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Table 1: Summary of past major epidemics and pandemics

Time period Pathogen
Disease 

(colloquial or 
common name)

Global cases 
 (attack rate)

Global 
deaths

UK 
cases

UK 
deaths

Case fatality 
ratio*

Route of 
transmission

Asymptomatic 
infection 

widespread?*
Probable origin

1889 to 
1894

Uncertain. 
HCoV-OC43 or 

influenza
Russian flu Became endemic 

(>90%)* 1m* Became endemic 
(>90%) 132,000 0.1–0.28% Respiratory Unknown but 

probable Central Asia

1918 to 
1920 Influenza: H1N1 Spanish flu Became endemic 

(>90%) 50m* Became endemic 
(>90%) 228,000 2.5–10% Respiratory Yes

USA
(or, less likely, 
China/France)

1957 to 
1959 Influenza: H2N2 Asian flu Became endemic 

(>90%)* 1.1m Became endemic 
(>90%)* 5,000* 0.017–0.1% Respiratory Yes China

1968 to 
1970 Influenza: H3N2 Hong Kong flu Became endemic 

(>90%) 2m Became endemic 
(>90%) 37,500* 0.1–0.2% Respiratory Yes Hong Kong or 

China

1977 to 
1978 Influenza: H1N1 Russian flu Became endemic 

(>90%) 700,000 Became endemic 
(>90%) 6,000* <0.1% Respiratory Yes China or Russia 

(not zoonotic)*

1981 
onwards Retrovirus: HIV AIDS 84.2m cumulative, 

 38.4m now (0.7%) 40.1m 165,338 25,296 ~99% 
[untreated]

Blood-borne/
sexual Yes

West Central 
Africa (first 

detected USA)

2002 to
2003

Coronavirus:  
 SARS-CoV-1 SARS 8,096 (<0.001%) 774 4 0 9.6% Respiratory No China

2009 to 
2010 Influenza: H1N1 Swine flu

Became endemic 
 (first wave ~24%) 
 [491,382 official]*

284,000
[18,449 
official]

Became endemic 
(>90%) 

 [28,456 official]*

457 
[official] 0.01–0.02% Respiratory Yes Mexico (first 

detected USA)

2012 
onwards

Coronavirus: 
MERS-CoV MERS 2,519 (<0.001%) 866 5 3 34.3% Respiratory

Not initially, but 
more reports 

over time
Saudi Arabia

2013 to 
2016 Ebola virus: EBOV Ebola 28,616 (<0.001%) 11,310 3 0 62.9% Contact No Guinea

2019 
onwards

Coronavirus: 
SARS-CoV-2 Covid-19 Becoming endemic 

as of 2023 (>90%) 22m
Becoming endemic 

(>90%) 
 [22m official]

225,668 
[official]

0.67–1.18% 
[infection 

fatality ratio]
Respiratory Yes China

All figures are approximate. They are estimates derived from published research available before 2020, apart from sources for SARS-CoV-2. Figures may not be strictly comparable and 
methodological quality varies. Asterisks denote particularly important caveats (see INQ000207453). Further details, including all caveats and references, are in the full table: INQ000207453.
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Chapter 1: A brief history of epidemics and pandemics

1.4.	 Two types of zoonotic pathogens are of particular concern when preparing for 
epidemics and pandemics: virus strains of pandemic influenza and coronaviruses. 
In addition, there is always the possibility of ‘Disease X’, a hypothetical emerging 
future pathogen currently not known to cause human disease with the potential 
to cause a pandemic, whatever its origins.6 Covid-19, when it emerged, was a 
‘Disease X’.7

Pandemic influenza

1.5.	 Pandemic influenza is caused by a novel influenza virus that is different from the usual 
circulating strains.8 It has caused repeated pandemics that have varied in terms of 
magnitude, severity and impact, and is notoriously difficult to predict.9 For example, 
the ‘Spanish flu’ pandemic of 1918 to 1920, which was caused by an H1N1 influenza 
strain, is estimated to have killed approximately 50 million people worldwide and 
228,000 in the UK.10 The 2009 to 2010 H1N1 influenza pandemic (‘swine flu’), by 
contrast, had a significantly smaller impact than typical influenza seasons.11

1.6.	 Prior to the Covid-19 pandemic, the focus of the UK’s pandemic preparedness and 
resilience was on influenza. This was and remains the single biggest predictable 
pathogen risk.12 Although it was understandable for the UK to prioritise pandemic 
influenza, this should not have been to the effective exclusion of other potential 
pathogen outbreaks. These too have been increasing in number.

