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Foresight approaches for future health shocks: 
integration into policy making and accompanying 
research priorities
Christina Pagel and colleagues argue that foresight approaches are key to preparedness for 
emergencies such as covid-19 and that these must be integrated within policy making at all levels

Effective structured decision 
making for policy making relies 
on comprehensive analysis 
and strategic foresight that 
enables policy makers to 

prevent, mitigate, and respond to potential 
emergencies. Foresight approaches aim to 
explore and anticipate future situations. 
Foresight approaches to inform emergency 
prevention and response have been used in 
many different contexts from adaptation to 
extreme heat or rainfall to terrorism, foreign 
policy, and pandemics.1-8

Foresight approaches include many 
methods, one of which is scenario 
planning, which offers a structured 
method for anticipating and preparing for 
future uncertainties.9 Scenario planning 
involves exploring a range of plausible 
futures, each with distinct challenges and 
opportunities.10 It can involve narrative 
exercises,11 real life exercises with 
personnel on the ground (for example, 
for antiterrorism3), computer simulations 
(for example, of crowd movement or 
population behaviour in a pandemic4 7), 
or probabilistic mathematical models of 
possible futures (for example, epidemics 
or climate change8 12).

However, foresight approaches and 
scenario planning support emergency 
prevention and response only if their 
insights are both useful and acted upon.10 
For instance, the UK government held 
a national flooding exercise in 2004 
(Exercise Triton13), yet the summer of 2007 
saw devastating flooding across much of 
England. A government commissioned 
report by Sir Michael Pitt to review the 
UK flood strategy in 2008 highlighted 
serious gaps in the exercise that meant 
its insights were not sufficiently useful: 
lack of inclusion of regional and local 
organisations, lack of inclusion of the 
voluntary sector, and deficiencies in 
planning.14 In the aftermath of the 2007 
floods, in 2012 the government reported 
having implemented 83 of the 92 wide 
reaching Pitt recommendations.15

Exercise Cygnus for UK pandemic 
planning was undertaken in 2016. This 
time its insights were useful, and the 
exercise highlighted many of the problems 
that were realised with the arrival of covid-
19: shortages of critical care capacity, 
healthcare workforce, and personal 
protective equipment. However, the 
insights were not acted upon, and Exercise 
Cygnus did not prevent these problems 
arising in 2020.16 The exercise failed to 
influence policy sufficiently to ensure 

that the necessary remedial actions were 
undertaken.

Arguably, then, the biggest challenge 
for foresight approaches lies not in any 
deficiency of the methods used but in their 
translation into resilient policy making. 
In this paper, we highlight six essential 
principles for integrating insights from 
foresight approaches into policy making, 
each with future research priorities, and 
presented in order of importance. Figure 
1 offers a conceptual map of how these 
principles fit together. We specifically 
focus on planning undertaken on behalf of 
national government before an emergency 
arises. A consistent theme is that although 
the literature is clear that these six 
principles are crucial, much less evidence 
exists for how to ensure that they are 
implemented and followed.

Principle 1—Articulating fundamental values 
and defining clear objectives
Any process choosing between policy 
options requires the objectives of policy 
to be clear.17 Particularly in an emergency 
situation, objectives will relate to core 
values. For instance, core values inform 
policy choices such as the duration 
and severity of lockdowns or vaccine 
prioritisation.18 Different values could lead 
to radically different policies (for instance, 
the amount of weight given to equity 
perspectives would change vaccine rollout 
policy18).

In normal times, the values—and 
consequent objectives—of government 
policy may be understood through the 
usual system of parliamentary and 
political scrutiny. However, in times of 
emergency, the fundamental values of a 
country that would underlie any policy 
objectives may not have been articulated. 
Public deliberation is needed before 
the emergency. Whether the emergency 
is flooding, climate change, terrorism, 
infectious disease, or something else, the 
policy options involve complex questions, 
uncertainty, and difficult trade-offs 

KEY MESSAGES 

•   An articulated set of fundamental 
values and clearly defined objectives 
should underlie policy selection, par-
ticularly in emergency situations

