaigns 
and/or the scope of control programs. Australia’s capability to deal with future 
exotic incursions has also been strengthened. Through its various activities 
the project aims to  generate and support local capacity to undertake and 
promote control programs and to continue research

Source: ACIAR project documents