Coronaviruses

1.7.	 Coronaviruses in humans were seen only to be a relatively benign group of 
circulating viruses that caused mild respiratory illnesses (ie common colds) in the 
majority of people.13 It was not until late 2002 that human coronaviruses became a 
cause for global concern.14 Severe acute respiratory syndrome (SARS) is thought to 
have emerged from an animal in a live animal ‘wet market’ in the Guangdong 
province of China sometime in late 2002.15 It was the first new severe disease 
transmissible from person to person to emerge in the 21st century, and caused 
outbreaks in multiple countries.16 In June 2012, in Saudi Arabia, Middle East 
respiratory syndrome coronavirus (MERS-CoV) was first identified following 
transmission of the infection from camels to humans.17 In May 2015, a major 

6	 INQ000196611_0007-0008 paras 8, 13
7	 INQ000196611_0008-0009 paras 13-15
8	 INQ000184638_0041 para 5.19
9	 INQ000184638_0041 para 5.21
10	 See Table 1 above; INQ000207453_0001; INQ000196611_0007 para 10
11	 INQ000184638_041 para 5.21
12	 Christopher Whitty 22 June 2023 93/15-22
13	 INQ000184638_0043 para 5.28; Richard Horton 13 July 2023 67/15-19
14	 Richard Horton 13 July 2023 67/15-68/13
15	 INQ000195846_0007 para 21
16	 ‘Lessons learned from SARS: The experience of the Health Protection Agency, England’, N.L. Goddard, V.C. Delpech, J.M. Watson, 
M. Regan and A. Nicoll, Public Health (2006), 120, 27-32 (http://doi.org/10.1016/j.puhe.2005.10.003; INQ000187893-1) 
17	 INQ000195846_0010 paras 36-37
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outbreak of MERS-CoV occurred in healthcare facilities in South Korea when an 
infected person returned home from the Middle East.18

Outbreaks of disease
1.8.	 There are a number of ways in which epidemics and pandemics may emerge. 

In humans, novel infectious diseases are predominantly caused by zoonotic 
spillover.19 This generally occurs when humans come into close contact with infected 
animals or animal products and a pathogen crosses the species barrier from animals 
to humans.20 The world is teeming with organisms that have not yet found their way 
into the human population. Globally, there are thought to exist more than 1.5 million 
undescribed viruses in mammals and birds, of which about 750,000 are thought to 
have the potential to spill over into humans and cause epidemics.21 As of 2020, there 
were more than 200 known zoonotic pathogens.22 These range in impact from those 
that are completely harmless to humans to those with pandemic potential and 
devastating consequences.

1.9.	 Professor Jimmy Whitworth and Dr Charlotte Hammer, expert witnesses on 
infectious disease surveillance (see Appendix 1: The background to this module and 
the Inquiry’s methodology), explained that the possibility of novel pathogens making 
the leap from animals to humans had increased in recent decades.23 This was due to 
a number of factors, including urbanisation and globalisation, which increase the 
likelihood of pathogens transmitting from one part of the world to another and the 
speed with which they will do so.24 

1.10.	 The more interconnected the world becomes, the more likely it is that pathogens 
that emerge in one part of the world will spread to another.25 The more ecological 
change and development there is at the interface between humans and the natural 
world, the greater the probability that pathogens will make the leap from animals to 
humans.26 The more laboratories there are in the world that are involved in biological 
research, the more chance there is that leaks from laboratories will occur with 
ramifications for the population at large.27 Increased instability between and within 

