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Abstract The COVID-19 pandemic is a global crisis

emanating both from a virus (SARS-CoV-2) and from the

drastic actions to contain it. Here, we reflect on the

immediate responses of most world powers amid the

pandemic chaos: totalitarian surveillance and nationalist

isolation. Drawing on published literature, we consider

measures such as wildlife-use bans, lockdowns and travel

restrictions, along with their reverberations for people,

economies and the planet. Our synthesis highlights

significant shortfalls of applying command-and-control

tactics in emergencies. For one, heavy-handed bans risk

enormous unintended consequences and tend to fail if they

lack legitimacy or clash with people’s values. Furthermore,

reactive and myopic strategies typically view the pandemic

as a stand-alone crisis, rather than unravelling the complex

interplay of nature-society interactions through which

zoonotic diseases originate. A return to adaptive

management approaches that recognise root causes and

foster socio-ecological resilience will be essential to

improve human and planetary health and mitigate future

pandemics.
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INTRODUCTION

The ongoing COVID-19 pandemic, caused by SARS-CoV-

2 (Severe Acute Respiratory Syndrome Coronavirus 2), is

likely the greatest crisis facing humanity since World War

II (Kickbusch et al. 2020). Since identification of the first

human infection in Wuhan, China, in late 2019 (Li et al.

2020), the disease has spread to over 200 countries, caused

[39.5 million confirmed cases and claimed over 1.1 mil-

lion lives worldwide (as of 18 October 2020; WHO 2020),

with little sign of abating. Health care systems have con-

sequently been stretched to their limits, resulting in

rationing of scarce medical resources and precarious trade-

offs on human lives (Emanuel et al. 2020). The devastating

consequences of the pandemic, however, extend far beyond

the immediate health crisis. Drastic government measures

taken to ‘flatten the curve’ – including lockdowns, travel

bans and militarised enforcement—have unravelled the

fabrics of everyday life, while simultaneously crippling

economies, impacting on human wellbeing, and impinging

on people’s basic rights (Nay 2020; Nicola et al. 2020).

COVID-19 is the third coronavirus-related epidemic to

emerge from a spillover from wild animals to humans,

following SARS (Severe Acute Respiratory Syndrome) in

2003, and MERS (Middle East Respiratory Syndrome) in

2012 (Petrosillo et al. 2020). These concerns, coupled with

COVID-19’s possible link with a Wuhan ‘wet market’ (Li

et al. 2020), have reignited a worldwide debate about the

potential human health threats posed by wildlife trade and

consumption, and prompted several countries to take

actions to halt the latter practices (Pinnock 2020; Standing

Committee of the National People’s Congress 2020). While

these threats are not in contention, the timing and justifi-

cation of such actions are questionable, given early evi-

dence that the virus is now spreading through human-to-

human transmission (Li et al. 2020) rather than via repe-

ated human-wildlife contacts.

Strategic government responses to the COVID-19 crisis

dichotomise on two fronts: (i) totalitarian surveillance

versus citizen empowerment, and (ii) nationalist isolation

versus global solidarity (Harari 2020). Most world powers

chose totalitarian surveillance and nationalist isolation,

which essentially equate to command-and-control tactics.
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Centralised guidance from the World Health Organization

(WHO) logically focuses on immediate actions to safe-

guard human lives and economies (Sohrabi et al. 2020).

However, there is also a need for systemic thinking on

feasible and sustainable long-term strategies for managing

the pandemic, especially given the historically long incu-

bation periods of similar coronavirus diseases, i.e., SARS,

MERS. (Sahin et al. 2020). Overreliance of governments

on high priority health guidance alone is likely to impose

significant challenges to both socio-economic and ecolog-

ical resilience—key elements of all-inclusive human

wellbeing (Farley and Voinoy 2016).

