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Imperial College modelling: the track record

• Professor Neil Ferguson and his team presented their model for the 2001 outbreak of foot and 
mouth disease led to the mass slaughter of over 6 million perfectly healthy cattle, sheep and 
pigs, as a precautionary measure. This wiped out hundreds of years of selective breeding and 
reduced farmers to penury and suicide, with a cost to the UK economy estimated at £10 billion. 

• A revised analysis of disease transmission suggested that future outbreaks might be controlled by 
early detection, with only affected animals killed. Expert opinion was that Ferguson’s modelling 
was ‘severely flawed’. 

• In 2002 they predicted up to 50,000 ‘mad cow disease’ deaths in the UK from eating beef infected 
with Bovine Spongiform Encephalopathy (BSE). Only 170 people died.

• In 2005 we had the bird flu outbreak. Ferguson predicted that up to 200 million people could be 
killed globally. He arrived at this figure by scaling up from the 1918 Spanish flu outbreak. The 
actual worldwide death toll was only 282 people between 2003 and 2009.

• In 2009/10 we had the swine flu (H1N1) ‘pandemic’. Ferguson predicted that 65,000 people 
would die in the UK. In reality, 457 people died in the UK.  

• This was the team who were entrusted with the modelling for COVID-19. 
(https://www.spectator.co.uk/article/six-questions-that-neil-ferguson-should-be-asked/; https://www.theguardian.com/uk/2001/jun/15/footandmouth)
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Neil Ferguson’s COVID-19 model
• The ‘reasonable worst case scenario’: 

oWith lockdown etc, 250,000 deaths in Great Britain.
oWithout lockdown etc, 500,000 deaths in Great Britain. 

• The model didn’t anticipate achieving herd immunity until 81% of the population had been 
infected, which they calculated from antibodies. This was also wrong, as we shall see. 

• The minutes of SAGE (Scientific Advisory Group for Emergencies), of which Neil Ferguson is a 
member, reveal that no possibilities other than the ‘reasonable worst case scenario’ were 
considered.

• Ferguson’s modelling has come in for numerous criticisms relating to bugs in the software, 
obsolete computer code, flawed assumptions and a far too narrow selection of possible 
outcomes. The analysis of Ferguson’s model was seen by MP Steve Baker, to which he tweeted 
“As a software engineer, I am appalled.” (https://twitter.com/SteveBakerHW/status/1258165810629087232)

• John Ioannidis, Professor in disease prevention at Stanford University: “… some of the major 
assumptions and estimates that are built in the calculations seem to be substantially inflated.”

• As the Danish physicist Neils Bohr once said “It’s difficult to make predictions, especially about 
the future” (Ferguson NF, et al. https://www.imperial.ac.uk/media/imperial-college/medicine/mrc-gida/2020-03-16-COVID19-Report-9.pdf; 
https://assets.publishing.service.gov.uk/media/5ed129fc86650c76acac3831/S0379_Eleventh_SAGE_meeting_on_Wuhan_Coronavirus__Covid-
19__.pdf;  https://dailysceptic.org/2020/05/09/second-analysis-of-fergusons-model/; https://www.socratic-method.com/quote-meanings-
interpretations/niels-bohr-prediction-is-very-difficult-especially-if-its-about-the-future)

Rachel Nicoll PhD, 2024 3



Apparently, Boris had also been dubious
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• At the COVID Enquiry,  Boris reported that the 
government was slow to respond to Covid because 
worst-case scenario modelling for BSE (mad cow 
disease) and swine flu had turned out to be wrong 
in the past. 

• He said: “I do remember the BSE scare and I 
remember the immense destruction that it did to the 
agricultural sector in this country and the way that all 
turned out.”

• Yet the Prime Minister’s spokesman said: “We have 
considered the full range of scientific opinion 
throughout the course of this pandemic and we will 
continue to do so.”

(https://www.telegraph.co.uk/news/2023/12
/06/boris-johnson-holds-back-tears-2020-
covid-inquiry/; 
https://hansard.parliament.uk/commons/20
22-01-18/debates/AB251DCA-8088-485C-
BF49-3999C4EE9AC5/Covid-
19ForecastingAndModelling)



Consequences of the modelling are still 
coming to light….(2 March 2024)

Rachel Nicoll PhD, 2024 5

https://www.dailymail.co.uk/news/article-
13149887/thousands-medical-equipment-covid-
languishing-destroyed-government-failed.html

• “The government is planning to destroy thousands 
of items of lifesaving medical equipment that it 
bought during the pandemic after failing to find a 
need for it, the Mail on Sunday can reveal.”