18	 INQ000195846_0011 para 40
19	 Sustaining Global Surveillance and Response to Emerging Zoonotic Diseases, Institute of Medicine and National Research 
Council, 2009, p44 (https://nap.nationalacademies.org/read/12625/chapter/1; INQ000149100); INQ000196611_0006, 0016 paras 7, 33
20	 INQ000195846_0006 para 16. For example, the original hosts of influenza pandemics are usually wild aquatic birds, with 
intermediary hosts found among wild birds, livestock and mammals such as pigs (INQ000196611_0007 para 9). The original hosts of 
coronaviruses are most likely bats, with intermediary hosts in previous outbreaks having been other mammals such as civets, as in 
SARS, and dromedary camels, as in MERS (INQ000196611_0008 para 11). Close contact may involve consumption, hunting, live animal 
wet markets, handling or cohabitation (INQ000196611_0006 para 7).
21	 INQ000196611_0016 para 33. As at June 2024, the World Health Organization’s priority diseases and pathogens include 
Covid-19, Crimean-Congo haemorrhagic fever, Ebola virus disease and Marburg virus disease, Lassa fever, MERS, SARS, Nipah and 
henipaviral diseases, Rift Valley fever, Zika virus and ‘Disease X’ (INQ000196611_0008, 0017 paras 13-15, 35).
22	 INQ000196611_0006 para 6
23	 INQ000196611_0005-0006, 0006-0007 paras 5, 7
24	 Charlotte Hammer 14 June 2023 81/22-85/2; INQ000196611_0006 para 7 
25	 INQ000196611_0005 para 3
26	 INQ000196611_0005-0006 para 5
27	 INQ000196611_0010-0011 para 19
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nations increases the biological security threat.28 The risk of new pathogens 
arising and spreading in the human population is only likely to increase. The key 
characteristics of pathogens with pandemic potential are high adaptability, high 
transmissibility and becoming infectious before the host has developed symptoms 
or in the absence of any symptoms.29 It is on those characteristics, as well as the 
critically important case fatality ratio, that the UK’s systems of preparedness and 
resilience should be focused.

1.11.	 Laboratory accidents and the malicious use of biological material are less frequent 
and less likely to be publicly acknowledged than zoonotic spillover, but their 
consequences may be just as lethal.30 While novel pathogens are not the only 
potential biological or civil emergency risk faced by the UK, it is clear that the risk 
of pathogenic outbreaks must be taken very seriously by society and governments, 
and proper preparations made.

1.12.	 While the primary routes of transmission for pandemic influenza and coronaviruses 
are airborne and respiratory, there are – and will be in the future, including for novel 
pathogens – other potential routes of transmission.31 These may include: oral – 
through water or food (eg cholera and typhoid); vector-borne – carried by insects or 
arachnids (eg malaria and Zika virus); and contact – by touch (eg Ebola virus 
disease).32 Prior to Covid-19, the last major pandemic with significant mortality had 
been caused by human immunodeficiency virus (HIV), which has killed more than 
40 million people worldwide to date and more than 25,000 people in the UK.33 
HIV’s route of transmission is sexual and intravenous. Before the availability of 
antiretroviral drugs, it had a mortality rate of nearly 100%.34

1.13.	 This puts into context the emergence of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2, the virus that causes Covid-19) and the Covid-19 pandemic. 
In the 20th century alone, the threat from epidemics and pandemics did not subside 
but increased. Novel infectious diseases are part of the landscape for emergency 
preparedness and resilience. Their emergence ought not to come as a surprise.

1.14.	 In the early 21st century, prior to the Covid-19 pandemic, the world had experienced 
four large outbreaks caused by high consequence human infectious diseases that 
stopped short of becoming global pandemics – three of which were caused by 
coronaviruses.35 The UK scientific community had recognised that coronaviruses 
were a category of viruses that presented a “clear and present danger” that needed 
to be addressed.36 The international scientific community had also warned of the 

28	 INQ000196611_0005-0006 para 5
29	 INQ000196611_0007 para 8
30	 INQ000196611_0010 paras 18-21
31	 INQ000184638_0037-0038, 0040-0041, 0042 paras 5.4, 5.16-5.21, 5.23
32	 INQ000184638_0037-0038 para 5.4
33	 See Table 1 above; INQ000207453
34	 See Table 1 above; INQ000207453; INQ000184638_0038 para 5.5
35	 These four outbreaks were SARS (2002 to 2003), MERS in Saudi Arabia (2012 onwards), MERS in South Korea (2015) and Ebola 
(2013–2016).
36	 Mark Woolhouse 5 July 2023 115/7-117/1; see also INQ000149116_0002
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Recommendation 1: A simplified structure for whole-system civil 
emergency preparedness and resilience
The governments of the UK, Scotland, Wales and Northern Ireland should each 
simplify and reduce the number of structures with responsibility for preparing for 
and building resilience to whole-system civil emergencies.

The core structures should be:

•	 a single Cabinet-level or equivalent ministerial committee (including the senior 
minister responsible for health and social care) responsible for whole-system 
civil emergency preparedness and resilience for each government, which meets 
regularly and is chaired by the leader or deputy leader of the relevant 
government; and

•	 a single cross-departmental group of senior officials in each government (which 
reports regularly to the Cabinet-level or equivalent ministerial committee) to 
oversee and implement policy on civil emergency preparedness and resilience. 