Complex problems, like COVID-19, have inherent

uncertainty and are best managed under ‘adaptive man-

agement’ frameworks that address the root causes of par-

ticular concerns (Gunderson et al. 2008). The current

responses to COVID-19 address the symptoms (i.e. curbing

emerging disease dynamics), while failing to confront the

underlying causes (i.e. drivers of unsafe and unsustainable

use of biological resources; global travel and economic

connectivity that affect people and the environment at local

scales). While command-and-control responses are appro-

priate for both simple tasks (e.g. measuring temperature)

and complicated systems (e.g. constructing an aircraft),

they are only useful in chaotic circumstances when dealing

with large-scale perturbations in socio-ecological complex

systems as a means of damage control (i.e. gaining control

of symptoms). Returning to adaptive management

approaches that acknowledge uncertainty and address

underlying causes is an essential requirement for sustain-

able futures of complex socio-ecological systems. These

approaches also recognise that the choices made today will

have long-term repercussions for such systems. Against

this backdrop, we speculate on what sustainable futures

may realise in the COVID-19 aftermath. To gather evi-

dence to reinforce our assessment, we used Boolean search

operators to explore published and peer-reviewed literature

indexed in the bibliographic databases Google Scholar,

Scopus and Science Direct, and repeated similar searches

in the ‘grey literature’ to retrieve relevant policy docu-

ments, working papers and other unpublished materials.

We begin our synthesis by reflecting on three primary

responses to the underlying risks of relatively common

zoonotic emerging diseases, a small fraction of which are

associated with single-stranded RNA enveloped viruses

like SARS-CoV-2 (Han et al. 2020). We further deliberate

on the likely reverberations of choices already taken by

many governments to contain the pandemic spread—to-

talitarian surveillance and nationalist isolation (Harari

2020). Our focus is on the direct and indirect repercussions

of these choices for existing socio-economic frameworks,

and within the wider milieu of other global environmental

change drivers (e.g. climate change, habitat disruption,

human migration etc.). We conclude by exploring new

epistemological trajectories aimed at improving adaptive

capacity and resilience, and thereby mitigating environ-

mental mismanagement and emerging global health

concerns.

RESPONSES TO EMERGING DISEASES

Minimise emerging disease opportunities

Totalitarian responses effectuated several immediate leg-

islative changes relating to wild animals. These included

widespread closures of ‘wet markets’ (Volpato et al. 2020)

and blanket prohibitions on wildlife use (hunting, trading,

consumption) in China (Standing Committee of the

National People’s Congress 2020) and some African

countries like Malawi and Gabon (Pinnock 2020), accom-

panied by voluminous calls to extend similar injunctions

globally (Neupane 2020; Orenstein 2020). Such heavy-

handed sanctions are unrealistic, inequitable and poten-

tially self-defeating. This is firstly because the precipitous

shut down of ‘wet markets’—which contribute substan-

tially to urban and rural food security worldwide (Roe et al.

2020; Vandebroek et al. 2020)—was possibly premature,

considering the hitherto unconfirmed links between the

virus’s origin and the now infamous Huanan Market (Co-

hen 2020).

Secondly, history illustrates that such indiscriminate

bans are seldom effective, since they fail to consider the

centrality of wildlife in human livelihoods, the complexity

of the trade, as well as the political, economic and social

contexts in which they are implemented (Swan and Conrad

2014; Pooley et al. 2015; Bonwitt et al. 2018; Eskew and

Carlson 2020). Contentious environmental management

decisions that are likely to affect multiple actors and

agencies require broad stakeholder engagement, transpar-

ent dialogue and reconciliation of diverse values and needs

(Reed 2008). However, top-down rules that disregard this

engagement, and conflict with the values and beliefs of

those people expected to follow them, will almost certainly

be met with resistance and distrust (Swan and Conrad

2014; Bonwitt et al. 2018). Indeed, there is little evidence

that either zoonotic outbreaks or bans markedly deter

wildlife consumption or trade (Mufunda et al. 2016; Seytre

2016; Bonwitt et al. 2018), including that of suspected

disease hosts (Yang et al. 2007; Cronin et al. 2015; Akem

and Pemunta 2020), and demand could even increase due

to perceptions of scarcity (Conrad 2012). Where demand

persists, there is considerable risk of driving activities

deeper underground and enmeshing these with other

organised criminal networks (Bonwitt et al. 2018; Eskew

and Carlson 2020; Roe et al. 2020). It is precisely such
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circumstances that will hinder monitoring and regulation of

the trade, promote unsanitary practices, and ultimately

increase the potential for zoonotic outbreaks (Bonwitt et al.

2018; Roe et al. 2020).

Last, but by no means least, this myopic focus on

wildlife trade as the single causative agent in emerging

zoonoses overlooks the many other important anthro-

pogenic and environmental drivers that amplify zoonotic

risks. In fact, almost half of all human infectious disease

outbreaks in recent decades have arisen due to changes in

land use, agricultural activities, or other food production

practices (Loh et al. 2015). Rampant deforestation, unbri-

dled land conversion, intensification of farming, and

infrastructure development have all expanded and modified

the interface between wildlife, livestock and people, and

created a ‘perfect storm’ for the spillover of animal

pathogens to humans (Plowright et al. 2017; Faust et al.

