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ABSTRACT: It is long past the time when we should be recognizing that the potential impacts of animal
health interventions focused on livestock may in fact be far from environmentally benign. ‘‘First, do no
harm’’ must apply to animal health policy-making as much as these wise words apply to clinical practice.
An effort to assess the Global Burden of Animal Diseases, analogous to a long-standing and highly
regarded endeavor in the public health realm, has only just been recently announced. This development
offers an important opportunity for the formulation of data-driven policy guidance in support of holistic
animal health and land-use management decisions that are more likely to be socially, ecologically, and
economically sustainable for generations to come.

In terms of human health, the concept of
measuring the global burden of disease
(Global Burden of Disease 2018) is of course
not a new one. There is now an important
initiative underway to develop a similarly
comprehensive and quantitative approach to
assessing the global burden of animal disease
(Rushton et al. 2018). However, for any
measurement of impacts, one has to be quite
specific in terms of the sectors (e.g., agricul-
ture, environment, public health) one propos-
es to monitor. Given that there are examples
of the ‘‘treatment being worse than the
disease’’ in both human and animal health,
some cross-sectoral introspection is indicated,
especially given humanity’s stewardship re-
sponsibilities for domestic as well as wild
animals.

Reliable, comprehensive global estimates of
the direct and indirect costs of many animal
diseases to society are currently lacking—
hence the value of a global assessment.
However, it is safe to say that the impacts of
nonzoonotic as well as zoonotic (transboun-
dary as well as endemic) diseases on livestock
and agriculture systems, national economies,
public health systems, and society overall are
in the billions of dollars every year (Food and
Agriculture Organization 2016). Such direct
and indirect costs relate, but are not limited,
to disease management programs (including
surveillance and vaccinations), control of
outbreaks, production losses, impacts on

human nutrition, public health costs related
to zoonotic diseases, and environmental im-
pacts and associated effects on livelihoods.
Rural communities in particular depend upon
wildlife, biodiversity more broadly, as well as
ecosystems and the services they provide.

To give one example, the global impacts of
foot and mouth disease (FMD) have been
estimated to potentially exceed US$22.5
billion annually (Knight-Jones and Rushton
2013), making this disease of artiodactylids
arguably the most economically impactful
nonzoonotic animal disease in the world.
Notably, assessments of such costs have, to
date, not evaluated the negative impacts of the
approaches used to control the disease on
other sectors, such as the wildlife sector in
southern Africa.

In southern Africa, FMD control has
largely been based on the deployment of
extensive cordon fences that separate wildlife
such as the African buffalo (Syncerus caffer),
known to carry foot and mouth disease
viruses, from livestock (Fig. 1). Over the past
70 yr of using fencing as the focus of control,
hundreds of thousands (Gadd 2012), if not
millions, of wild animals have died due to
their being impeded from undertaking sea-
sonal migrations critical for accessing grazing
and water resources. Looking at fencing
impacts in Botswana as an example, formerly
abundant populations of wildebeest (Conno-
chaetes taurinus) and red hartebeest (Alcela-
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phus buselaphus caama) in the Kalahari
system in the western part of the country
declined by an order of magnitude between
1978 and 2003: wildebeest from 315,000 to
16,000 and hartebeest from 293,000 to 45,000.
Similar impacts occurred in Botswana’s Mak-
gadikgadi system (Perkins 2010).

Nature-based tourism now contributes as
much or more to the gross domestic product
of the Southern African Development Com-
munity (SADC) region as do agriculture
(including livestock), fisheries, and forestry
combined (Scholes and Biggs 2004). The very
real impacts of FMD-related cordon fencing
on the free-ranging wildlife resource should
give us pause. The history of veterinary
cordon fencing in the region is one of
significant external subsidies going back to
the colonial era (Taylor and Martin 1987;

Cumming et al. 2015): one sector (livestock)
has been supported at the expense of another
(wildlife). With wildlife having moved into
such a prominent position, in terms of its
contribution to SADC’s economy through
nature-based tourism and associated econom-
ic activities, the importance of rethinking a
reliance on fencing becomes even clearer.
Fortunately, new approaches to managing
FMD-related beef trade risks that do not
depend on fencing are now available (Thom-
son et al. 2013b, 2018). These offer genuine
traction for the success of transfrontier
conservation areas as multi-use systems with
interlinked poverty alleviation and conserva-
tion goals (Thomson et al. 2013a). It is now
critical for economic analyses of FMD control
options to be truly cross-sectoral so that
assessments of the benefits and costs of

FIGURE 1. Map showing the major veterinary cordon fences (black lines) that have been deployed in
Namibia, Botswana, and Zimbabwe from 1950–2010. Protected areas (gray shading) are those areas designated
for conservation (e.g., national parks and game reserves). Map used with permission (Cumming et al. 2015).
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disease control strategies, including fencing
(Woodroffe et al. 2014), more accurately
reflect optimal, sustainable land uses. Foot
and mouth disease management policies in
other wildlife-rich areas of Africa can also
benefit from experiences in the SADC region.