This should be put in place within 12 months of the publication of this Report.

Within 6 months of the creation of the group of senior officials, it should complete 
a review to simplify and reduce the number of structures responsible for whole-
system civil emergency preparedness and resilience. 

Subsequently, within 24 months of the publication of this Report, the ministerial 
committee should rationalise and streamline subordinate or supporting groups and 
committees responsible for whole-system civil emergency preparedness and 
resilience. Any groups and committees retained or created to support this core 
structure should have a clear purpose and should report regularly about progress 
with, and completion of, tasks assigned to them.

The lead government department model for whole-
system civil emergencies
2.99.	 When the Covid-19 pandemic took hold, it was, in practice, the Prime Minister, 

10 Downing Street and the Cabinet Office that took the lead for the whole of the 
UK government by coordinating the emergency response between government 
departments and agencies.220 As it has the authority of the Prime Minister behind it, 
the Cabinet Office is deemed to have the power to direct other government 
departments and supporting organisations to work together in response to 
whole‑system civil emergencies. However, it is the Department of Health and 
Social Care – which of course has a significant stake in any health emergency – 

220	Katharine Hammond 16 June 2023 77/12-78/23
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Flaw 5: Capabilities and capacity

3.66.	 It is critical that the assessment of risk is connected to practical capabilities and 
capacity – namely, what can actually be done in response to an emergency. In this 
way, risk assessment should be connected to strategy and planning, which have to 
take account of the reality in terms of preparedness and resilience on the ground. 
If risk assessment does not take into account what is and is not practically feasible, 
it is an academic exercise distant from those on whom it will ultimately have an 
impact. This is what happened in the UK. 

3.67.	 The Inquiry considers that a better approach to risk assessment would be to work 
forwards from the risk assessment. Firstly, identify the risk and build the capabilities 
needed to prevent or respond to it. Secondly, work backwards from the capabilities 
as they currently exist or are reasonably anticipated to exist, to calculate the risk. 
For example, if the UK had the ability to test, trace and isolate at scale and a level of 
flexible capacity in the health and social care system, the impact of a pandemic on 
the population – and therefore the risk – is likely to be reduced. Similarly, if public 
finances are sound, governments would have the capacity to provide economic 
support during a pandemic – this would reduce the risk of a health emergency 
becoming an economic emergency.

3.68.	 The need for decision-making to be “driven by impact and preparedness linked to 
capability across prevention, mitigation, response, and recovery” was one of the key 
recommendations made by the Royal Academy of Engineering and was a recurrent 
theme in their report.143 It is not clear exactly what work is being undertaken to 
implement this recommendation by the UK government.144

Improving the assessment of risk
3.69.	 In the UK government and devolved administrations, a fundamental and permanent 

improvement is needed in the assessment of risk, both for pandemics and for other 
whole-system civil emergencies. The UK government and devolved administrations 
should perform risk assessments that reflect the circumstances and characteristics 
particular to England, Wales, Scotland, Northern Ireland and the UK as a whole, 
such as their demography and geography. 

3.70.	 These should address all five flaws examined in this chapter, in order that risk 
assessments: 

•	 focus on a range of scenarios and their impact so that the system is open-minded 
about what the next pandemic might be;

•	 set out the range of possibilities in the event that the government intervenes;

143	 INQ000068403_0009, 0080, 0097-0098
144	 INQ000145912_0118 paras 10.8.9-10.8.10
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experience when considering mitigation and suppression as well as how and in what 
circumstances such measures should be applied.

Flaw 4: Lack of an effective economic strategy

4.42.	 The Treasury is unique among government departments because it is responsible for 
funding them and also provides the underlying economic security upon which they, 
and the UK as a whole, rely. It is estimated that the total cost of government 
spending as a result of Covid-19 will exceed £376 billion.51 It is likely that the 
costs of whole-system civil emergencies, such as pandemics, will be borne by the 
generations that follow – hence the importance of thinking in the long term. It has 
consequences far beyond the immediate emergency – including for the ability to 
fund health and social care. 