2018). Once a spillover occurs, our hyper-connected global

societies and transport systems make it easy for diseases to

spread rapidly and transition into pandemics, as COVID-19

has tragically shown us. Crucially, if the world is to prevent

similar devastating pandemics in the future, we urgently

need to address all root causes of increasing zoonotic dis-

ease emergence, rather than focusing solely on wildlife

trade.

Minimise disease transmission mechanisms

Nationalist isolation aims to address the drivers of suc-

cessful disease transmission by severely curtailing human

movement. Along with domestic lockdowns, 100% of

global destinations have implemented COVID-19 related

travel restrictions, with most completely shutting borders,

suspending flights and halting entry of non-citizens

(UNWTO 2020). The architecture of global and societal

connectedness is a key element of various economies (Bair

2008), the disruption of which carries major financial

consequences. Trade in areas such as commodities, trans-

port, distribution, and tourism (see Section 3) have been

heavily affected by health-related restrictions and capital

outflows (WTO 2020), and these shortfalls are unlikely to

be recouped post-pandemic. COVID-19 has also placed

extraordinary stress on food systems due to both supply and

demand shocks, although some supply chains have

demonstrated remarkable resilience to these stresses. In

developing countries, where social safety nets are less well

developed, the greatest food security threat has not been

with the unavailability of food, but rather with the lack of

access to food due to lockdown restrictions and financial

constraints (OECD 2020). McKibbin and Fernando (2020)

modelled the global macro-economic impacts of COVID-

19 using various scenarios of differing infection intensities,

but models reflecting consequences of different response

options are rare.

Several commentaries suggest some potentially positive

environmental outcomes owing to COVID-19 related

restrictions, such as reduced air pollution and carbon

emissions due to decreased domestic and international

traffic (Neupane 2020). However, these improvements are

transient and prone to reversal as restrictions are increas-

ingly lifted. There will likely to be significant impacts on

sustainability, and perhaps most notably on the environ-

mental pillar of sustainability, if the global purpose is to

restore socio-ecological systems to the way they were

before the pandemic.

Maximise immunity

Nationalist isolation endeavours to slow emerging disease

growth (‘flatten the curve’) to enable medical facilities to

cope with severe COVID-19 symptomatic cases, while also

buying time for vaccine development (Harari 2020). This

approach also prioritises medical capacity on COVID-19

responses, which inevitably compromises a range of other

potentially fatal human health conditions (Emanuel et al.

2020). Nationalist isolation could theoretically suppress the

dynamics of susceptible host populations to develop ‘herd

immunity’ to SARS-CoV-2 (Randolph and Barreiro 2020),

although the extent to which natural immunity persists after

infection is yet to be confirmed, and there have been cases

of reinfection (Fontanet and Cauchemez 2020; Long et al.

2020). While an effective vaccine represents the safest way

to achieve herd immunity, lengthy clinical trials and cau-

tious validation studies will hinder swift vaccine avail-

ability and thus broadscale vaccine control of COVID-19

(Kaur and Gupta 2020). An immediate and more probable

scenario is additional waves of infections, most likely

seasonal (Nickbakhsh et al. 2020; Smit et al. 2020). Even

so, totalitarian surveillance and nationalist isolation are

likely to remain as government preferred optimisation

responses that allow adaption of the intensity of lockdown

controls to oscillating levels of infection (Rawson et al.

2020).

The economic downturn and ‘exclusionary’ mentality

associated with nationalist isolation further holds signifi-

cant ripple effects on social structures and human wellbe-

ing, including malnutrition, unpredicted criminal activity,

breakdowns in informal family support systems, domestic

violence, stigmatisation and xenophobia (Cheng 2020;

Nicola et al. 2020). Totalitarian measures under this

domain also extend to the imposition of lengthy and con-

troversial alcohol and tobacco/nicotine bans in countries

like South Africa, premised on the need to protect public

health and strengthen individual immunity (Egbe and

Ngobese 2020). However, much like wildlife-use bans,

123
� The Author(s) 2020

www.kva.se/en

814 Ambio 2021, 50:812–821



such prohibitions overlook the power of societal norms, as

well as the grasp of addictions, and thus appear to be lar-

gely ineffective in breaking people’s long-term habits.

