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Facts &  
Findings

	› The United Kingdom has a well-established system 
for providing science advice to government. These 
structures and functions have performed well in many 
past crises. 

	› The Government Chief Scientific Adviser plays a cen-
tral role. He or she coordinates the groups that pro-
vide scientific advice to government, has direct access 
to ministers, and takes the lead in communicating 
science advice to the public. The Chief Medical Officer 
performs a similar role on public health issues.

	› During the Covid-19 pandemic, the science advisory 
system was adapted to new challenges. Despite weak-
nesses in the overall UK response, the science advice 
system broadly worked well in the pandemic. There-
fore, the question arises to what extent it could be a 
model for scientific policy advice in Germany.
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The Government Chief Science Advisor and  
the UK’s science advice model

The UK’s model is relatively unusual in organising its system of science advice around a 
prominent figurehead, the Government Chief Scientific Adviser (GCSA).1 

The first cross-departmental GCSA was appointed in 1964, but independent scientists have 
advised individual departments since the 1920s. The GCSA role in the UK system is a demand-
ing and multifaceted one. He or she is responsible for providing independent advice to the 
prime minister and cabinet on scientific issues (on public health matters, this function is 
shared with the chief medical officer, discussed below). The GCSA also has an important 
executive function as head of the science profession within the civil service, responsible for the 
effective use of science across government and determining future research funding priorities. 
The GCSA co-chairs the Council for Science and Technology, a high-powered group of eminent 
academics and science executives which provides cross-cutting advice to the Prime Minister.2 

The personality of the GCSA and their relationship with the prime minister play an important 
role in shaping how science advice is provided to government. Different GCSAs have inter-
preted the role in different ways, with some putting more emphasis on their status as an 
independent adviser, rather than close confidant of the prime minister.

Outside of emergencies, the UK government’s system of science advice is built around two 
structures, both overseen by the GCSA: the network of chief scientific advisers, which sup-
ports departmental operations, and the Government Office for Science (GO-Science), which 
delivers strategic insight. 

There are 24 chief scientific advisers (CSAs) in the network, representing all UK ministries, 
other government agencies, and the devolved administrations. The network holds weekly 
meetings chaired by the GCSA to discuss departmental science priorities and relevant policy 
topics. Research by the Institute for Government has found that the influence of CSAs within 
their departments is variable.3 Some have large teams and substantial resources, such as in 
the Department of Environment, Food and Rural Affairs; others work only part time as scien-
tific advisers, with limited support.

GO-Science is a semi-autonomous office within the Department for Business, Energy and 
Industrial Strategy (BEIS). It provides scientific advice to ministers and houses Foresight 
project teams, which conduct horizon-scanning research on strategic issues and policy chal-
lenges. One of the main goals of the Foresight projects is to identify medium and long-term 
risks and ensure appropriate contingency planning is in place.4 
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GO-Science Foresight projects, alongside contributions from the GCSA and the network of 
departmental chief scientific officers, are used in the preparation of the National Risk Reg-
ister, and its classified version, the National Risk Assessment, which provide an overview of 
the biggest threats facing the UK and “reasonable worst-case scenarios.”5 

The GCSA also has an important role in advising on priorities for research funding. This part 
of the GCSA’s portfolio was expanded further in June 2021 when he was appointed National 
Technology Adviser, tasked with supporting the National Science and Technology Council 
(NSTC), chaired by the prime minister. The aim of the NSTC is to improve government insight 
into cutting-edge technology, so it can identify what is needed to develop the UK’s science 
and technology capability.6

The Chief Medical Officer

The Chief Medical Officer (CMO) is the key adviser to the government on matters of public 
health.7 The position was created by an act of parliament in 1855. Like the GCSA, the CMO 
must balance a dual role as senior government adviser and independent expert and public 
health advocate. But the CMO does not have executive responsibilities analogous to the 
GCSA; he or she does not typically oversee public medical research (although he or she will 
advise on research spending by the Department of Health) or the operation of the National 
Health Service.

The CMO’s role as the ‘nation’s doctor’ means he or she will tend to make regular interven-
tions in the media on public health issues. The CMO has a statutory duty to produce an 
annual report on the state of public health and to support work to improve public health 
across England. The annual report provides a survey of public health as well as detailed anal-
ysis of one or more specific public health issues, where the CMO believes policy intervention 
is required. The CMO may publish additional independent reports on public health issues. 
These often include policy recommendations and can be critical of the current government 
policy. For instance, Dame Sally Davies, the predecessor of current CMO Professor Chris 
Whitty, used a 2019 report to criticise a lack of government action on obesity.8

The devolved administrations in Scotland, Wales and Northern Ireland have their own 
CSAs and chief medical officers, reflecting the fact that health is a devolved competency in 
all four nations. Within the UK government, the CMO is supported by three deputy chief 
medical officers.

Science advice in an emergency

When the government requires science advice to respond to an emergency, the Civil Con-
tingencies Committee will activate the Scientific Advisory Group for Emergencies (SAGE).9 
SAGE is a group of independent scientists, government scientists and other civil servants. It 
is responsible for integrating research and analysis from across government, academia and 
industry to provide a consensus view to ministers on the science behind emergencies. It is 
not a standing committee, and its membership varies depending on the nature of the emer-
gency and the type of expertise required.

