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Context and evaluation aims 
The COVID-19 pandemic has had an 
unprecedented impact on populations across 
the globe. As of 15 November 2021, over 9.5 
million positive COVID-19 cases and over 
165,000 related deaths were recorded in the 
United Kingdom (UK) alone.1 The ability to 
identify individuals infected with the SARS-
CoV-2 virus, which causes COVID-19, and 
to sequence and understand the variants of 
the virus that have been circulating in the 
UK since the onset of the pandemic have 
been vital in informing public health decision 
making and efforts to control its spread. The 
work of pathogen genomics experts who are 
part of the COVID-19 Genomics UK (COG-UK) 
Consortium has underpinned key sequencing 
and research efforts.

1 UK government (2021). 

2 Grant reference number: MC_PC_19027

The COG-UK consortium was established soon 
after the UK went into its first lockdown of the 
COVID-19 pandemic in March 2020. On 1 April 
2020, COG-UK received approximately £20 
million in funding from the National Institute for 
Health Research (NIHR), the Medical Research 
Council (MRC) – part of United Kingdom 
Research and Innovation (UKRI)2 - and 
Genome Research Limited (operating as the 
Wellcome Sanger Institute). In January 2021 
and April 2021, COG-UK received an additional 
£11.6 million from the Testing Innovation 
Fund and £5 million from the Department 
of Health and Social Care Test and Trace, 
respectively, to bolster their sequencing output. 
COG-UK is a collaborative effort between 16 
academic institutions, the UK’s four public 
health agencies (PHAs) of England, Scotland, 
Wales, and Northern Ireland, the Wellcome 

https://www.rand.org/pubs/research_reports/RRA1277-1.html
https://www.rand.org/randeurope.html
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Sanger Institute, four Lighthouse Labs3 and 
79 National Health Service (NHS) Trusts or 
other organisations. COG-UK builds on the UK’s 
strengths in pathogen genomics, population 
health sciences and health informatics. The 
consortium was set up with the aims to4:

• Provide data, analysis, tools, and research 
that can help guide public health decision 
making and policy relating to the COVID-19 
pandemic;

• Advance understanding of genetic 
changes in the SARS-CoV-2 virus and 
how they relate to the spread of the virus 
and severity of COVID-19 symptoms, 
all of which matter for public health 
decision making and the development and 
evaluation of treatments and vaccines; and 

• Support national research studies, 
including those that can help enable future 
evaluations of the effectiveness of various 
pharmacological and non-pharmacological 
interventions to prevent or treat COVID-19.

Given growing realisation of the importance of 
pathogen genomics for public health, the scale 
of investment made, and the commitment 
to widely sharing learning from COG-UK’s 
experience, the consortium commissioned the 
not-for-profit institute RAND Europe to evaluate 
and learn about COG-UK’s progress, evolution 
and impacts. More specifically, the evaluation 
set out to:

• Examine COG-UK’s delivery against its 
aims in terms of its outputs, outcomes and 
impacts;

• Understand how processes related to 
governance, management and operations 
impacted delivery;

3 A network of testing laboratories launched by the UK government in March 2020 to support the fight against 
COVID-19 (Lighthouse Labs, 2022). 

4 These were COG-UK’s overarching aims as communicated to the evaluation team during the evaluation design.

5 Due to time demands on interviewees to directly engage in activities related to the COVID-19 response, the intended 
timeframe for interviews was extended by three months, which is why the interviews cover a somewhat longer 
evaluation timeframe than the self-reported data.

• Learn about enablers of progress as well as 
challenges experienced;

• Provide valuable formative learning for 
any potential future consortium phases 
and/or for other related efforts, including 
sustainability and legacy.

Methodology
The evaluation adopted a mixed-methods 
approach. This involved:

• Developing an evaluation framework 
based on specifying a COG-UK theory of 
change (i.e. an understanding of what the 
consortium set out to achieve and how) 
and associated evaluation indicators;

• Collecting and analysing self-reported 
qualitative and quantitative data on 
evaluation indicators;

• Conducting in-depth semi-structured 
interviews with diverse stakeholders 
involved with COG-UK; and

• Undertaking cross-analysis, synthesis and 
reporting.

