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Comparing and contrasting two United Nations Environment Programme reports on 

covid-19 

Introduction 

The cause of covid-19 and other emerging infectious diseases, especially zoonotic, is of 

intense interest and great importance. In October 2022 a report by me was published by the 

United Nations Environment Programme (UNEP) into the causes and implications of the 

pandemic.1 This adds to an earlier (July 2020) UNEP report into the pandemic.2 

Drivers of zoonotic disease emergence 

Each of these UNEP reports identifies a number of important drivers for zoonotic emergence. 

While the two reports substantially agree (see table 1), there are also some divergences, the 

discussion of which is the main purpose of this letter. There is insufficient space here to 

permit a longer discussion of the concordant drivers. 

2022 report (2022 rank) 2020 report (2020 rank) 

Intensification of livestock raising (2) Unsustainable agricultural intensification (2) 

Increased use and exploitation of wildlife 

(3) 

Increased over exploitation and unsustainable, 

unregulated or illegal trading of wildlife (3) 

Unsustainable utilization of natural 

resources accelerated by urbanization, land 

use change and extractive industries (4) 

Unsustainable use of natural resources 

accelerated by urbanization, land-use change 

and extractive industries (4) 

Climate change as a driver of bat and 

rodent densities (5) 

Climate change (7) 

Increased global travel and transportation 

(6) 

Travel and transportation (5) 

Viral mixing (?) Changes in food supply chains (6) 

Table 1. A comparison of six similar “drivers” of zoonotic disease emergence discussed in 

each report. Slight changes in the wording and ranks are evident. “Viral mixing” was listed as 

the final driver in the 2022 report, but given no rank. Adapted from Table 3.1 

Each report agrees that the rearing of livestock, especially if housed in crowded conditions, 

probably enhanced by the proximity of multiple species, creates a risk of viral mixing and 

zoonotic spillover.3 This risk is well documented for poultry farms and intensive pig farming. 

The interaction of wild bats (feeding on fruit overhanging one or more piggeries) and 

intensively farmed pigs in Malaysia triggered the 1998 outbreak of Nipah virus there.4 Severe 

Acute Respiratory Syndrome (SARS) is thought to have arisen primarily from the farming of 

palm civets (Paguma larvata) in southern China (2002), though viruses of strong similarity to 

SARS were also detected in raccoon dogs (Nyctereutes procyonoides) while SARS antibodies 

were also found in a third species, the Chinese ferret badger (Melogale moschata).5 The 

farming of racoon dogs is currently a leading hypothesis to explain the initial transmission of 
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SARS-CoV-2 from an animal to a human.6 However, as yet (unlike for SARS) no candidate 

animal has been proven as the proximal reservoir of SARS-CoV-2.6 

The earlier UNEP report points out longer and more diversified food supply chains create 

additional opportunities for disease transmission, including at poorly managed informal 

wildlife and fresh produce markets (“wet markets”) that deliver products along poorly 

regulated supply chains. The latter report focuses on an aspect of this it calls “viral mixing”, 

which it agrees is facilitated by long food supply chains. Such mixing may occur at a wet 

market, or “upstream”, in a farm, large or small. The latter report also speculates that the 

mingling of animals born in captivity with those introduced from the wild, including by 

smuggling, may increase the risk of new viral reassortments and zoonoses which may then 

adapt to human beings. 

Two drivers remain to be discussed. One is mentioned in each report with slightly different 

interpretations. The second has no equivalent in the earlier report (see table 2). 

2022 report (2022 rank) 2020 report (2020 rank) 

Changes in food value preferences (1) Increasing demand for animal protein (1) 

Laboratory and medical procedures 

contributing to outbreaks and pandemics (7) 

No equivalent 

Table 2. A comparison of the major contrasting drivers of zoonotic disease emergence 

discussed in each report, one of which has no equivalent. Adapted from Table 3 in Ref 1. 

Changes in food value preferences versus an increasing demand for animal protein 

Each report agrees that the farming of livestock to supply meat and other animal products is 

the most important underlying driver of potential zoonotic spillover. The chief difference 

between these reports, with regard to this aspect, concerns the word “protein”. Animal 

sources of protein are generally considered higher in “quality” than from plants, not only 

because they contain all essential amino acids needed by humans, but also because they 

enable faster growth.7 Such protein is particularly important for infants and young children, 

and possibly in older people losing muscle mass.7 However, a mix of amino acids that 

maximally stimulate cell replication and growth may increase the risk of cancer and thus be 

sub-optimal for most of adult life.8 In addition, for most people, adequate protein can be 

easily obtained via a vegan or vegetarian diet. 

On the other hand, iron deficiency, with or without iron deficiency anaemia, affects as many 

as 3.6 billion people.9 This is, therefore, an enormous global health problem, with immense 

negative implications for the economy and society, as well as for human well-being, because 

it harms learning, stamina, earning capacity and immunity.10 Zinc deficiency is also 

widespread, especially in low-income settings, and often accompanies iron deficiency.11 The 

frequency of iron and zinc deficiency, combined, must greatly exceed that of protein 

deficiency. 