•   Embedding systems thinking in the 
policy making process helps to sup-
port optimal decision making when 
faced with complex problems and 
inevitable trade-offs

•   Developing long term resilience can 
help to avoid crises and prepare for 
emergencies but requires continuous 
investment

•   Decision makers must be involved 
from the beginning to improve the 
probability that insights are both use-
ful and translated into policy

•   Practising situational awareness 
means anticipating and being pre-
pared to respond to context specific 
challenges associated with potential 
emergencies

•   A broad range of stakeholders and 
expertise should be included to ensure 
that foresight approaches capture the 
key drivers of potential adverse out-
comes

•   An overarching open research ques-
tion is how to accommodate emer-
gency preparedness within the reality 
of politics as well as policy
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(for example, collective action versus 
individual freedoms, current versus future 
resource allocation) and often require 
population buy-in, both for legitimacy and 
for successful implementation.19

Ideally, values would be codified—for 
example, as a statement of national values 
that has been debated in parliament and 
has been pre-scrutinised as part of a 
democratic process before an emergency 
hits. Methods exist to elicit community 
values and priorities, under the umbrella 
of deliberative public engagement, such 
as citizens’ assemblies, citizens’ panels, 
and citizens’ juries.19 20 These have been 
used in several countries including Ireland 
(constitutional questions), France (climate 
change priorities), Finland (freedom of 
expression), and the UK (funding for adult 
social care, future of Scotland, climate 
change).20

The citizens’ assembly of Scotland 
produced a 10 point vision for Scotland and 
recommendations for the government.21 
A similar exercise to articulate the UK’s 
values for setting objectives in a future 
emergency would be valuable. In the case of 
the covid-19 pandemic, clearly articulated 
values would have provided increased 
transparency, greater accountability, and 
agreed measures against which to judge 
and guide government policy, in both its 
aims and in its implementation, meaning 
that more valuable time during the 
emergency phase could have been spent 
on implementation rather than debate.

Given the many diverse views within the 
nation, consensus may not be possible. 
But in this case, the attempt to achieve 
consensus—whatever the method—
serves as “an open discourse that enables 
interaction and communication … and 
leads to mutual understanding”22 and, 
hopefully, greater legitimacy in whatever 
decisions are ultimately made.23 Again, 
whatever the method, decision makers 
must be transparent as to which values 
underlie their policy and how they were 
chosen.

Once the values underlying policies have 
been articulated, these can be translated 
into objectives and policy options, and 
the different options can then be assessed 
using a range of methods. Values can be 
explicitly incorporated into cost-benefit 
analyses by using methods such as “social 
welfare functions,” which aim to quantify 
overall benefit for a society.18 Techniques 
such as multicriteria decision analysis, 
preference ranking, or causal inference 
can help to prioritise preferences in the 
face of difficult trade-offs, on the basis 
of articulated values and objectives.24-27 
This would also make the process of 
parliamentary scrutiny of emergency 
measures easier, more efficient, and more 
legitimate.28

Future research efforts need to consider 
how to choose a set of values when 
consensus is not achieved, while retaining 
legitimacy29; how to translate values into 
specific policy objectives30; how best to 
incorporate the articulated values into 

decision methods for choosing between 
policy options; what frameworks work 
best to capture intended and unintended 
consequences of major policy initiatives; 
and how broad to go when considering 
costs and benefits (for example, whether 
to include the potential economic benefit 
of future new technology production and 
adoption in climate change adaptation). 
This is particularly important when costs 
and benefits are uncertain.31

Principle 2—Embedding systems thinking
The decisions made leading up to and 
during an emergency can have unintended 
knock-on effects. A decision to make 
one process more efficient may lead to 
exposure to increased risk in another area. 
For instance, the US hospital budgeting 
model to minimise costs resulted in 
low stockpiles of personal protective 
equipment and contributed to a severe 
shortage once the covid-19 pandemic 
began.31 Other examples are the complex 
interdependency of services needed to keep 
care homes functioning in a severe flood 
and urban planning to reduce heat risk.1 2 
The complexity of decision making means 
that if components of a system are viewed 
or optimised in isolation, this may lead to 
suboptimal decisions for the system as a 
whole.