4.43.	 George Osborne MP, Chancellor of the Exchequer from May 2010 to July 2016, told 
the Inquiry that the Treasury only planned for financial or economic emergencies 
where it was the lead government department.52 The Treasury was only involved in 
the civil emergency preparedness of other departments by the overall management 
of the economy and by setting budgets and applying spending controls as part of 
the day-to-day business of government.53 It therefore did not produce an economic 
strategy specifically for pandemics or the potential responses to a pandemic.54 Its 
economic analysis following previous influenza outbreaks did not form a “plan”, 
“blueprint” or “playbook” of specific economic responses to a pandemic.55 According 
to Catherine Little, Second Permanent Secretary to the Treasury from October 2022, 
this was because:

“�[D]ifferent health and economic risks demand different policy responses, based 
upon the nature of the risk and the prevailing context. The uncertain nature of 
both means that the development of specific and detailed response plans ahead 
of time for all possible contingencies – in this instance, to the economic and 
fiscal consequences of a global pandemic – would be impossible given the 
available resources across the department.”56

4.44.	 Mr Osborne stated:

“�[T]here was no planning done by the UK Treasury or indeed, as far as I’m aware, 
any western treasury for asking the entire population to stay at home for months 
and months on end.”57

51	 UK Biological Security Strategy, HM Government, June 2023, p14 (https://assets.publishing.service.gov.uk/
media/64c0ded51e10bf000e17ceba/UK_Biological_Security_Strategy.pdf; INQ000208910)
52	 INQ000187308_0009 para 22; see also INQ000099516_0006 para 16
53	 INQ000187308_0008 para 20; see also George Osborne 20 June 2023 61/6-23
54	 George Osborne 20 June 2023 65/19-67/25, 75/12, 80/4-8; INQ000099516_0056-0057 paras 242-243
55	 INQ000099516_0056-0057 paras 242-243
56	 INQ000099516_0017 para 65 
57	 George Osborne 20 June 2023 65/19-22
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He said that no one had thought that a policy response up to and including 
lockdowns was possible until China had commenced one in 2020, and so there was 
no reason for the Treasury to plan for it.58 Mr Osborne told the Inquiry that, if public 
finances had not been placed on an even keel, the country would not have been 
able to support itself and the economy as it did by borrowing and spending large 
sums of money:59

“�[T]here’s no point having a contingency plan you can’t pay for, and absolutely 
central to all of this is the ability of your economy and your public finances to 
flex in a crisis.”60

4.45.	 It is certainly the case that economic and financial planning must be flexible enough 
to adapt to a range of scenarios. However, in the same way that it is essential to be 
clear in advance about what public health interventions are open to politicians, there 
must also be plans for economic interventions at both micro and macro levels. The 
Treasury should have been required to plan specifically for non-economic shocks, 
in addition to purely economic ones. The Inquiry does not suggest that the Treasury 
ought to have created a prescriptive plan, as this would have been of limited use, 
but it could have created one working more closely with experts in the Department 
of Health and Social Care that identified, in advance, a wide range of pandemic 
scenarios and, similarly, a range of the major economic policy options that could 
be deployed in the event of a pandemic of a particular type and severity. 

4.46.	 While the Inquiry accepts that there will be uncertainty in economic modelling, 
particularly over the longer term, this alone does not mean that it should not have 
been done. The Office for Budget Responsibility, established in 2011 as the UK 
government’s official independent economic and fiscal forecaster, explores in its 
Fiscal Risks and Sustainability reports events beyond the realm of traditional 
economic analysis but which could have major economic and fiscal implications.61 
Its Chair, Richard Hughes, stated:

“�While it may be difficult to predict when catastrophic risks will materialise, 
it is possible to anticipate their broad effects if they do. The risk of a global 
pandemic was at the top of government risk registers for a decade before 
coronavirus arrived but attracted relatively little (and in hindsight far too little) 
attention from the economic community.”62

(This issue is discussed further in Chapter 3: The assessment of risk.)

4.47.	 An economic strategy should be at the heart of planning for the next pandemic. 
Alongside the Cabinet Office and the Department of Health and Social Care, the 

58	 George Osborne 20 June 2023 77/2-78/9
59	 George Osborne 20 June 2023 71/8-72/1, 92/23-93/9, 96/25-97/3, 117/19-118/7
60	 George Osborne 20 June 2023 82/17-20
61	 INQ000130270_0007-0008 para 7; Fiscal Risks and Sustainability, Office for Budget Responsibility, July 2022, pp31-32  
(https://obr.uk/docs/dlm_uploads/Fiscal_risks_and_sustainability_2022-1.pdf; INQ000119290)
62	 INQ000130270_0005 para 6d
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