• “MPs and Peers last night branded the scale of waste 
'astonishing' and said the disposal of 'such huge 
volumes' is a 'kick in the teeth to the taxpayer’.”

• “…Lord Markham said the 'reserve' of equipment 
was built up 'in response to shortages in key 
respiratory equipment' and 'in anticipation of 
increased demand during the pandemic’.”



SAGE members: with thanks to Dr Clare Craig 
(Expired: COVID the untold story)

Make-up of SAGE in April 2020

• 6 mathematicians

• 7 epidemiologists

• 1 biochemist 

• 1 computer scientist

• 2 artificial intelligence experts

• 1 engineer

• 1 extragalactic astronomer

Experts not represented or consulted: 

• Anyone who knew about mass testing 
(screening)

• The UK National Screening Committee

• The Royal College of Pathologists

Also perhaps immunologists? 
virologists?
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SAGE members’ alleged conflicts of interest: 
with thanks to Zoe Harcombe

Various SAGE members had potential 
research, employment or personal 
interests in:
• Waiting for the vaccines
• Employment in the pharmaceutical 

industry
• Employment in the vaccine industry 
• Employment by the government
• Keeping the pandemic going to get more 

research funding 
• Coercion
(https://www.zoeharcombe.com/2020/11/sage-conflicts-of-
interest/)
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The modelling was never updated for
pre-existing immunity

• Public health responses around the world, including in the UK, were predicated on the assumption that 
the virus was novel and entered the human population with no pre-existing immunity before the 
pandemic (https://www.cdc.gov/coronavirus/2019-ncov/hcp/planning-scenarios.html). 

• The Imperial College report states “… given SARS-CoV-2 is a newly emergent 
virus, much remains to be understood about its transmission.”

• But it wasn’t a novel virus, due to its genetic coronavirus lineage and cross-
reactivity with other coronaviruses was quickly demonstrated by the many 
studies carried out in 2020. 

• As we have seen, up to half the population were estimated to have cross-
reactive immunity which would probably have helped prevent against severe 
COVID. 

• Was the Imperial College model revised as a result? No
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The modelling was never updated for 
the real world

• Interestingly, Chris Whitty, in oral evidence to the House of Commons Health and 
Social Care Committee on 26 March 2020, was asked the overall prevalence rate 
for COVID in Hubei province (containing Wuhan) in China? He replied: “…the 
reported proportion is probably somewhere under 20%. That contrasts with our 
reasonable worst-case scenario that 80% of people could get infected.” 
(https://committees.parliament.uk/oralevidence/113/default/)

• In May 2020, Professor John Ioannidis analysed 23 seroprevalence studies and 
estimated the actual mortality rate for those aged <70 to be 0.00-0.23%, i.e. 
considerably less than Imperial College’s estimate. (Ioannidis JPM, 
https://www.medrxiv.org/content/10.1101/2020.05.13.20101253v2.full.pdf) 
Note: still a preprint. 
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Or maybe look at real world influenza deaths

• A more reasonable model might have been real world deaths from 
seasonal influenza viruses, which is based on actual data.

• Influenza infects 5–15% of the human population each year, 
resulting in c500,000 deaths worldwide.  (Stöhr K. Influenza--WHO 
cares. Lancet Infect Dis. 2002 Sep;2(9):517). 

• This is with no government-imposed mitigation measures 
whatsoever. 

• Note that Ferguson predicted 500,000 deaths in Great Britain alone, 
if there were no mitigation measures. It seems unlikely, given the 
global flu deaths. 
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Edinburgh University reassessment of the 
Imperial College model

• Government pandemic measures would cause more deaths, not fewer; 
essentially, herd immunity could have saved more lives than lockdown 

• This was because the virus was able to spread faster to vulnerable people once lockdown 
measures were introduced than if some level of immunity had been allowed to build in the 
young. 

• An Edinburgh University study reassessed the Imperial College modelling and showed that in 
fact school closures would increase deaths by between 80,000 and 95,000, while social 
distancing of everyone, rather than just the over-70s, could cost between 149,000 and 178,000 
lives, although this would be postponed until the second and subsequent waves.

• The authors highlight the government trade-off of protecting the NHS in the short term 
(‘flattening the curve’), rather than save lives throughout the whole epidemic. 

• Neil Ferguson’s original paper did contain figures showing the dangers of closing schools and 
blanket social distancing but apparently experts did not notice them. Professor Graeme 
Ackland said he had talked to members of SAGE and SPI-M but they hadn’t seen these figures.