The GCSA is the chair of SAGE (in a health emergency this role is shared with the chief 
medical officer) and takes a lead role in selecting its membership. The guidelines for oper-
ating SAGE state that it should not duplicate other advisory groups; should include repre-
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sentatives from a wide range of relevant disciplines; and, should avoid overly relying on too 
narrow a group of experts.10 

SAGE is supported by officials drawn from the Civil Contingencies Secretariat (CCS), who take 
minutes of meetings, and coordinate and filter questions to the scientific group from across 
government. The SAGE secretariat also plays an important role in converting the papers and 
advice reviewed by SAGE into briefs for ministers. Outside of crises, the CCS has a standing role 
to plan for possible emergencies, review contingency preparedness and maintain resilience. 

Where appropriate, the GCSA can establish subcommittees, composed largely or exclusively 
of independent experts, to feed in research on specific themes to SAGE. In the coronavirus 
pandemic, SAGE has drawn on a range of specialist subcommittees, including on epide-
miological modelling (the Scientific Pandemic Influenza-Modelling, SPI-M) and behavioural 
science (the Scientific Pandemic Influenza Group on Behaviours, SPI-B).

The GCSA (and CMO, in a health emergency) take a leading role in delivering the consensus 
view from SAGE to the prime minister and the Civil Contingencies Committee, meaning that 
they are among the key channels through which science advice is communicated to the gov-
ernment. The GCSA and CMO are also the only officials who can speak publicly on behalf of 
SAGE. Independent members of the scientific group are permitted to give media interviews 
but cannot speak on behalf of the expert group or the government.

The GCSA and the CMO (in a health emergency) are therefore the key channels through 
which science advice is synthesised and delivered to the prime minister and cabinet. The 
GCSA and CMO also play a leading role in communicating the science advice underpinning 
the government’s emergency response to the public. 

Changes to science structures in the Covid-19 crisis

The GCSA and CMO are long-standing features of the UK science advice system, but the 
structures they oversee continue to evolve, particularly in response to crises. 

SAGE was conceived as an ad hoc group to provide advice in the early stages of a crisis. It 
was not foreseen that it would acquire the semi-permanent role it has played during the 
Covid-19 crisis.11 As a result, SAGE adapted its operations in notable ways during the Covid-
19 pandemic, reflecting the unprecedented scope, severity, and, above all, the long duration 
of the public health crisis. Two particularly important changes related to transparency and 
the size of SAGE.

Prior to the pandemic, SAGE had only published a list of its members and meeting minutes 
after the crisis had concluded. This policy proved unsustainable in the context of a pro-
longed health crisis. In May 2020, the government committed to releasing SAGE minutes, 
along with a list of attendees, within one month of the meeting, and earlier where possible.12 
The number of attendees at SAGE also expanded rapidly in the first four months of the pan-
demic, from around 20 in February 2020 to as many as 70 by June that year. This was in part 
to include a greater range of scientific specialisms, but it was also to accommodate many 
observers and officials from across government. 

The size of the SAGE secretariat also grew rapidly, from five civil servants at the start of the 
pandemic to over 100 officials by March 2020. This surge in capacity led to an improvement 
in the process for commissioning science advice and submitting questions to SAGE, which 
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did not function well at the start of the crisis.13 In May 2020, the government established a 
separate Joint Biosecurity Centre to provide real-time monitoring and analysis about infection 
outbreaks, allowing SAGE to focus on more strategic issues and medium-term modelling.14

Potential challenges and advantages of the  
UK science advice framework

The UK has been a pioneer in the development of structures to provide science advice to 
government. The UK’s guidelines for the use of scientific and engineering advice in policy 
making, first published in 1997 and subsequently revised,15 are seen as setting a blueprint 
for the principles of handling science advice in government.16 The GCSA is seen as the inter-
national prototype for the position, which, while still unusual, has been adopted by more 
countries in recent years.17 However, the Covid-19 pandemic has highlighted both the advan-
tages of the UK’s science advice system, and potential weaknesses of the model. 

One of its most notable strengths is that the GCSA and CMO can act as a public face for 
the science community in a crisis. During the Covid-19 pandemic, the GCSA and CMO have 
become widely known public figures. At times they took part in press conferences on a near-
daily basis, responding to the unprecedented public demand for reliable scientific informa-
tion. They provide a clear point of public accountability and a source of regular advice and 
insight on the government’s unfolding understanding of the virus. Outside of emergencies, 
the GCSA and CMO can use their public profiles to advocate for stronger government action 
on major policy issues, such as climate change.