In the UK, some progress has been 
made to encourage civil servants to adopt 
systems thinking (for example, helping 
civil servants to identify when a project 
requires systems thinking, actively 
training civil servants in systems thinking, 
providing a systems thinking tool kit and 
case studies).32 But political decision 
makers need to be part of this process if 
evidence based “joined-up” policy options 
are to be adopted. Although measures have 
been taken to embed systems thinking 
within the civil service, without cabinet 
level support these measures are prone to 
failure in times of emergency. Leadership 
is needed and ministers need to be trained 
to develop competencies in what may to 
them be a new way of making decisions. 
Meanwhile, systems thinking also needs 
to be embedded within local response 
structures, to reduce fragmentation of 
response and increase resilience.17

Future research should consider how 
better to communicate the importance 
of, and then to facilitate training in and 
practice of, systems thinking with policy 
makers at local and national levels and 
how to be resilient to changes in personnel, 
whether through organisational churn, 
elections, or the unavailability of key 

Affected public

Embedding
systems thinking

ExpertsDecision makers

Communication of risk

Clear
plans

Defining clear objectives

Involving
decision

makers

Situational
awareness

Pursuing long
term resilience

Including
broad

expertise

Fig 1 | Diagram depicting the relation between decision makers, experts, and the public, 
incorporating the six essential principles (shown in blue). Clear plans flow from an articulation 
of fundamental values and defining clear objectives (principle 1). Communication of risk, 
involving decision makers from the start (principle 4), and including broad expertise (principle 
6) are all key parts of pursuing long term resilience (principle 3). Situational awareness 
(principle 5) must flow from people on the ground (including the public, where possible). 
Systems thinking (principle 2) should underlie everything
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decision makers personally affected by the 
emergency.33 Research needs to be done on 
how better to map and understand complex 
interdependencies across different systems, 
to identify all the relevant stakeholders, 
and as part of the practice of implementing 
sys te m s  t h i n k i ng  f o r  e m e rge n cy 
preparedness. Although an understanding 
of systems thinking exists within the UK 
Civil Service, more work needs to be done to 
include political decision makers in these 
processes.34

Principle 3—Pursuing long term resilience
The UK’s strategic approach to resilience is 
the UK Government Resilience Framework 
(resilience in this context meaning the 
frameworks, systems, and capabilities 
that prevent risks manifesting or crises 
happening and prepare for and manage 
emergencies as they occur).35 Resilience 
has been described as the “governance of 
complexity”36 and is crucial for mitigating 
the effects of emergencies.37 However, 
resilience is expensive in the short term. 
It involves incurring opportunity costs 
by investing now in preparation for 
future events. Some policy makers may 
shortsightedly view these investments 
as unnecessary or characterise them as 
inefficiencies and consequently seek to 
cut these investments as part of a “cost 
saving” programme. Ultimately, however, 
if and when the future events occur and 
we have not developed resilience, these 
“cost savings” can turn out to be extremely 
expensive. If organisational knowledge is 
not retained, a new cohort of managers 
may not be aware of decisions made in the 
past to ensure resilience and so may view a 
complex system as a simple system that can 
be optimised for an illusion of efficiency.

For instance, Mehring and colleagues 
highlighted that institutional responses to 
flooding are focused on “in the moment” 
thinking and called for building long term 
resilience, including sufficient allocation 
of funding.38 A National Audit Office report 
in November 2020 highlighted the shortage 
of centrally held personal protective 
equipment at the start of the pandemic and 
the contribution to this shortage of changes 
to the NHS Supply Chain Model in 2018 to 
“prioritise financial savings.”39

The cycles generated from resilience 
(instigated in the aftermath of a failure) to 
cost saving and austerity (in the run-up to 
a failure) are costly in the long term.40 The 
need for resilience must be maintained 
as an explicit policy objective, even when 
political or organisational pressures 
seek to minimise short term costs. For 

instance, Sayers and colleagues report on 
using analyses of social vulnerability to 
flooding to make a long term economic 
case for investment in flood risk 
prevention or reduction in areas with most 
vulnerability.41

Biases, such as availability bias and 
stability bias, can skew the planning 
process towards familiar or overly 
optimistic scenarios.42 Known features of 
policy making, such as siloed working and 
short term focus, can hinder the integration 
of comprehensive, long term resilient 
strategies.43

Two urgent research priorities are how to 
reduce bias in long term decision making 
and how to include the distal costs of 
short term cost saving measures and the 
distal benefits associated with short term 
investment, where that distance is across 
both time and sector.