Data was collected between February 2021 and 
October 2021. Two workshops were conducted 
in February 2021 to specify COG-UK’s theory of 
change and evaluation framework. Self-reported 
data on COG-UK’s evolution, outputs, outcomes 
and impacts were collected for the evaluation 
period 1 March 2020 to 31 July 2021. Data were 
provided to RAND Europe in September 2021 
and in-depth semi-structured interviews were 
conducted between April and October 2021.5

Although this evaluation provides deep and rich 
insights about COG-UK’s experiences, there are 
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some limitations to consider when interpreting 
its findings. 

First, the evaluation began after the 
consortium had been operating for eight 
months. Thus, the findings presented were 
collected retrospectively. This means that 
some elements – such as developing the 
theory of change – depended on a degree of 
participants’ recollection of experiences in the 
consortium’s earlier phases. 

Second, this evaluation’s scope and resources 
meant that the focus was primarily on 
understanding COG-UK’s delivery against 
its aims, identifying the factors shaping 
its performance, and discerning relevant 
lessons for the future. COG-UK unfolded in 
an environment without any ‘business as 
usual’ or control groups for comparison. 
Consequently, this evaluation discusses 
COG-UK’s contributions to the public health 
landscape and pandemic response, but there 
is no counterfactual from the UK to assess this 
against. Future evaluations may enrich this 
inquiry, perhaps considering comparators and 
learning from international experiences of other 
pathogen-genomic sequencing initiatives. 

A further caveat is that an audit of the self-
reported data COG-UK provided as part of this 
evaluation was outside the scope of this work. 
However, the evaluation team is confident that 
the diverse perspectives and experiences shared 
through the in-depth interviews and the specificity 
of the self-reported data support an objective 
and comprehensive analysis of COG-UK outputs 
and impacts as well as a detailed understanding 
of the diversity of influences on the consortium’s 
evolution and impacts. 

In the following sections, we overview key 
insights and learning and their implications and 
lessons of relevance to future efforts.

COG-UK’s contributions to 
understanding and responding to 
the COVID-19 pandemic
COG-UK has made diverse contributions to 
understanding and responding to the COVID-
19 pandemic. The core outputs, outcomes 
and impacts of COG-UK activity are briefly 
summarised in Box 1 and elaborated on in the 
narrative that follows.
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Box 1. Key COG-UK achievements

The consortium has helped advance scientific knowledge about SARS-CoV-2 
and helped improve methodologies that can support high quality and efficient 
sequencing and pathogen genomics research and analysis.

COG-UK has also provided data and analytics that have informed key policy 
and public health decisions made in response to the COVID-19 pandemic in 
the UK.

The sequencing and analysis of SARS-CoV-2 genomes and the linkage of 
genomics data to epidemiological and patient outcomes data by COG-UK 
partners have informed medical innovation efforts, including research and 
evaluations of vaccine efficacy against specific variants of SARS-CoV-2 and 
research on the susceptibility of viral variants to therapeutics against COVID-19.

COG-UK’s data, research analytics, and dissemination efforts have also 
influenced how decision makers in the UK value and view the field of 
pathogen genomics, as a partner in building effective public health systems.

COG-UK’s resources and activities have strengthened capacity for pathogen 
genomics, which, if sustained, has the potential to significantly bolster the UK’s 
ability to prepare and respond to future infectious disease threats.

The consortium’s impacts extend beyond the UK’s borders. COG-UK’s 
approach to supporting pathogen-genomics sequencing, research and 
analysis, and learning from COG-UK’s experience has also influenced 
international SARS-CoV-2 sequencing initiatives.
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1. Contributions to scientific 
knowledge about SARS-CoV-2 
and to advancing methods 
that support sequencing and 
pathogen genomics research 

The sequencing of viral genomes has been 
essential to research and analysis efforts 
to understand the SARS-CoV-2 virus and its 
behaviour. COG-UK sequenced over 800,000 
SARS-CoV-2 genomes across the UK between 
1 April 2020 and 31 July 2021.6 The consortium 
increased sequencing capacity at its sites from 
5,000 to 30,000 samples per week throughout 
the evaluation timeframe and reduced the 
average cost of sample sequencing by 
approximately 30 per cent (from £56 to £40 
blended per sample).7