There are other examples of how the global
burden of how we choose to manage animal
diseases needs to be more thoroughly as-
sessed. The public health community now
faces major challenges due to the antimicro-
bial resistance crisis. The realities of climate
change also emphasize the need for system
resilience: approaches to disease management
need to avoid tipping the scales away from
land uses likely to be more sustainable than
others in, for example, increasingly semiarid
and arid systems. Although the history of
FMD management in southern Africa offers a
useful window into the importance of a truly
holistic approach to any attempts to develop
an assessment of the global burden of animal
disease, there are many other diseases in
various parts of the world (e.g., brucellosis in
the greater Yellowstone system or African
swine fever in Eurasia) where animal health
professionals and policy-makers must also take
a precautionary, wide view of the potential
impacts of disease management decisions.

Economists working on animal health need
to partner with those analyzing the economic
contributions of (and potential negative im-
pacts of specific livestock health interventions
upon) wildlife and associated natural resourc-
es in the very same landscapes in order to
provide robust, data-driven policy guidance.
Only then will we have a chance of yielding
results that are socially, ecologically, and
economically sustainable for generations to
come.

LITERATURE CITED

Cumming DHM, Osofsky SA, Atkinson SJ, Atkinson MW.
2015. Beyond fences: Wildlife, livestock and land use
in southern Africa. In: One health: The theory and
practice of integrated health approaches, Zinsstag J,
Schelling E, Waltner-Toews D, Whittaker M, Tanner
M, editors. CABI, Wallingford, Oxfordshire, UK, pp.
243–257.

Food and Agriculture Organization. 2016. Economic
analysis of animal diseases. FAO Animal Production

and Health Guidelines No. 18. Food and Agriculture
Organization of the United Nations, Rome, Italy.
http://www.fao.org/3/a-i5512e.pdf. Accessed January
2019.

Gadd ME. 2012. Barriers, the beef industry and unnatural
selection: A review of the impact of veterinary fencing
on mammals in southern Africa. In: Fencing for
conservation: Restriction of evolutionary potential or
a riposte to threatening processes? Somers MJ,
Hayward MW, editors. Springer, New York, New
York, pp. 153–186.

Global Burden of Disease. 2018. Global burden of disease.
Institute for Health Metrics and Evaluation, Seattle,
Washington. http://www.healthdata.org/gbd. Ac-
cessed January 2019.

Knight-Jones TJD, Rushton J. 2013. The economic
impacts of foot and mouth disease—What are they,
how big are they and where do they occur? Prev Vet
Med 112:161–173.

Perkins J. 2010. Fences and landscape scale degradation.
In: Fencing impacts: A review of the environmental,
social and economic impacts of game and veterinary
fencing in Africa with particular reference to the
Great Limpopo and Kavango-Zambezi Transfrontier
Conservation Areas, Ferguson K, Hanks J, editors.
Mammal Research Institute, University of Pretoria,
Pretoria, South Africa, pp. 108–120.

Rushton J, Bruce M, Bellet C, Torgerson P, Shaw A,
Marsh T, Pigott D, Stone M, Pinto J, Mesenhowski S,
et al. 2018. Initiation of Global Burden of Animal
Diseases programme. Lancet 392:538–540.

Scholes RJ, Biggs R, editors. 2004. Ecosystem services in
southern Africa: A regional assessment. Council for
Scientific and Industrial Research, Pretoria, South
Africa, 76 pp.

Taylor RD, Martin RB. 1987. Effects of veterinary fences
on wildlife conservation in Zimbabwe. Environ
Manage 11:327–334.

Thomson G, Penrith M-L, Atkinson SJ, Osofsky SA. 2018.
Guidelines on commodity-based trade approaches for
managing foot and mouth disease risk in beef in
southern Africa. 3rd Ed. Technical Report on behalf
of Cornell University’s AHEAD Program, 17 pp.

Thomson GR, Penrith M-L, Atkinson MW, Atkinson SJ,
Cassidy D, Osofsky SA. 2013a. Balancing livestock
production and wildlife conservation in and around
southern Africa’s transfrontier conservation areas.
Transbound Emerg Dis 60:492–506.

Thomson GR, Penrith M-L, Atkinson MW, Thalwitzer S,
Mancuso A, Atkinson SJ, Osofsky SA. 2013b.
International trade standards for commodities and
products derived from animals: The need for a system
that integrates food safety and animal disease risk
management. Transbound Emerg Dis 60:507–515.

Woodroffe R, Hedges S, Durant SM. 2014. To fence or
not to fence. Science 344:46–48.

Submitted for publication 21 January 2019.
Accepted 13 March 2019.

OSOFSKY—PERSPECTIVE 757

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 25 Apr 2024
Terms of Use: https://bioone.org/terms-of-use


