
Implications of Transformative Changes for Research
on Emerging Zoonoses

Thijs Kuiken

Department of Viroscience, Erasmus University Medical Centre, Wytemaweg 80, 3000 CA Rotterdam, The Netherlands

The biosphere is being altered to an unparalleled degree

across all spatial scales, and biodiversity is declining faster

than at any time in human history. This is the conclusion of

the authoritative global report on the state of nature,

ecosystems and nature’s contributions to people, published

in May 2019 by the Intergovernmental Science-Policy

Platform on Biodiversity and Ecosystem Services (IPBES

2019). According to this report, important underlying

causes are rapid growth of the human population, and its

production and consumption patterns. In the last 50 years,

the human population has doubled, the global economy

has grown nearly fourfold, and global trade has grown

tenfold. Under current trends, the authors of this report

predict an ever faster downward spiral, with the additional

risks of irreversible loss of many ecosystems, and multi-

metre rise in sea level.

Simultaneously with these ecosystem changes, the total

number of outbreaks of human infectious diseases has in-

creased globally since 1980. Sixty-five per cent of these

diseases were zoonoses (Smith et al. 2014). Important

drivers for the emergence of zoonotic diseases in past

decades were the increased movement of human popula-

tions into uninhabited regions, where they came into

contact with previously undisturbed wildlife; increased

livestock and poultry production; and the increased inter-

national trade and transport of wild and domestic animals

(Smith and Guégan 2010). These drivers are part and parcel

of the same underlying causes of biosphere alteration and

biodiversity decline. Although global improvements in

prevention, early detection, control and treatment are

becoming more effective at reducing the number of people

infected (Smith et al. 2014), they are not sufficiently

effective in reducing the risk of emergence of zoonoses. For

example, although highly pathogenic avian influenza

(HPAI) emerged as a serious threat to human health in

1997, and scientists have provided solutions to improve

biosecurity and to vaccinate poultry, the disease has be-

come endemic in poultry populations of multiple coun-

tries, and is still in danger of causing a pandemic (Peiris

et al. 2007). Also, although severe acute respiratory syn-

drome (SARS) caused a pandemic in 2003, and scientists

soon discovered both the etiological agent and the drivers

for its emergence (Zhong et al. 2003), this knowledge did

not prevent the emergence of coronavirus disease 2019

(COVID-19), caused by a similar etiological agent and

emerged due to the same drivers.

In the summary of their report (IPBES 2019), which

was approved by 132 member governments, the IPBES

concluded that ‘‘goals for conserving and sustainably using

nature and achieving sustainability cannot be met by cur-

rent trajectories, and goals for 2030 and beyond may only

be achieved through transformative changes across eco-

nomic, social, political and technological factors.’’ As a

citizen and scientist, I fully endorse this conclusion. Given

that the underlying causes are largely the same, it follows

that these same transformative changes are needed to re-
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duce the risk for the emergence of zoonoses (Dobson et al.

2020; Settele et al. 2020).

It is one thing to agree with such a conclusion in

theory, quite another to actually put it into practice.

Transformative changes are defined by IPBES as ‘‘a fun-

damental, system-wide reorganization across technological,

economic, and social factors, including paradigms, goals,

and values’’ (IPBES 2019). This is a formidable undertak-

ing, which not only requires efforts at all levels of society,

including private citizens, businesses, and governments, but

also a complete reassessment of how we perceive ourselves

in relationship to the world around us. A good starting

point for making transformative changes might be to gauge

what the paradigms, goals and values are of the current

generation, in short, to formulate our current narrative

(McAdams 2001). Not an easy task, because that narrative

has been shaped unconsciously by our parents, teachers,

and peers.

The current narrative that prevails in most of the world

might be summarized as follows. We generally feel separate

from nature, and view nature as a source of materials and

goods to serve our needs which we place above the needs of

other species. We measure our standard of living by the

gross domestic product (GDP), which is primarily the

monetary value of the goods and services produced in a

country. We consider the national economy, as measured

by its GDP, to be doing well only if it keeps on increasing,

year after year. This could be considered as an anthro-

pocentric narrative (Grey 1993).

We need a new narrative that promotes a sustainable

way of living and would help reduce the risk of emerging

zoonoses. Such a new narrative might have the following

elements. We would be an integral part of nature and

balance our needs with those of other living species. Besides

GDP as a measure of the standard of living of our coun-

tries, we would include the health and well-being of its

people and animals, its biodiversity, and the integrity of its

ecosystems. We would realize that we must tread lightly to

maintain the integrity of Earth’s ecosystems in perpetuity,

both for the well-being and health of human society and of

other species (Steffen et al. 2011). Such paradigms, goals

and values fit with a more ecocentric narrative (Linden-

meyer et al. 2005).