(Rice K, et al. Effect of school closures on mortality from coronavirus disease 2019: old and new predictions. BMJ. 2020 Oct 
7;371:m3588; https://www.telegraph.co.uk/news/2020/10/07/herd-immunity-could-have-saved-lives-lockdown-study-
suggests/) Rachel Nicoll PhD, 2024 11



And a University of Birmingham analysis

• The authors found that only c20% of the UK 
population would be infected in a single wave

• “models used during the pandemic…were too 
inaccurate to be relied upon”, Dr Johnson said. 
He wants more research to address this 'major 
flaw' in preparation for future epidemics.

• 'This is what the Covid inquiry should be 
looking at, rather than focusing on scandal 
and WhatsApp messages.’

https://www.dailymail.co.uk/health/arti
cle-12943563/Major-flaw-doomsday-
Covid-modelling.html
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A scientist’s viewpoint on mathematical modelling

• In essence: although it uses scientific methods, mathematical modelling is not 
science because it is heavily dependent on assumptions which are subjective. 

• ‘Models contain several elements that lay people associate with science—they were heavy on math, produced by 
academics, published in peer‐reviewed journals, and included several graphs and references to the literature. In 
short, they look like science. However, those elements do not make something science.’

• Pandemic models are not scientific findings; they are ideas about what might happen under various scenarios or 
conditions. If “following the science” refers to basing policy on models, then government policy is only science 
based insofar as presented models are considered science.

• Why the models are not science: 
o ‘Presented models are not (and perhaps, cannot be) tested against experience in a controlled manner. 

Without such controls or testing against experience, it is difficult to hold models accountable. Accountability, 
in the form of testability, falsifiability, or independent assessment/reproduction of results, for example, is a 
commonly viewed characteristic of science. Models are theoretical.’

o ‘The assumptions that scaffold pandemic models are often known to be dynamic and susceptible to all kinds 
of difficult to predict social forces, unlike assumptions in physics that refer to what, to some extent, are 
thought to be stabile features of the natural world.’

o ‘Furthermore, unlike physics, presented pandemic models seem to be developed for reasons of decision 
making and not to support efforts to test in empirical study. ‘

(Mercuri PhD M. Just follow the science: A government response to a pandemic. J Eval Clin Pract. 2020 Dec;26(6):1575-1578)Rachel Nicoll PhD, 2024 13



Ferguson’s modelling: the final verdict?

From Bob Seely MP, parliamentary debate, January 2022 
(paraphrasing Churchill): 

• “Thanks to some questionable modelling that was 
poorly presented and often misrepresented, never 
before has so much harm been done to so many by so 
few, based on so little, questionable, potentially 
flawed data. 

• Modelling and forecasts were the ammunition that 
drove lockdown and created a climate of manipulated 
fear and I believe that that creation of fear was pretty 
despicable and pretty unforgivable.”

(https://www.parallelparliament.co.uk/mp/bob-seely/debate/2022-01-
18/commons/westminster-hall/covid-19-forecasting-and-modelling; 
https://onthewight.com/isle-of-wight-mp-highly-critical-of-some-covid-
modelling-in-westminster-debate-not-everyone-agreed/)
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But we had a perfectly good evidence-based 
pandemic plan…

• This evidence base was not mathematical modelling but real world data from 
influenza epidemics/pandemics. 

• As we have seen, influenza is a respiratory virus which can be extremely serious. 
Surely that would have been a good place to start?

• Particularly since in October 2019, the first Global Health Security Index ranked the 
UK second in the world for adequacy of preparedness. 
(https://reliefweb.int/report/world/global-health-security-ghs-index-october-2019)

• Influenza pandemic planning in the UK has been based on an assessment of a ‘reasonable worst case’. 
This is derived from the experience and a mathematical analysis of influenza pandemics and seasonal 
influenza in the 20th century; it is not based on questionable assumptions. 
(https://assets.publishing.service.gov.uk/media/5a7c4767e5274a2041cf2ee3/dh_131040.pdf)

• The reasonable worst case, based on known patterns of influenza spread, suggests that up to 50 per 
cent of the population could experience symptoms of pandemic influenza during one or more 
pandemic waves lasting 15 weeks. 

• The nature and severity of symptoms would vary from person to person but up to 2.5% of those with 
symptoms could die as a result of influenza, assuming no effective treatment was available. Rachel Nicoll PhD, 2024 15



From the rejected pandemic plan

• ‘Planning assumptions are not a prediction of what could happen. A lesson learned 
from the H1N1 (2009) influenza pandemic was that calling the planning assumptions 
‘reasonable’ was not well understood. Many people wrongly thought that it meant this 
was the likely scenario as no indication was given of how unlikely it was that this 
scenario would be exceeded.’ 

• ‘Despite the uncertainty associated with any planning assumptions, it is important to 
have a consistent basis for planning for a future pandemic response, to be used by local 
planners and central government alike. This avoids confusion and facilitates integrated 
preparation.’ 