Consortium members’ research and analyses 
have advanced knowledge about the SARS-
CoV-2 virus regarding variants of concern, viral 
behaviour, transmissibility and spread, and 
the impact of various public health measures. 
To achieve this, the consortium has been 
committed to openly sharing its findings 
and making them freely accessible since 
its inception. During the evaluation period 
for which self-reported data was provided,8 
COG-UK partners produced 53 publications 
(including 51 academic papers and 2 non-
academic reports), contributing to insights that 
helped inform the pandemic response. COG-UK 
partners shared this knowledge widely through 
participation in 42 conferences, seminars or 

6 COG-UK self-reported data. Quarterly data on SARS-CoV2 whole-genome sequencing, self-reported by COG-UK, 
based on sequencing invoices and budget spreadsheets.

7 COG-UK self-reported data. Sequencing costs per sample were not uniform across all labs due to differences in in 
infrastructure, technology, equipment, methods and economies of scale. This cost is the cost of sequencing alone 
and does not include labour or any overheads.

8 From 1 April 2020 and 31 July 2021.

9 COG-UK self-reported data.

10 Funded by the MRC, CLIMB launched in 2016 as a shared computing infrastructure for the medical microbiology 
community. It is a collaboration between Warwick, Birmingham, Cardiff, Swansea, Bath and Leicester Universities, the 
MRC Unit the Gambia at the London School of Hygiene and Tropical Medicine, and the Quadram Institute in Norwich 
(CLIMB, 2022). 

training events on SARS-CoV-2 genomics.9 
COG-UK has also made its data widely 
and freely available through public-domain 
databases, e.g. the Global Initiative on Sharing 
Avian Influenza Data (GISAID), European 
Nucleotide Archive (ENA), and New and 
Emerging Respiratory Virus Threats Advisory 
Group (NERVTAG).

In addition, the software tools, sequencing 
and analysis protocols developed by COG-UK 
researchers have improved methods available 
for public health genomics, including those 
beyond the COVID-19 pandemic. Similarly, 
COG-UK partners’ efforts to help link viral 
sequencing and patient metadata (e.g. 
vaccination records, clinical, demographic 
and postcode information and travel history) 
and viral and host genome data are building a 
critical resource for further research of public 
health significance. The existing UK Cloud 
Infrastructure for Microbial Bioinformatics 
(CLIMB) data and computing infrastructure 
held by public health partners10 was leveraged 
for COG-UK activities and has played a vital role 
in these efforts.

While these contributions are notable, the 
pace and scale of COG-UK outputs and 
contributions to scientific knowledge and 
methods underlying pathogen genomics will 
not be straightforward to sustain and apply 
to future public health challenges. The ability 
to do so will depend on securing long-term 
resources to support the required public health 
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workforce and relationships between academic 
organisations, NHS sites and PHAs across 
the UK within conducive governance and 
management arrangements.

2. Informing key policy and 
public health decisions in the 
UK’s pandemic response

COG-UK’s sequencing data and analyses 
have helped identify variants of significance 
circulating in the four UK nations. The 
consortium’s work informed policies related 
to border control, travel, lockdown and social 
distancing and improved policymaker and 
public understanding of links between new 
variants and disease severity. The consortium’s 
pathogen sequencing has also impacted 
decision making in local settings, including 
hospitals, care homes and universities by 
helping to understand sources of outbreaks 
and transmission patterns and informing 
infection prevention and control and patient-
safety reporting.

From the outset, COG-UK has worked 
closely with public health decision makers 
to maximise the value and impact of SARS-
CoV-2 genomic data on public health. They 
achieved this through several routes, including: 
1) participation on various committees 
and working groups, e.g. in Department of 
Health and Social Care (DHSC), Public Health 
England (PHE), Scientific Advisory Group 
for Emergencies (SAGE), and NERVTAG, 2) 
contributions to 36 external reports produced 
by policy and public health decision makers 
during the evaluation timeframe, 3) direct 
reporting to policymakers (e.g. 18 COG-UK 
reports to SAGE), and 4) provision of informal 
feedback. Throughout the pandemic, COG-UK 

11 ‘Coverage’ is defined as the percentage of positive PCR samples sequenced and reflects virus prevalence and 
network sequencing output, with coverage rising when prevalence rates are low (COG-UK, 2022c).

has worked in partnerships with actors in the 
public health research landscape to connect 
sequencing and patient metadata further and 
help inform future research studies and public 
health decision making.