A new narrative such as this would profoundly alter the

way the scientific community does research on emerging

zoonoses and would support the implementation of

transformative changes by providing factual information

for societal decisions (Table 1). First, the formulation of

research problems addressed in response to a zoonotic

disease would be much broader, giving as much attention

to inorganic nature, ecosystems, wildlife, and domestic

animals, as to humans, and considering ecological and

Table 1. Possible Effects of a New Narrative on Choice of Problems, Methods and Solutions of Research on Emerging Zoonoses

Research section Current narrative New narrative

Research problem formula-

tion

Focus on human health Equal attention to health of ecosystems, animals, and hu-

mans

Emphasis on financial cost to society Equal attention to ecological, social, and financial costs to

society

Restricted scope, e.g. interaction between

pathogen and human host only

Broad scope: interrelatedness of all organic and inorganic

elements in the system included

Choice of scientific methods Emphasis on financial cost Equal emphasis on environmental impact

Development of solutions

for addressing zoonotic

disease issues

Emphasis on current event Attention to all events of this nature

Short-term Also long-term

Solutions for proximate causes well ac-

cepted

Solutions for proximate causes accepted only if action

undertaken to deal with ultimate causes

Acceptability determined by possibility to

continue financial profit of human

activity involved

Acceptability determined by improvement to health and

well-being of humans and animals, and to health and in-

tegrity of ecosystems
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social costs to society as well as financial costs. This is in

line with the One Health approach, but goes further. Sec-

ond, the choice of methods employed to conduct scientific

research would be determined not only by financial costs,

but more importantly by their environmental impact.

Third, solutions for addressing zoonotic disease issues

would include not only emergency measures such as the

development of vaccines, but also long-term measures that

address underlying causes of disease emergence and help to

make the transition to a sustainable society and to reduce

zoonotic risk. Examples of the possible effects of a new

narrative on emerging zoonosis research are given for HPAI

and COVID-19 (Table 2).

This new narrative would also transform other re-

search-related activities, such as the categorisation of aca-

demic disciplines and the education of scientists at

universities. It would change how emerging zoonosis re-

search is presented and discussed at conferences, published

in journals, translated into government policies, and

communicated to the general public. These changes would

be part of the ‘‘fundamental, system-wide reorganization

Table 2. Possible Effects of a New Narrative on Choice of Problems, Methods and Solutions of Research Related to Emergence of Highly

Pathogenic Avian Influenza (HPAI) and Coronavirus Disease (COVID-19)

Research section Examples in current narrative Examples in new narrative

Research problem for-

mulation

Pathogen emergence in chickens (HPAI) or traded

wildlife (COVID-19) causes mortality in humans

(Peiris et al. 2007; Baud et al. 2020) and high

financial costs to poultry industry (Rushton et al.

2005) or global economy (IMF, 2020)

Increased demand for wild and domestic animal

protein in human diet drives wildlife trade and

livestock production, and is associated with in-

creased land use change and freshwater with-

drawals, loss of biodiversity, environmental

pollution (Poore and Nemecek 2018), emergence

of infectious diseases like HPAI (Jones et al. 2013)

and COVID-19 (Sun et al. 2020), reduction of

animal welfare (Dawkins 2011), and both positive

and negative effects on human health (Godfray

et al. 2018)

Choice of scientific

methods

Evaluation of financial costs of the study, including

personnel, laboratory experiments, travel to con-

ferences, and publication of scientific articles

Evaluation of methods with potentially significant

environmental impacts (e.g. air travel, use of bio-

safety level 3 facilities, breeding laboratory animals,

plastic and chemical waste from virological and

pathological analyses, long-term storage of swabs

and tissue samples in ultracold freezers, and long-

term storage of viral genome sequences in com-

puters) by Environmental Impact Assessment

(European Parliament 2014)

Development of solu-

tions for addressing

zoonotic disease issues

Development of low-cost vaccines against current

strain of HPAI or SARS-CoV; these solutions re-

duce risk of human infection while maintaining

status quo in poultry production and wildlife trade,

but do not remove the risk for the emergence of

other pathogens from these sources

Reduction of wildlife trade and livestock production,

stimulation of circular agriculture with feed pro-

duction and nutrient recycling at the local level, in

parallel with a shift from animal-based protein to

plant-based protein in human diet (Jurgilevich

et al. 2016; Nuno et al. 2018; Poore and Nemecek

2018); these solutions are aimed at improving

biodiversity and ecosystem health and benefiting

animal health and welfare and human health, but

also can reduce the risk of emergence of viral dis-

eases such as COVID-19 in wildlife and HPAI in

livestock
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across technological, economic, and social factors’’, as

proposed by the IPBES in its 2019 report (IPBES 2019).