Although well intended, they served to undercut legal

excise tax revenues and fuelled a burgeoning black-market

trade for these products (van Walbeek et al. 2020) that

might well prove more difficult to extinguish than the virus

itself.

Suppositions

The present command-and-control reactions are responding

to the constraints of the current operating framework.

Returning to adaptive management once the pandemic

chaos has been brought under control may require deci-

sion-makers to reimagine new systems and to reflect on

what could have been done differently. The pandemic is

also forcing humankind to address the underlying

assumptions in our present models for living. The way that

nature is rebounding in a new quieter world, as noted

through numerous anecdotal natural history observations

accumulated globally through social media, is a wake-up

call to our dysfunctional relationship with the planet and a

reminder that humans are just one species in the system.

Recognising that human health is intricately linked with

planetary health will be critical if we are to emerge

stronger after the crisis.

FUTURISTIC OUTLOOKS FOR GLOBAL CHANGE

PATTERNS AND EXISTING FRAMEWORKS

Several consequences of the pandemic will impose changes

on the existing global socio-economic order. We elaborate

on four aspects. The first is the totalitarian call to shut

down ‘wet markets’ and to abolish the global wildlife trade

in its entirety (Neupane 2020; Orenstein 2020; Pinnock

2020; Standing Committee of the National People’s Con-

gress 2020), which risks exacerbating inequality and pov-

erty with no commensurate benefits. The totalitarian

surveillance regime has also seen some authorities

deploying hi-tech digital technologies to monitor their

citizens (e.g. face recognition software, smartphone intel-

ligence, biometric data collection), reputedly for the pur-

pose of contact and disease spread tracing. Several

commentators highlight the impacts of such intrusions on

human privacy and free choice (Harari 2020; Ienca and

Vayena 2020). Other measures taken—such as mandatory

COVID-19 testing, involuntary quarantines and enforced

hospitalisations (Parmet and Sinha 2020; Weiner 2020)—

might be considered similarly extreme and intrusive on

human rights.

The second aspect relates to the global ‘paralysis’

caused by the sustained nationalist isolation restrictions on

travel, which have possibly only had modest effects on the

pandemic trajectory (Chinazzi et al. 2020). These con-

straints have, however, had unprecedented impacts on

aviation and tourism industries that crucially depend on

both international and national visitors (Gössling et al.

2020; Nicola et al. 2020), with losses of up to $5.5 trillion

and 197 million jobs projected for the sector worldwide

(WTTC 2020). Trial health screening initiatives at Lon-

don’s Heathrow Airport—including facial recognition

thermal screening technologies, UV sanitation and con-

tactless security screening equipment—also provide a

glimpse of how travel standards might change in the near

future (Bates 2020). Even so, lingering pandemic fears and

the associated global recession will likely keep global

travel substantially reduced for some time.

The third is the impact on other industries and com-

merce. Many businesses, and particularly large corpora-

tions, have been able to overcome the challenges of

human-movement restrictions by diverting to online com-

munication technologies, while trade products continue to

move internationally (Craven et al. 2020). Others have not

been so fortunate (Parmet and Sinha 2020), and many have

closed. A by-product of nationalist isolation will likely be

the growth in remote stations of working.

Lastly, it is likely that the effects of nationalist isolation,

along with the COVID-19 related disruptions in global

food supply chains, will create an increased demand and

dependence on locally produced products. This could help

hard-hit economies to offset the impacts of the global

recession, while also reducing vulnerability to future

external food shocks or disruptions.

We discuss these consequences further in the context of

prevailing conservation models and impinging global

environmental change drivers.

Conservation models

Two competing ideologies exist in contemporary wildlife

conservation approaches: An exclusive, biocentric or ani-

mal protectionist ethic; and an inclusive, anthropocentric,

or human rights-orientated one (Swan and Conrad 2014;

Madzwamuse et al. 2020). Exclusive ideologies underpin

the non-consumptive eco-tourism model that abounds

across the globe (Gössling et al. 2020). Substantial reduc-

tions in travel predictably translate to substantial drops in

eco-tourism as a key economic basis of conservation

models. For example, the iconic African experience of the

wildebeest migration in the Serengeti National Park typi-

cally attracts large numbers of foreign visitors each year

and contributes significantly to Tanzania’s economy

(Gardner 2016). The global curtailment of travel inevitably
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collapsed this economic stimulus, while also cutting funds

for wildlife protection.