The consortium supported SARS-CoV-2 
genomic sequencing needs across England, 
Wales, Scotland and Northern Ireland using 
tools such as sequencing coverage reports11 
to help prioritise samples for sequencing and 
analysis. Despite significant contributions to 
identifying variants of concern across the four 
nations, COG-UK’s ability to inform regional 
decision making in a timely manner was 
occasionally hampered by factors outside its 
direct control. Such factors included limited PHA 
access to the patient metadata needed to help 
prioritise localities from which samples should 
be sequenced and understand relationships 
between outbreaks and travel histories or 
vaccination records. Some of the stakeholders 
interviewed during this evaluation also noted 
possible differences in the degree of influence 
different PHAs had on prioritising samples for 
sequencing. There is an opportunity for PHAs 
and other partners to work together to further 
bolster sequencing capacity within the devolved 
nations in the future.

3. Informing medical 
innovation: testing vaccine 
efficacy against specific 
variants of SARS-CoV-2 
and better understanding 
therapeutics 

COG-UK has also provided important inputs 
into medical-innovation responses to the 
pandemic through its data and analytics. For 
example, the consortium’s open sharing of data 
and insights have informed assessments of 
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vaccine efficacy against different viral variants. 
COG-UK is also working with various consortia 
to identify and characterise variants of 
concern to inform the development of the next 
generation of vaccines. The consortium’s data 
on and analysis of viral mutations have helped 
to better understand potential treatments 
such as convalescent plasma therapy. As the 
consortium progresses its efforts to link host 
and viral genome data and scales-up data 
linkage for viral and patient metadata, there will 
be opportunities for further engagement with 
those developing and evaluating vaccines and 
therapeutics for COVID-19.

4. Changing how decision 
makers view and value 
pathogen genomics

COG-UK has had a significant impact raising 
awareness about the importance of pathogen 
genomics as a discipline. It has increased 
policymaker appreciation of pathogen-
genomics’ value, as well as increased demand 
for the use of sequencing insights in public 
health decision making as part of the COVID-
19 response. However, it remains to be seen 
whether increased recognition of pathogen 
sequencing’s importance for pandemic 
preparedness and response will translate into 
increased investment and capacity for its 
use in other areas. Such areas might include 
surveillance of other infectious disease 
threats and public health challenges such 
as antimicrobial resistance where pathogen 
sequencing can inform medical innovation. 
In spring 2021, COG-UK began transitioning 
routine sequencing capacity for SARS-
CoV-2 from research institutions to PHAs. 
Sequencing sites in universities and research 
institutes are providing a safety net for 

12 Sequencing sites included the Wellcome Sanger Institute and 16 academic partners. 

potential surges in sequencing capacity needs. 
It will be important to nurture and grow this 
capacity in PHAs over time.

5. Capacity for pathogen 
genomics in the UK 

COG-UK has made diverse contributions to 
bolstering pathogen genomics sequencing and 
research capacity in the UK. More specifically: 

• Strengthening the workforce: COG-UK 
has trained up staff across different 
professions (e.g. healthcare professionals, 
researchers, PHA staff), career-
development stages and UK locations 
to improve sequencing, analysis and 
interpretation skills. The consortium 
estimates having trained over 800 
individuals across the UK during the 
evaluation timeframe.

• Physical and data infrastructure 
improvements: COG-UK purchased 
sequencing equipment and implemented 
software tools that are now available at 17 
sequencing sites across the UK,12 providing 
newly increased capacity. Building upon the 
existing CLIMB data infrastructure, COG-UK 
has also used its funds to rapidly develop 
additional computational infrastructure 
(e.g. CLIMB-COVID).