• ‘The reasonable worst case scenario (RWC) on which the planning assumptions…are 
based is reviewed on an annual basis. The RWC should be altered in light of changes to 
the scientific or wider evidence on which it is based.’ 

(https://assets.publishing.service.gov.uk/media/5a7c4767e5274a2041cf2ee3/dh_131040
.pdf) Rachel Nicoll PhD, 2024 16



More from the rejected pandemic plan: 
key principles

• ‘Given the uncertainty about the scale, severity and pattern of development of any future 
pandemic, three key principles should underpin all pandemic preparedness and response 
activity:

• Precautionary: the response to any new virus should take into account the risk that it could be 
severe in nature. Plans must therefore be in place for an influenza pandemic with the potential 
to cause severe symptoms in individuals and widespread disruption to society.

• ‘Proportionality: the response to a pandemic should be no more and no less than necessary 
in relation to the known risks. Plans therefore need to be in place not only for high impact 
pandemics, but also for milder scenarios, with the ability to adapt them as new evidence 
emerges.’

• Flexibility: there should be a consistent, UK-wide approach to the response to a new pandemic 
but with local flexibility and agility in the timing of transition from one phase of response to 
another to take account of local patterns of spread of infection and the different healthcare 
systems in the four countries.’

(https://assets.publishing.service.gov.uk/media/5a7c4767e5274a2041cf2ee3/dh_131040.pdf)Rachel Nicoll PhD, 2024 17



More from the rejected pandemic plan: 
key principles continued

‘Pandemic preparedness and response will continue to be:
• Evidence based. Our pandemic response was evidence-free.
• Based on best practice in the absence of evidence. There was plenty of 

early evidence which was ignored.
• Based on ethical principles. 
• Based on established practice and systems, as far as is possible. There is 

no established practice of locking down a population.
• Across the whole of society.
• Coordinated at local, national and international levels.’

(https://assets.publishing.service.gov.uk/media/5a7c4767e5274a2041cf2ee3/dh_131040.pdf)Rachel Nicoll PhD, 2024 18



Further criticism from the Rt Hon Steve Baker, MP (former 
software engineer) November 2020 paper

• ‘Imperial College modelling: It was internally inconsistent with non-replicable numbers, didn’t use data from 
the best datasets then available and relied on unpublished model code that only its author understood. 
There was poor characterisation of statistical uncertainty, non-existent or circular model validation and no 
code quality processes. The model has over 200 user-specifiable parameters, many of which appear to be 
guesses. As an example, it assumed individuals hardly vary in their chances of catching COVID; the projected 
number of infections is far lower if the assumption is modified for non-uniform susceptibility. 

• Lack of cost/benefit analysis: The quality adjusted life year (QALY) is a standard metric used for analysis of 
healthcare interventions in the NHS...modelling efforts….appear uninterested in the question of whether 
non-pharmaceutical…Yet cost/benefit analysis is routine for pharmaceutical interventions and is especially 
critical for COVID-19 due to the high rate of comorbidities, high average age of the victims and high cost of 
lockdowns. 

• Silencing of disagreement: A model that calculated lower herd immunity thresholds was rejected for 
publication because if people felt less at risk, government intervention might be reduced. Examples are 
given of journals refusing to publish dissenting views, a Nobel prize winner barred from speaking at an 
academic conference due to his anti-lockdown views and a rigged BBC Radio 4 debate.’

(https://www.stevebaker.info/wp-content/uploads/2020/11/20201101-Methodological-Issues-in-Epidemiology.pdf)Rachel Nicoll PhD, 2024 19



Modelling summary
• Modelling is not scientific evidence, as it is based upon assumptions that may be flawed. 

• Imperial College’s track record with respect to epidemic modelling was poor and they never 
seemed to learn from their mistakes. Despite other modelling being available, this team was 
entrusted with the COVID modelling by both the UK and the US. 

• Imperial College’s COVID model predicted as a ‘reasonable worst case scenario’: 500,000 UK 
deaths without any mitigation strategy (i.e. lockdown etc) and 250,000 if there was no 
mitigation strategy. 

• SAGE never considered any other possibilities than the ‘reasonable worst case scenario’ and 
advised the government accordingly. 

• The initial composition of SAGE was not optimal for a respiratory virus pandemic. 

• Many problems with the Imperial College modelling have been pointed out, not least, that it 
bore no relation to the real world. 

• The government jettisoned our evidence-based pandemic plan for an ‘evidence-free’ plan on 
the basis of the modelling.  Rachel Nicoll PhD, 2024 20
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