Even in the absence of nationalist isolation travel

restrictions, many exclusive animal-rights conservation

organisations rely on donor-based funding to accommodate

non-consumptive ideals. Nevertheless, both public good-

will and the philanthropic super-rich are likely to prioritise

support for controlling COVID-19 over that for wildlife

protection in the foreseeable future (Neupane 2020),

especially if exclusive ideologies continue to separate

human social resilience from ecological resilience.

Inclusive human rights ideologies promote the sustain-

able use of all values of ecological resources, including

consumptive values. African countries embrace this ide-

ology the strongest (Madzwamuse et al. 2020). For

instance, Botswana recently reinstated elephant hunting as

part of the wildlife use spectrum, following inclusive

consultation with its citizens (Cassidy and Salerno 2020).

Inclusive ideologies are as much at risk of a global

downturn in travel because a large fraction of the non-

consumptive eco-tourism values cannot realise into eco-

nomic return. African conservation strongholds, such as the

Kruger National Park, are key revenue generators through

wildlife viewing (Chidakel et al. 2020) and provide direct

and indirect employment for thousands of people, includ-

ing many from vulnerable rural communities. The closing

of parks during nationwide lockdowns nevertheless severed

these revenue streams and imperilled countless jobs and

lives. Parks that embrace inclusive human rights ideologies

and thus recognise sustainable use of all values may have

broader options of establishing funding resilience through,

for instance, complementing fragile tourism-based incomes

with less fragile consumptive-use incomes (Lindsey et al.

2020).

Although inclusive conservation ideologies promote

consumptive use, they will embed in a moral complex

trade-off of food security versus zoonotic health risks.

Throughout the developing world, ‘bushmeat’ (or wild

meat) and other wildlife resources represent a crucial and

irreplaceable source of food, income, medicine and cultural

identity for hundreds of millions of vulnerable people

(Cawthorn and Hoffman 2015; Nunes et al. 2019; Friant

et al. 2020), the value of which is often amplified during

periods of hardship (Brashares et al. 2004; de Merode et al.

2004). At the same time, zoonosis is relatively common

and increasing (Han et al. 2020). Nevertheless, strictly

enforcing totalitarian proscriptions on wildlife use, partic-

ularly amid unaddressed social inequalities and few alter-

native livelihoods, would have a disproportionate and

devastating impact on the food security and wellbeing of

myriads of people, potentially plunging them deeper into

poverty and criminality (Bonwitt et al. 2018). Of course,

the global demand for wildlife products is not only a

response to food and livelihood insecurity, but also one tied

to luxury, elitist consumption (Drury 2011; Volpato et al.

2020). These two issues undoubtedly need to be tackled

differently and appropriately; however, imposing legal

sanctions to induce behaviour change in an emergency

context (Bonwitt et al. 2018) is unlikely to be the solution

in either scenario.

An alternative to indiscriminate bans would be to

enhance regulation of wildlife commodity chains, particu-

larly those involving live animals (Roe et al. 2020). This

might entail devising protocols for the hygienic handling,

butchering and processing of wild animals; improving

health, sanitation, traceability and surveillance systems

along supply chains; as well as taking steps to reduce

human contact with high-risk species (Bonwitt et al. 2018).

These measures would likely require complementary

awareness campaigns that inform and educate consumers

on the risks of zoonotic transmission and the consequences

of food choices and habits (citizen empowerment), thereby

accommodating and incentivising human behaviour change

towards cautious, regulated and safe wildlife use (Bonwitt

et al. 2018; Volpato et al. 2020). Such initiatives might also

then encourage people to use wild resources more sus-

tainably and with respect. Responses within an inclusive

human rights conservation ideology could help integrate

social resilience with ecosystem resilience, a key element

of sustainability.

Global environmental change drivers

The current pandemic is a symptom of a complex interplay

of political, economic, social and environmental factors

that collectively compromise planetary health and thus also

human health (Fig. 1). Emerging disease is just one of

numerous global environmental change drivers that affects

socio-ecological resilience (Sala et al. 2000). The har-

vesting and trade of wild animals, whether legal or illegal,

undoubtedly contributes to this risk, and may also jeopar-

dise the persistence of many species that humans benefit

from. Along with wildlife commodification, human

encroachment on wildlife areas (e.g. through agricultural

expansion, logging, mining and urbanisation) and resultant

habitat disruption are also important risk factors for zoo-

notic spillover, as well as biodiversity loss (Johnson et al.