• Leadership, management and governance 
arrangements: The consortium established 
a governance structure representing the 
diverse geographies and stakeholders 
involved in the UK public health 
landscape. It also established contractual 
arrangements, operational protocols and 
legal frameworks to support a four-nation, 
multistakeholder approach. COG-UK’s 
collaborative approach has demonstrated 
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the importance of conducive governance 
and management support for networked 
public health efforts and of aligning such 
governance with pre-existing institutional 
practices. Whether such approaches can 
be applied and sustained beyond the 
COG-UK collaboration will determine this 
approach’s feasibility for responding to 
future public health threats.

• Strengthened relationships between 
key organisations in the public health 
landscape across the UK: As a consortium 
of academic research partners, the 
Wellcome Sanger Institute, PHAs, as well 
as collaborators including Lighthouse Labs 
and NHS foundations and trusts, COG-UK 
has fostered collaboration between diverse 
professions in the interest of advancing 
science and informing policy. If sustained, 
a model of close interaction between 
researchers and PHAs across the devolved 
nations may offer a new paradigm for the 
future of UK public health.

Investments in equipment, methodological 
development and workforce skills have also 
supported reductions in sequencing costs per 
sample and improvements in sequencing and 
result-reporting turnaround times. On average, 
time from sample collection to sequencing-
data upload decreased by 70 per cent across 
consortium sites, from 20 days in April 2020 to 
6 days in June 2021.13

13 COG-UK self-reported data.

14 Bangladesh, Cameroon, Gambia, Ghana, India, Kenya, Malawi, Malaysia, Mauritius, Pakistan. Philippines, Saudi Arabia, 
South Africa, Sri Lanka, Togo, Uganda and Zimbabwe.

6. Impact on the international 
pandemic-response effort

COG-UK’s data and resources are available 
for use by the international community. 
Consortium members have also advised some 
other countries on their sequencing and data-
sharing strategies (e.g. Canada, France, Israel, 
the United States [US]), supported pathogen 
genomics efforts in 17 low-and-middle-income 
countries14), and shared expertise through roles 
in international working groups and councils 
(e.g. the World Health Organisation [WHO] 
working groups and the Global Early Warning 
System Action Collaborative Advisory Council). 

COG-UK’s experience offers lessons directly 
relevant to future pandemics and public health 
threats, with some likely to have international 
relevance. Examples include learning about 
the critical role of pathogen genomics in 
supporting a rapid response to pandemics and 
the methodological tools and protocols to use 
in sequencing, In addition, learning related to 
the logistics of collaboration between different 
stakeholders and the coordination of various 
actors may have elements applicable to diverse 
geographies. However, the consortium’s 
primary focus on UK-based data may limit 
internationally applicable insights. This aspect 
merits further research to understand which 
aspects of COG-UK’s structure and function 
may be adaptable to other contexts and which 
are more context-specific. 
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Influences on COG-UK’s evolution 
and impacts
Any effort to learn how a networked and multi-
stakeholder public health genomics approach 
can support responses to infectious disease 
pandemics benefits from understanding 
the diversity of factors that influenced COG-
UK’s efforts. The consortium’s evolution 
and impact have been affected by features 
internal to its structure and operations, and by 
a rapidly evolving and unpredictable external 
environment regarding both the virus evolution 
and evolution in the policy landscape. More 
specifically, key influences related to:

• The ability to mobilise and sustain 
individual and institutional commitment 
to consortium activities, including 
a commitment to rapid delivery and 
responsiveness to increasing demand 
for sequencing activities. To a large 
extent, this depended on individual 
and institutional goodwill. It was also 
influenced by leadership, governance and 
management structures and actions and 
by substantial investments of time and 
efforts to nurture productive relationships 
and interactions between diverse COG-UK 
members (see Table 1).

• The resource environment – including 
financial resources, physical and data 
infrastructure and connectivity and 
human resources. These were essential in 
supporting COG-UK’s delivery at pace and 
scale (see Table 2). Critical factors enabling 
COG-UK to be ‘fleet on its feet’ included 
timely access to substantial funding and 
the ability to rapidly onboard UK sites 
across academic, public health and NHS 

organisations and redirect staff capacity 
toward responding to the pandemic. 
Access to pre-existing data, computing 
and cloud infrastructure was also critical. 
Advocating for the need for public health 
genomics sequencing by leaders who 
came up with the idea to establish COG-UK 
was key to securing financial support that 
allowed for mobilising staff resources and 
requisite physical and data infrastructure 
in a timely manner. However, the pace and 
scale of activity and the demands on staff 
were considerable; they will be challenging 
to sustain in the absence of a long-term 
resourcing strategy for the future.

