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Systemic environmental risk 

analysis - why, how and early 

insights



In every crisis…



Context

• Global interlinked risks are increasing in frequency 
and magnitude

• Governmental risk analyses need refining and 
mainstreaming 

For example, UK Recovery from COVID-19 needs to 
balance the needs of the economy, societal cohesion and 
health. The environment is not currently explicit in some 
framings, yet there are a number of major environment-
mediated risks that can impact on these pillars over a 
relatively short timeframe 

• There is a lack of protocol for appraising systemic 
risk in a systematic, transparent and credible way

World Economic Forum Global Risks Perceptions Survey



Systemic environmental 

risk analysis for threats to 

UK recovery from COVID-19



Aims

• Develop a generic protocol to assess systemic risk 
using three case studies, which  will:

1. Identify previously neglected threats

2. Assess likelihood and impact of risk cascades in dynamic socioecological 
contexts

3. Identify intervention points to reduce risk proactively 

4. Identify ‘watchpoints’ for adaptive risk governance

• Raise the profile of the need to explicitly appraise and 
mitigate for complex risk in UK governance, especially in the 
context of rebuilding the nation during COVID-19



Project Outline
• Pilot development of a protocol on three timely case 

studies 

Biosecurity - improving resilience to zoonotic disease emergence

Air quality - reducing health impacts of air pollution

Food security - ensuring access to healthy safe affordable food

• Integrate outputs into Defra-Cabinet Office-MoD 
interactions to ensure UK strategies for recovery 
adequately address systemic environmental risks



Project team

Prof Tom Oliver Kelly Boazman Prof. Nigel Gilbert Dr Sarah Moller Phil Tovey

Prof Bob Doherty Prof. Ian Jones          Prof. Ally Lewis Dr Laura Harrison Dr Shona Wilde

Dr Matt Greenwell Vanesa Pilley Andre Dornelles Amber Yeoman
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Air Pollution

Virology
Epidemiology

Public Health Applied Ecology
Biodiversity

Ecosystems Services

Complex Systems

Climate Change

Catastrophic Risk
Science-Policy

Futures

Foresight

Food Systems

Marketing

Policy

Project Management

Geography
Chemistry

Biology

Knowledge Exchange

Food Security

Sociology

Interdisciplinary Approach



Inception 

Meeting

29th April 2021

Synthesis 

Workshop

17th Nov 2021

BIOSECURITY

AIR QUALITY

FOOD SECURITY

Risk Cascade 

development 

workshops

Interventions 

deep dive 

workshops

Process



• Each participant was asked to 
produce 3 risk cascades resulting 
in health impacts from air 
pollution.

• Each had to include one factor 
that was ‘environmental’.

• These cascades were collated 
removing duplication and 
combining related cascades into 
a single map.  

Risk Cascades



• Consider the full ‘PESTLE’ spectrum 

- political, economic, social, 

technological, legal/regulatory, 

environmental

• Think about preventative measures 

(reducing risk likelihood), mitigation 

measures (reducing impact)

• Interventions might be both 

proactive (before risk is realised) 

and reactive (adaptive contingency 

measures)

Interventions



• Datasets that could be routinely 
analysed

• Initiatives that help track whether 
risks are being realised

• Key actors involved in data 
gathering/monitoring/ 
interpretation

• Key actors involved in implementing 
responses (cf. reactive  
interventions)

Data monitoring ‘watchpoints’



Risk Maps



Risk Narratives
A set of linear cascades were selected from the risk maps and narratives 
developed to describe them. Participants were asked to score these for:

Likelihood Impact Current Capacity to Reduce

5 Certain/near-certain: risk has 

already being realised and is a 

current/past issue

5 Very High: risk could 

conceivably cause widespread 

severe health impacts/loss of 

life over next 30 years

5 Very Poor: risk is neglected 

and/or very limited (i.e. 

ineffective) risk reduction 

measures in place

4 4 4

3 Likely: risk is expected to 

materialise over the next 30 

years, for example from 

modelling studies with high 

confidence

3 High: risk expected to cause 

widespread non-fatal health 

impacts

3 Poor: risk is recognised and some 

risk reduction measures in place, 

but effectiveness likely to be 

limited

2 2 2

1 Possible: risk could materialise 

over the next 30 years but 

uncertain

1 Medium: risk expected to cause 

localised minor health impacts 

1 Adequate: risk is well known, 

many risk reduction measures in 

place which should significantly 

reduce impacts



Example Linear Cascade



Narrative 4: Electric Vehicles – Uptake

Narrative 6: Climate Change - Extreme 

weather

Narrative 11: Novel Pollutants   

Narrative 12: Work Patterns - Domestic 

emissions

Prioritisation



Explore interventions for some of the cascades in terms of 
effectiveness, complementarity, barriers, equity, 
multifunctionality

i. If all interventions were in place to what extent would 
the risk be effectively reduced?

ii. Are multiple complementary interventions needed? 

iii. In aggregate, what are the main barriers to putting 
effective interventions in place?

iv. Are there unintended consequences of these 
interventions (either co-benefits or negative impacts)? 

Deep dive on interventions



Multifunctionality



• 17th November was synthesis workshop involving 

stakeholders from across the three case studies. Exploring 

multi-functional interventions, co-benefits and trade-offs.

• 16th December is a final communications event for 

stakeholders to hear the outcomes of the project. 

Remaining activities



Some initial observations: 

• Project interdisciplinarity is a real strength.

• Involvement of Defra from initial project 

development and as team members has hugely 

benefitted the project and increased potential for 

impact – genuine knowledge exchange.

• Many of the interventions identified could be 

broadly grouped as vague but deep or tangible but 

siloed. This has implications for intervention 

design and implementation.  

Work in Progress…but..



Thanks to the SysRisk team…

@SysRisk_project #sysrisk sysrisk@sysrisk.org.uk