The direct relationship between the GCSA and the prime minister provides a clear channel 
for science advice to be delivered to the most senior level of government. During the coro-
navirus pandemic, the science advice structure has worked relatively effectively at drawing 
in findings from a wide range of committees and synthesising this into a consensus position 
within SAGE, which was then delivered to the prime minister and cabinet by the GCSA and 
CMO. In the early stages of the crisis, however, SAGE struggled to incorporate epidemiolog-
ical evidence from abroad, and was also hampered by a lack of real-time data on the extent 
of domestic infections.18

The clear line of accountability for government science advice also facilitated scrutiny. During 
the Covid-19 crisis, the GCSA and CMO have regularly been called to give evidence to parlia-
mentary select committees, allowing members of parliament to interrogate the underlying 
science advice without being mediated by ministers.

However, the role of GCSA and CMO involves a difficult balancing act. The GCSA and CMO are 
civil servants, but they have a duty to provide independent scientific advice to the government 
and to the public. At times this may include advice that may be politically difficult for ministers, 
or even undermine the case for the government’s policy decisions. For example, SAGE minutes 
released in October 2020 revealed that the GCSA and CMO had recommended a short ‘circuit 
breaker’ lockdown in September to control case numbers. This recommendation was rejected 
by the government.19

The difficulties can be compounded by the tendency of ministers to blur the line between 
science advice and policy decisions. In the early stages of the Covid-19 pandemic, for exam-
ple, UK ministers regularly claimed that they were ‘following the science’, and the GCSA and 
CMO held joint press conferences with ministers. Ministers had an understandable desire to 
reassure the public by drawing on the authority of the scientific community. But it made it 
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more difficult for the government’s top science advisers to make statements that appeared 
to go against government policy and made them vulnerable to accusations that they were 
not sufficiently independent. 

This tension between the need to be both an ‘honest broker’ and ‘trusted adviser’ can be 
mitigated when there is a strong relationship between the GCSA and CMO and senior minis-
ters, and in particular the prime minister. The prime minister needs to show that they value 
independent advice but take clear responsibility for their own decisions – an approach Boris 
Johnson, the current prime minister, has failed to take. This can make it easier for the GCSA 
and CMO to take an independent line without being perceived as undermining the govern-
ment’s crisis response. Establishing these relationships well ahead of an emergency should 
form part of a government’s contingency planning. 

Given the critical importance of public communications in a crisis, the GCSA and CMO 
require support to handle the media, which are likely to focus heavily on any difference in 
messaging between senior advisers and ministers. The Covid-19 crisis has also underlined 
the importance of setting clear principles for public communications in an emergency, 
including mechanisms to ensure that the GCSA and CMO can maintain an independent 
stance (for example, guidance on whether the GCSA should address the media alongside 
ministers, or hold separate press conferences). 

The Covid-19 pandemic has also ignited a public debate about how the UK science advice 
system should be structured to manage a prolonged crisis involving complex policy trade-
offs. As noted above, the number of experts attending SAGE rose substantially in the first 
months of the pandemic. However, the UK at present lacks a robust framework for inte-
grating other forms of expertise – in particular economic analysis – with epidemiological 
and behavioural modelling produced by SAGE. Some experts have proposed creating a new 
institution to develop tools to synthesise economic and epidemiological modelling, while the 
Institute for Government recommended that a stronger framework is needed to bring these 
disciplines together at the centre of government.20 

The UK government’s response in the early stages of the pandemic, when the UK govern-
ment was slow to implement ‘lockdown’ measures, suggests that there are not currently 
adequate mechanisms to challenge an emerging consensus within SAGE and the broader 
science advice structures. This is not a new problem – inquiries into previous crises, such 
as the H1N1 (Swine Flu) pandemic, have found that the science advice structures did not 
allow for sufficient challenge of the model results provided by public health experts.21 One 
approach, suggested by the Institute for Government, is to make regular use of ‘red teams’ 
– groups of experienced former officials and scientific advisers tasked with challenging 
scientific research and the underlying assumptions.22 The experience of the UK in the Covid-
19 pandemic, and in earlier crises, also underlines the importance of ensuring that ministers 
and senior civil servants are equipped to understand and effectively interrogate the limita-
tions of the science advice they receive from the GCSA, CMO, and other experts.23 
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Conclusion

The Covid-19 pandemic has revealed the strengths and weaknesses of the UK science advice 
system. The UK has performed poorly during the coronavirus crisis, suffering among the 
highest death tolls and one of the deepest economic contractions of any wealthy country. 
Analysts will be unpicking the causes of this failure for years to come. Like many nations, the 
UK struggled with uncertainty and a lack of information in the early stages of the pandemic. 
But initial assessments suggest that bad advice was not a prominent failure; poor decision 
making, and a wider lack of resilience in the UK state and wider population, appear more 
important factors in the UK’s performance.24

The roles, processes and institutions within the UK’s science advice structures were all well 
established at the start of the crisis. This allowed it to generate a large amount of high-qual-
ity advice very quickly. Its focus on high-profile individuals ensured expert advice remained 
prominent throughout the crisis, even when decision makers were less minded to follow it. 
However, countries looking to learn from the UK’s structures should note the tension at the 
heart of the role of GCSA, who must deliver independent and at times difficult advice to the 
government, while retaining the confidence and support of senior ministers.

Strengths  
and weaknesses 
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