• The ability to navigate external 
environmental forces, particularly those 
related to the speed and unpredictability 
with which the COVID-19 pandemic 
unfolded. Both the unpredictability of viral 
evolution in terms of variants and their 
transmissibility, and evolution in the policy 
landscape impacted on how COG-UK 
carried out its activities. The urgency of 
the pandemic, coupled with COG-UK’s 
resolute management, strategy, processes, 
partner commitment and goodwill, helped 
focus consortium members on the most 
urgent tasks and enabled agility. However, 
it also required continuous operation in 
‘fire-fighting’ mode, which is unlikely to be 
sustainable for the longer term (see Table 
3).

We elaborate on these key influences in terms 
of enablers and challenges in Table 1, Table 2 
and Table 3.
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Table 1. An overview of enablers and challenges related to COG-UK’s ability to mobilise and sustain 
member commitment to consortium activity

INFLUENCE: THE ABILITY TO MOBILISE AND SUSTAIN INDIVIDUAL AND INSTITUTIONAL 
COMMITMENT TO CONSORTIUM ACTIVITIES

Key Enablers Key Challenges

Individual and institutional goodwill:
• Individual and institutional goodwill enabled COG-UK 

to deliver on its aims and helped manage challenges 
related to capacity constraints over time. Altruism 
and scientific intrigue underpinned individual 
and institutional engagement and facilitated a 
connected network of expertise. Institutions often 
provided in-kind support, e.g. access to facilities and 
infrastructure.

• The ability of individuals to work flexibly and adapt 
to changing circumstances supported the scale and 
pace of delivery.

Supportive leadership, governance, and management:
• Dedicated central and member-site leadership, 

governance and management – supported by 
operational and logistics functions – have been key 
to enabling COG-UK’s activities. The representation of 
different stakeholders and geographies in governance 
groups supported a four-nations approach, alongside 
regular meetings of the COG-UK network. Designated 
management, operational and logistics support 
helped minimise administrative demands on research 
staff.

• Tools and processes to support the entire consortium 
while minimising bureaucracy (e.g. weekly reports 
on the percentage of samples sequenced from each 
nation and weekly turnaround-time reports to inform 
decisions about network activities) were helpful in 
managing the network.

• Policies to promote inclusiveness, accountability and 
transparency, such as an authorship policy listing 
anyone contributing to producing COG-UK data as 
an author on outputs, helped compensate people for 
time spent away from other research.

Overall productive relationships and interactions in 
the COG-UK network:
• The commitment of individuals and institutions 

from diverse academic, NHS, and public health 
organisations across the four nations of the UK was a 
critical enabler.

• Mobilising and deepening pre-existing relationships 
and building new ones around a shared vision helped 
nurture benevolence and trust between many COG-
UK collaborators and supported rapid delivery on 
tasks and adaptability.

• Investing time and effort into relationship-building 
addressed early scepticism about the value of 
pathogen sequencing for the pandemic response and 
helped bring policymakers on board with COG-UK’s 
vision.

• Communications infrastructure, i.e. IT platforms, 
supported interactions between members of a 
distributed network.

Challenges in matching individual and 
institutional capacity to demand:
• Time demands placed on individuals working 

at an unprecedented pace, often without direct 
COG-UK funding, were a significant challenge.

• Human resource capacity constraints, e.g. 
the numbers and types of staff available early 
on, were challenging to manage given rapidly 
increasing demands for COG-UK sequencing 
and analytics.

Governance and management challenges:
• Implementing the consortium’s governance 

and management arrangements was not 
straightforward, since COG-UK had to navigate 
institutions’ diverse pre-existing rules and 
operating systems.

• Early obstacles to recruiting sufficient 
administrative, operational and logistics 
support staff led to delays in implementing 
some contractual arrangements and policies. 
These obstacles were exacerbated by COG-UK 
not being a legal entity.