So what are the next steps? A first step would be to

discuss these ideas about transformative changes with other

researchers studying emerging zoonoses, in university

departments, research institutes, and scientific societies, at

workshops, symposia, and conferences. Hopefully, this

would lead to consensus on desired changes to our narra-

tive and, consequent to that, to research-related activities.

These agreed-upon changes could be implemented in

organisational policies by leaders of universities, institutes,

societies, and funding bodies. By transforming the way that

we work, scientists who study emerging zoonoses will not

only be able to reduce the risk of future outbreaks like

COVID-19, but also contribute to attaining a sustainable

society.
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Pietikäinen J, Saikku L, & Schösler H (2016) Transition towards
circular economy in the food system. Sustainability 8:69; DOI: h
ttps://doi.org/10.3390/su8010069

Lindenmeyer D, Burgman M. (2005) Practical Conservation Biol-
ogy, Melbourne, CSIRO Publishing

McAdams DP (2001) The psychology of life stories. Review of
General Psychology 5:100–122; DOI: https://doi.org/10.1037/10
89-2680.5.2.100

Nuno A, Blumenthal JM, Austin TJ, Bothwell J, Ebanks-Petrie G,
Godley BJ, Broderick AC (2018) Understanding implications of

278 T. Kuiken

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S1473-3099(20)30195-X
https://doi.org/10.1016/S1473-3099(20)30195-X
https://doi.org/10.1126/science.abc3189
https://doi.org/10.1126/science.abc3189
http://data.europa.eu/eli/dir/2014/52/oj
http://data.europa.eu/eli/dir/2014/52/oj
https://doi.org/10.1126/science.aam5324
https://doi.org/10.1080/00048409312345442
https://doi.org/10.1080/00048409312345442
https://www.imf.org/en/Publications/GFSR/Issues/2020/04/14/Global-Financial-Stability-Report-April-2020-49020
https://www.imf.org/en/Publications/GFSR/Issues/2020/04/14/Global-Financial-Stability-Report-April-2020-49020
https://www.imf.org/en/Publications/GFSR/Issues/2020/04/14/Global-Financial-Stability-Report-April-2020-49020
https://ipbes.net/news/global-assessment-summary-policymakers-final-version-now-available
https://ipbes.net/news/global-assessment-summary-policymakers-final-version-now-available
https://ipbes.net/news/global-assessment-summary-policymakers-final-version-now-available
https://doi.org/10.1073/pnas.1208059110
https://doi.org/10.3390/su8010069
https://doi.org/10.3390/su8010069
https://doi.org/10.1037/1089-2680.5.2.100
https://doi.org/10.1037/1089-2680.5.2.100


consumer behavior for wildlife farming and sustainable wildlife
trade. Conservation Biology 32:390–400; DOI: https://doi.org/1
0.1111/cobi.12998

Peiris JS, de Jong MD, Guan Y (2007) Avian influenza virus
(H5N1): a threat to human health. Clinical Microbiology Re-
views 20:243–267; DOI: https://doi.org/10.1128/CMR.00037-06

Poore J, Nemecek T (2018) Reducing food’s environmental im-
pacts through producers and consumers. Science 360:987–992;
DOI: https://doi.org/10.1126/science.aaq0216

Rushton J, Viscarra R, Guerne Bleich E, McLeod A (2005) Impact
of avian influenza outbreaks in the poultry sectors of five South
East Asian countries (Cambodia, Indonesia, Lao PDR, Thailand,
Viet Nam): outbreak costs, responses and potential long term
control. World’s Poultry Science Journal 61:491–514; DOI: http
s://doi.org/10.1079/WPS200570

Settele J, Dı́az S, Brondizio E, Daszak P (2020) COVID-19 stimulus
measures must save lives, protect livelihoods, and safeguard nature
to reduce the risk of future pandemics. Intergovernmental Sci-
ence-Policy Platform on Biodiversity and Ecosystem Services
secretariat. https://ipbes.net/covid19stimulus [accessed January
5, 2021]

Smith KF, Goldberg M, Rosenthal S, Carlson L, Chen J, Chen C,
Ramachandran S (2014) Global rise in human infectious disease

outbreaks. Journal of the Royal Society, Interface, 11: 20140950;
DOI: https://doi.org/10.1098/rsif.2014.0950
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