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Outline

• Some brief background on me 
• What are ways scientists’ might engage with policy 
• 3 examples 

• Bovine TB (“Peacetime” Operational) 
• COVID-19 (Emergency Operational) 
• Avian influenza (Strategic) 

• An open question – what is parsimony in scientific advice?



My background

• 1995 - Ph.D. Computational Physics (Soft-Condensed Matter) 
• 1996-1999 - PDRA – AgResearch NZ  
• 1999-2003 - PDRA – Inst Animal Health/Univ Oxford 
• 2003-2007 - Wellcome Trust Fellowship - Univ Oxford 
• 2007-2017 - Wellcome Trust Sen Fellowship/Prof. – Univ Glasgow 
• 2007-now – Univ Edin (Roslin/SoPA)
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Scientific Roles

• Framework for understanding 
ways that science can interact 
with policy 

• Recognition of the need for 
science to act 
‘outside’ (historical) scientific 
roles 

From https://rogerpielkejr.substack.com/



From https://rogerpielkejr.substack.com/



Collective political actors with 
common points of view, 

seeking to influence 
governmental policy 

decisions.



Government driven by a 
“intellectual” elites (often 

economic) and policy-
planning networks, 

independent of democratic 
institutions



Knowledge “Transfer” 
– information flows 
from basic science 

onwards



Knowledge “Exchange” 
– choice of evidence 

investigation is joint and/
or directed by end 

results needed



Classic view of scientific 
endeavour (unlikely to 
be interested in this 

presentation!)



Reduces the scope of 
available choice, often to 

a single preferred 
outcome among many 

possible outcomes



Providing answers to 
questions that can be 
addressed using the 
tools and methods of 
science. e.g. expert 

advisory committees, 
commissioned reports



Clarify, or sometimes 
to expand, the scope of 

options available for 
action – identify what 
“Could be done” not 

what “Should be 
done. 





Government already employs data scientists

• Possible employment directions 
• Can be rewarding 
• Operational 

• Reactive 
• Immediate impact 
• Close to the data 

• Upward career trajectory can become more 
“strategic”



Operational  or   Strategic?

• Scientific Pandemic Influenza 
Modelling Group (SPI-M) 

• SPI-M-O (Operational) during the 
COVID-19 pandemic 

• Defra Animal Health Modelling 
Capacity

• GO-Science plus departmental 
science advisors 

• Science Advisory Councils 
• Public appointments supporting 

Chief Scientific Advisors 
• Science advisory subgroups



Scientist as “Operational” Policy 
Advisor
Taking advantage of your expertise



Example 1: Bovine Tuberculosis



bovine Tuberculosis – a re-emergent problem

• Mycobacterium bovis (MTB complex) 
• Multiple hosts 
• Slow and variable progression to disease 

• Zoonotic (symptoms like human Tb) 
• Economic and Animal Welfare considerations 
• ~ £100m per annum cost to GB public



20161992 2000 2008

Bovine Tuberculosis (bTB) in Great Britain

Almost eradicated in cattle by the 80s,  

… but an increasing problem thereafter



A multi-host pathogen

bTB

Identifying good control options and projecting 
outcomes are particularly difficult

Largely Hidden



A Very British Problem

bTB

Identifying good control options and projecting 
outcomes are particularly difficult

Control in badgers is 
highly controversial 

(evidence of both positive 
and negative effects)

Largely Hidden



Modeling to support changes in Tb 
surveillance
• Scotland officially free of bovine Tuberculosis in 2009 
• Opportunity to save £ on surveillance 
• Exploitation of large databases (daily record of all individual cattle 

movements, regular cattle herd testing data, geo-locations of all cattle 
farms) 

• Statistical model to identify herds at highest risk of having an outbreak 

• Scoring system to identify herds that could be test-exempt 
• Work directly with Scottish Animal Health Division
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Research Excellence 
Framework (REF) Impact 

Case study 

Finalist UK Civil Service 
Award (Evidence to 

Pollcy)

Responsive modelling

• Tightly defined question – little room for novel approaches 
• Builds upon previous research background and existing expertise 
• Timeliness and robustness more important than methodological 

sophistication 
• Working with policy developers has most direct impact



Example 2: COVID-19



Most impactful single event since WWII

An infectious disease in no need of introduction



COVID-19 worldwide impact

• In 2019, Novel virus with no pre-existing therapies or protections 

• Rapid spread due to: 
• Worldwide travel 
• Symptoms only after infectiousness 
• No prior immune protection 
• Unusual age susceptibility profile (adults at serious risk of infection) 

• Unprecedented mobilization of scientific resources



Only one of many 
advisory bodies 
(but one of the 

most prominent)

Modelling during the COVID-19 Pandemic

• “Scientific Advisory Group for Emergencies” (SAGE) 

• Scientific Pandemic Influenza Group for Modelling (SPI-M-O) 
• Scientific Pandemic Insights Group on Behaviour (SPI-B) 
• COVID-19 Clinical Information Network (CO-CIN) 
• New and Emerging Respiratory Virus Threats Advisory Group (NERVTAG) (not formally under 

SAGE 
• Environmental Modelling Group (EMG) 
• Children’s Task and Finish Working Group (TFC) 
• Hospital Onset COVID-19 Working Group (HOCI) 
• Ethnicity Sub Group 
• Social Care Working Group (SCWG) 

Coordination of advice at the highest level (rather than in teams)



National ABM for Scotland (w/ SPI-M or SG)

• Adapted from livestock model in 6 weeks 
• Explicit network model with 6m+ agents 
• Fit to data using ABC-SMC 
• Estimate R numbers  
• Intervention efficacy 
• Identify differences in variants