Relational challenges in an inherently complex 
and diverse network:
• Although rare, perceptions that power 

imbalances between individual PHAs 
occasionally influenced decision making 
about which samples to sequence sometimes 
presented a relational challenge. Some 
network members had different views on 
whether sequencing should be done centrally 
or locally. COG-UK developed and revised its 
sampling strategy over time and sought to 
create opportunities for partners to discuss 
and voice their views through various 
discussion forums.

• It took time to establish effective 
communications between researchers 
and PHAs to support the uptake of COG-
UK insights in informing decision making; 
relations significantly strengthened as COG-
UK evolved.

• There were some communication challenges 
related to the decision to move towards the 
gradual transition of routine sequencing from 
academic institutions to PHAs.

Wider political developments: 
• Plans and decisions related to the public 

health system’s evolving structure and 
organisation introduced an additional layer 
of complexity to pursuing a four-nations 
approach that central to COG-UK strategy 
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Table 2. An overview of enablers and challenges related to COG-UK resources

INFLUENCE: RESOURCES- FUNDING, PHYSICAL AND DATA INFRASTRUCTURE, HUMAN RESOURCES

Key Enablers Key Challenges

Financial resource support:
• Timely access to substantial funding 

from the NIHR, MRC/UKRI and Wellcome 
Sanger Institute enabled COG-UK to 
rapidly set up operations at scale across 
the UK.

• Support from the Chief Scientific Advisor 
helped convey the need for funding a 
pathogen genomics network to key 
national-level decision makers and 
ensure COG-UK’s timely establishment.

Physical and data infrastructure:
• Pre-existing facilities and equipment 

helped support genome sequencing and 
research, while additionally purchased 
equipment helped bolster capacity 
across sequencing sites.

• CLIMB’s pre-existing data infrastructure, 
skills and goodwill bolstered its capacity 
to host sequencing data from diverse 
and distributed sites.

• COG-UK’s operational policies made it 
mandatory to upload sequencing data 
to the CLIMB data repository before 
payment could be authorised.

Human resources:
• Diverse research, technical, 

administrative, management and 
leadership staff were fundamental to 
COG-UK’s ability to deliver on its aims. 

Financial resource challenges:
• Initial scepticism from some individuals with influence 

related to the value of pathogen genomics sequencing 
needed to be overcome. Although securing initial funding 
happened very promptly, overcoming some initial 
scepticism was relevant in relation to prioritising and 
targeting the utilisation of funds over time secure initial 
and subsequent funding. (Awareness-raising, support by 
influential individual champions and demonstrating early 
signs of value for policymakers helped in this regard).

• Challenges related to the gradual transition of sequencing 
activity and associated funding from academic institutions 
to PHAs impacted those individuals who had paused their 
careers to focus on COG-UK and were dependent on its 
financial support. 

Physical and data infrastructure challenges:
• Challenges with onboarding sites, securing ethical 

clearances and arranging for the transport of samples 
to respond to the surge in sequencing demand were 
experienced in the consortium’s early stages.

• Global shortages early in COG-UK’s experience hindered 
access to the consumables needed for sequencing.

• Efforts to optimise data sharing, flow and linkage faced 
some obstacles due to the lack of an integrated data 
platform and fragmented data systems, rules and 
governance across organisations in the four nations.

• Limited time and capacity to translate data into user-
friendly formats to feed back to the NHS hospital sites 
providing samples were also experienced.

Human resource challenges:
• Capacity challenges due to the scale of demand and 

the speed and pace at which the consortium needed to 
carry out sequencing, research and analyses occurred. 
These were primarily tackled by mobilising individual 
and institutional goodwill to deliver in unprecedented 
circumstances.
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Table 3. An overview of enablers and challenges related to COG-UK’s ability to adapt to 
unpredictable conditions associated with the COVID-19 pandemic

INFLUENCE: THE ABILITY TO RESPOND TO THE URGENT AND UNPREDICTABLE NATURE OF THE 
PANDEMIC

Key Enablers Key Challenges

• COG-UK members’ readiness to adapt the extent of their focus 
on research versus routine sequencing activity was vital to COG-
UK’s role in informing public health decision making and policy.