2020; Roe et al. 2020). Several other inter-related envi-

ronmental change drivers can also have knock-on effects.

For instance, climate change potentially influences the

lifecycle of pathogens that affect human wellbeing, while

also holding consequences for terrestrial and seafood pro-

duction systems (Khan and Sesay 2015). Shortages of

seafood or alternative domestic proteins, in turn, can

accelerate bushmeat hunting and market sales (Brashares

et al. 2004). Furthermore, pollution and invasive species
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degrade ecosystem services, such as clean water and fresh

air. All these detectable direct effects originate from pre-

sent global economic development frameworks, which also

accentuate human inequalities and drive socially disruptive

activities like crime (Braithwaite 2013). Moreover, most

reactive strategies aimed at mitigating global change

impacts on infectious diseases, as well as those taken to

control zoonotic outbreaks, tend to consider single causal

factors rather than elucidating on the complex nature-so-

ciety interactions (Fig. 1). Unpacking these various factors

and their inextricable links with human livelihoods, insti-

tutional structures and decision-making processes would

foster an enhanced understanding of early warning signals,

adaptive responses, and post-crisis management measures

(Khan and Sesay 2015).

The global response to COVID-19 highlights some

important lessons. Firstly, it is useful and desirable to

respond to change drivers aggressively and fast. Secondly,

it demonstrates that authorities are indeed capable of

swiftly implementing policies and programmes if they

believe that the risks of inaction outweigh the costs. For

instance, several developing countries established basic

infrastructure services like water and sanitation systems in

a matter of weeks (Arakpogun et al. 2020), initiatives that

had previously been procrastinated for decades of political

wrangling and corruption. A third lesson associates with ill

preparedness of current operating systems for future

scenarios that are not so directly detectable. For example, it

is not easy to address a climate change threshold that

collapses pollinators, the key element to human food

security, by nationalist isolation or totalitarian surveillance.

Credible climate change projections (Gillard et al. 2016)

already illustrate that humankind likely requires global

solidarity and citizen empowerment. These shifts, however,

will require re-design of the present global economic

model – a seed of political and financial unease for world

leaders.

OPPORTUNITIES AND NEW FRAMEWORKS

Our synthesis reflects on several COVID-19 responses and

their possible ripple effects. All of the former, however, are

reactive and entrenched within existing world order

frameworks. The pandemic highlights that people lack a

system that allows for dynamic calibration between use and

abuse of biological diversity. The antiquated existing

economic frameworks and governance systems struggle to

accommodate this requirement. It is thus not surprising that

the present global response is reactive.

System disruptions provide opportunities to implement a

systems re-design, a principle at the heart of the cycle of

adaptive approaches to managing complex socio-ecologi-

cal systems (Gunderson et al. 2008). This means that it will

Fig. 1 Conceptual links in human-nature interactions and the repercussions for COVID-19 and global public health. Modified from Khan and

Sesay (2015)
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not be sensible to go back to ‘business as usual’ with just a

few minimal changes. New frameworks may require

complete overhaul using techniques embedded in second-

order logic (e.g. dynamic stochastic equilibrium modelling;

Dilaver et al. 2018). The COVID-19 pandemic necessitates

assertive adoption of complexity theory (Manson 2001),

resting on principles of good inclusive governance (Lock-

wood et al. 2010). Embracing interdependency of social

and ecological systems through complexity adoption

should introduce resilience that brings about a beneficial

reduction of fragility (Besedeš et al. 2016). Calls for con-

servation bailouts that enhance socio-ecological resilience

highlight that governments can invest financial support to

redesign the present fragile system exposed by the COVID-

19 pandemic (McCleery et al. 2020). Mutualism is key,

with ideas and leadership fostering sound risk manage-

ment. That which remains fragile is likely to have an

asymmetric response to volatility in various global envi-

ronmental change drivers and other stressors (Sala et al.

2000). Generally, such volatility will do more harm than

good, as exemplified by the present system’s response to

the pandemic (Harari 2020).

A new world order will most likely rediscover depen-

dency on locally produced products (Vandebroek et al.