Although the consumption of animal products is not needed, by most people, to provide 

adequate protein (provided the right combinations of plants are eaten), animal products are 

far superior to plants as bio-available sources of the micronutrients iron, zinc and vitamin 

B12, the latter of which (as is well-known) cannot be supplied at all from a vegan diet. 

Animal products can also be useful sources of beneficial fatty acids and calories. In summary, 

the second UNEP report does not question the value of modest dietary ingestion of animal 

products for most people to obtain and to maintain good health, but argues that the chief 
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benefit from such diet is not via protein intake. The latter report implies that part of the 

perceived rejuvenating power attributed to the eating of meat, including wild meat, is 

genuine, but due more to the absorption of micronutrients within animal products, rather than 

to its protein.  

The later report also argues that this is not a reason to stop eating animal products but instead 

points towards alternative, cost-effective mechanisms that may reduce meat demand, while at 

the same time maintaining or improving health.12 These alternative approaches are the 

treatment of micronutrient-robbing parasitic diseases (e.g. hookworm)13 and the intake of 

supplements, especially iron and zinc, particularly where diets are high in phytates or when 

soil levels of zinc are low.11 

The role of laboratory and medical procedures contributing to zoonotic outbreaks and 

potentially to pandemics 

The final major difference in the drivers discussed by each report is that the latter includes the 

role of laboratory and medical procedures in contributing to zoonotic outbreaks and to 

potential pandemics. It lists fifteen documented escapes of eleven pathogens from 

laboratories, including the viruses that cause Ebola,14 smallpox,15 SARS, H5N1 influenza and 

foot and mouth disease. It also describes (with other examples) how the reuse of unsterile 

needles contributed to the early spread of HIV/AIDS in Sub-Saharan Africa16 and to a large 

epidemic of hepatitis C in Egypt.17 

This second UNEP report also warns that the deliberate alteration of viral characteristics, 

even in a highly secure laboratory, may result in the inadvertent or purposeful creation of new 

viral forms, with properties that either might not evolve in nature, or are very unlikely to. 

Such research is variously called “dual use”, “dual use of concern”, “gain of function” and 

“gain of function research of concern”.18 Some research that can be described as gain of 

function (but not of concern) is recognised as valuable, even by critics of its alleged potential 

to create “potential pandemic pathogens”.19 Critics of such experimentation argue that it has 

profound risks, and requires exemplary governance, transparency and oversight if it is to be 

safely undertaken.20 Such an ethical environment is, however, not sufficiently engrained 

within some of the virological research community, as illustrated, for example, by the failure 

of one of its key members to declare conflicts of interest and to disclose relevant material to 

the Lancet Commission into the pandemic.21 

Conclusion: broadening the scope of One Health and Planetary Health 

The One Health High-Level Expert Panel, involving 26 experts recently (June 2022) defined 

One Health.22 Like other One Health definitions23-24 these authors do not speculate about nor 

appear to recognise the role of laboratory procedures (forms of biorisk) as contributing to 

potential disease spillovers. In contrast, however, the foreword to a recent WHO report, 

written by WHO’s chief scientist18 (September 2022) states “this framework aims to raise 

awareness about the importance of biorisk management in the context of the One Health 

approach”. This letter strongly endorses the implicit appeal in this foreword to broaden the 

scope of One Health to include biorisks, particularly those that might generate potentially 

pandemic pathogens (PPPs). 

This WHO report defines gain of function as “research that results in the acquisition of new 

biological phenotypes, or an enhancement of existing phenotypes”. It points out that any such 

research that is “anticipated to enhance the transmissibility or virulence (or both) of potential 

pandemic pathogens raises significant biosafety and biosecurity risks.”18 
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This WHO report is of significance because it documents concern at the highest level of 

global health about the possibility for viral “engineering” to generate a pandemic. In October 

2014 a US moratorium on research intended to create novel potential pandemic pathogens 

was introduced. However, in December 2017 this funding pause was lifted by the US 

National Institutes of Health.25 The WHO report, together with this second UNEP report, 

hints at a global re-awakening of concerns about such research, as does anxiety about the 

expansion of biosafety laboratories.26 
 

Although attribution of SARS-CoV-2 to such research remains speculative, some argue that it 

is plausible.27,28 Both the WHO and the second UNEP report implicitly recognise the 

relevance of viral engineering and synthetic biology to One Health.18 Such laboratory 

constructs are also relevant to planetary health because synthesised organisms can be 

conceptualised as “novel entities”, a term coined by and associated with the “planetary 

boundaries” literature.29 In turn, planetary boundaries is a key explanatory framework for 

planetary health. To date, like One Health, definitions of planetary health also overlook this 

field.30,31 

Each of these UNEP reports is relevant to One Health, but the second calls for an important 

broadening of its scope, to recognise the risk of viral engineering as a novel source of 

zoonotic emergence. 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 
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