• Though not without challenges, the financial resources, 
leadership and management ability that allowed COG-UK 
to rapidly bolster human-resource capacity and onboard 
sequencing sites underpinned COG-UK’s timeliness, relevance 
and impact in a rapidly changing public health landscape.

• The urgency of the pandemic challenge focused attention on the 
most pressing short-term needs and mobilised support, goodwill 
and trust with minimal bureaucracy.

• The novelty and experimental nature of COG-UK was conducive 
to agility and adaptiveness, allowing for a degree of innovation 
and experimentation related to governance and management 
approaches, and minimising bureaucracy

• The consortium’s constant flux 
as new people joined required a 
consistent focus on onboarding 
but also presented occasional 
challenges to maintaining effective 
communication and added to time 
demands on key staff.

• COG-UK’s fire-fighting mode of 
operating was taxing on staff and 
unlikely to be sustainable for the 
longer term. This is  an important 
consideration for COG-UK’s future 
and longer-term resourcing. 
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In reflection and looking to the 
future
COG-UK has made a significant and valuable 
contribution to the UK’s public health genomics 
landscape. However, what needs to be 
sustained is not necessarily the network as it 
operated during the evaluation timeframe, but 
the ecosystem that has been built around it. 
Reflecting on the learning gained and looking 
to the future, COG-UK’s legacy will depend on 
decision makers’ abilities to:

Deliver public health genomics 
capacity guided by a clear, 
prioritised, long-term strategic 
plan: Priorities will need to 

reflect and reconcile the interests of the 
scientific community, citizens and patients, 
and be aligned to the long-term priorities of 
governments and public health decision-
makers across the four nations of the UK.

Maintain momentum, motivation 
and goodwill to support a network 
that can bring together diverse 
organisations across the four 

nations without over-reliance on goodwill 
alone: Long-term funding and sustaining 
committed leadership will be critical. A 
workforce development strategy that considers 
novel career pathways in PHAs and academic 
settings will be needed, alongside an existing 
or novel convening structure that can ensure 
a coordinated national approach as well as 
respond to the devolved nations’ unique local 
needs.

Ensure the involvement of all 
relevant actors: COG-UK mobilised 
the engagement of researchers, 
PHAs and NHS sites across 

the country. As the consortium enters the 
next phase of its existence or morphs into a 
legacy structure, it may need new expertise, 

e.g. bringing in private-sector partners to link 
genomics research with medical innovation, 
international expertise, patient-and-public 
engagement and additional involvement 
from the NHS to extend the role of pathogen 
genomics in the NHS.

Stabilise and ensure adequately 
funded governance, management 
and administrative arrangements 
to support networked pathogen 

genomics capacity in the UK: Attention 
should be given to where, and how far, 
elements of COG-UK governance that enabled 
rapid delivery, minimal bureaucracy and 
novel practices co-existing with established 
institutional governance and management 
systems, may be adaptable to future efforts. 
Academic researchers will require requisite 
independence but governance must also 
support synergies and ensure a shared sense 
of purpose across research and sequencing 
services informing public health.

Advance data linkage in the public 
health landscape: Access to linked 
data sets will be fundamental to 
understanding the relationship 

between infectious-agent genetics and 
behaviour on the one hand and disease severity 
and patient outcomes on the other. It will also 
underpin efforts to inform the development 
and evaluation of medical innovations. Wider 
collaboration between actors in the UK’s 
public-health and health-data landscape will be 
needed.

Ensure a sustainable division 
of labour between diverse 
stakeholders in the public health 
genomics landscape: Attention 

must be paid to ensure the sustainability 
of the workforce required to service routine 
sequencing needs in PHAs and to ensure 
that trained research talent is not lost from 

4
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academic settings. Considering what may 
be different in terms of workforce needs if 
COG-UK (or its legacy) were to tackle other 
infectious diseases or public health challenges 
will also matter.

Revisit the UK’s role in the global 
pathogen genomics landscape: 
COG-UK members’ expertise 
impacted international public-

health genomics efforts and there is further 
potential to develop COG-UK as a global 
training resource and expertise-sharing 

network. At the same time, COG-UK is largely 
built on UK data, and a future legacy effort 
would benefit from an explicit focus on 
integrating international experiences and 
embeddedness in coordinated global efforts.
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