2020), an outcome that could substantially boost develop-

ing country initiatives to restore and grow domestic eco-

nomic structures. This will create opportunities to develop

policies promoting self-sufficient and sustainable local

natural resource economies as part of the reboot stimulus

packages. A new world order, however, will need to draw

on the lessons from the pandemic to develop risk responses

and scenarios that mitigate the consequences of the

nationalist isolation and totalitarian surveillance global

leadership decisions taken during the outbreak (Harari

2020). It is notable that some governments have already

entrenched environmental policies and circular economic

plans into their pandemic recovery strategies (Camilleri

2020), an expression of a solidarity process.

Citizen empowerment and global solidarity (Harari

2020) will be key elements if the world is to transition to

new approaches. Although the COVID-19 crisis highlights

several risks associated with the present global responses,

coherent analyses of economic, political and social influ-

ences on sustainability in the future could highlight the

costs and benefits of totalitarian surveillance and nation-

alist isolation responses. Even so, escaping the perceived

security of the old order on monetary and political dicta-

tions required to re-design aspects will prove most difficult.

As devastating as the current pandemic is, it might just

provide the impetus to stimulate this escape.
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109: 314–323.

Smit, A.J., J.M. Fitchett, F.A. Engelbrecht, R.J. Scholes, G.

Dzhivhuho, and N.A. Sweijd. 2020. Winter is coming: A

southern hemisphere perspective of the environmental drivers of

SARS-CoV-2 and the potential seasonality of COVID-19.

International Journal of Environmental Research and Public
Health 17: 5634. https://doi.org/10.3390/ijerph17165634.

Standing Committee of the National People’s Congress. 2020.

Decision of the Standing Committee of the National People’s

Congress on Comprehensively Prohibiting Illegal Wildlife

Trade, Eliminating the Abuse of Wild Animal Eating and

Protecting People’s Health and Safety. http://www.xinhuanet.

com/politics/2020-02/24/c_1125620762.htm. Accessed 02 July,

2020

Swan, K., and K. Conrad. 2014. The conflict between Chinese cultural

and environmental values in wildlife consumption. In Routledge
handbook of environment and society in Asia, ed. P. Pangsapa,
321–335. London: Routledge.

UNWTO (United Nations World Tourism Organization). 2020.

World tourism remains at a standstill as 100% of countries

impose restrictions on travel. https://www.unwto.org/news/

covid-19-world-tourism-remains-at-a-standstill-as-100-of-

countries-impose-restrictions-on-travel. Accessed 02 July, 2020

Vandebroek, I., A. Pieroni, J.R. Stepp, N. Hanazaki, A. Ladio, R.R.

Alves, D. Picking, R. Delgoda, et al. 2020. Reshaping the future

of ethnobiology research after the COVID-19 pandemic. Nature
Plants. https://doi.org/10.1038/s41477-020-0691-6.

van Walbeek, C., S. Filby, and K. van der Zee. 2020. Lighting up the
illicit market: Smoker’s responses to the cigarette sales ban in
South Africa. Research unit on the economics of excisable
products. Cape Town, South Africa: University of Cape Town.

Volpato, G., M.F. Fontefrancesco, P. Gruppuso, D.M. Zocchi, and A.

Pieroni. 2020. Baby pangolins on my plate: Possible lessons to

learn from the COVID-19 pandemic. Journal of Ethnobiology
and Ethnomedicine 16: 19. https://doi.org/10.1186/s13002-020-

00366-4.

Weiner, J. 2020. Legal and ethical considerations for forced testing

and quarantine in the time of COVID-19. Oxford Human Rights

Hub, Oxford, UK. http://ohrh.law.ox.ac.uk/legal-and-ethical-

considerations-for-forced-testing-and-quarantine-in-the-time-of-

covid-19. Accessed 08 June, 2020

WHO (World Health Organization). 2020. WHO Coronavirus Disease

(COVID-19) Dashboard. https://covid19.who.int/. Accessed 19

October, 2020

WTO (World Trade Organization). 2020. Trade in services in the

context of COVID-19. https://www.wto.org/english/tratop_e/

covid19_e/services_report_e.pdf. Accessed 15 October, 2020

WTTC (World Travel & Tourism Council). 2020. Press release: More

than 197m Travel & Tourism jobs will be lost due to prolonged

travel restrictions, according to new research from WTTC.

https://wttc.org. Accessed 08 June, 2020

Yang, D., X. Dai, Y. Deng, W. Lu, and Z. Jiang. 2007. Changes in

attitudes toward wildlife and wildlife meats in Hunan Province,

central China, before and after the severe acute respiratory

syndrome outbreak. Integrative Zoology 2: 19–25.

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

AUTHOR BIOGRAPHIES
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