Principle 4—Involving decision makers from 
the start
Foresight approaches have the best 
chance of making a positive impact if 
decision makers are involved from the 
very beginning.17 Doing so ensures that 
scenarios can be aligned to policy (or policy 
aligned to realistic scenarios). If foresight 
approaches are being used to explore the 
impact of different policy options, then 
the options considered need to be feasible 
and relevant to policy makers. That said, 
effective foresight approaches can also 
change what is considered feasible for 
policy—but only if policy makers are 
involved early and have fully bought into 
the process.22 44 For instance, explicitly 
placing foresight approaches within an 
existing policy agenda on managing 
conflict between groups has had success 
in South Korea.45

Scenarios must be designed to offer 
actionable insights for decision makers 
to maximise the chance of influencing 
policy.46 Involving decision makers from 
the outset means that the outputs of 
scenario modelling and the way they are 
communicated can be co-developed.11 If 
the results of foresight approaches can be 
presented in formats and language familiar 
to decision makers, that will aid uptake. 
A dedicated team to convert academic, 
detailed, and lengthy outputs into policy 
friendly length, presentation, and format, 
co-developed with decision makers from 
the outset, could be important in improving 
the successful implementation of scenario 
planning and other foresight approaches.

For elected decision makers in particular, 
political considerations around policy 

options are an added pressure. Perceived 
worry about electoral backlash can prevent 
effective policy choices, even if they are 
well evidenced and cost effective. The 
interaction of political and societal systems 
needs further study.

Research into the most effective ways to 
translate between foresight experts and 
decision makers across local, national, 
and different sectoral contexts is therefore 
crucial. Development of frameworks to 
support early involvement and types 
of foresight approaches most suited to 
integration of decision makers would be 
useful.11 22 Such frameworks would provide 
a structured guide on how to identify key 
decision makers, how to then involve them, 
and which foresight approaches are best 
suited to the emergency in question.

Principle 5—Situational awareness
Situational awareness involves anticipating 
and being prepared to respond to 
challenges associated with any given 
emergency.47 A deep understanding of the 
current context and resources is needed 
to enable both preventive and response 
planning—and an understanding of 
how communities will react to different 
emergencies.

For instance, preparedness might 
take the form of “war gaming” exercises 
(meaning simulation of a crisis situation 
in a “safe-to-fail” environment to better 
prepare key actors to respond to a real 
crisis).48  49 Recent examples include 
pandemic preparedness exercises in the 
UK,16 50 51 as well as system maps of local 
healthcare, social care, and transport 
options for flood resilience.2 Part of 
situational awareness should include what 
Curtis and colleagues call “enhanced risk 
identification.”2 This not only identifies 
communities at most risk from specified 
disasters but also seeks to understand what 
(modifiable and non-modifiable) factors 
contribute to that risk.2 This information 
could be captured in existing protocols 
such as risk registers.

The final stage in creating resilient and 
effective preparedness plans is to enable 
rapid identification of when an emergency 
has begun. Although the occurrence 
of a fire or a flood may be obvious, an 
emerging pandemic or a wide scale cyber 
attack may not immediately be treated 
as an emergency. Slow recognition of 
an emergency delays action and makes 
effective responses more difficult. This 
is especially true if the optimal response 
( prevention of escalation) can be 
implemented only in the very early stages 
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(for example, when an infectious disease 
is spreading).

A key challenge to overcome is normalcy 
bias, which results from a combination 
of our unfamiliarity with extreme events 
and the tendency to believe that things 
will continue to function in the future in 
the same way as they have in the past. 
Normalcy bias causes people to minimise, 
question, or disregard warnings of imminent 
threats because they are so far beyond the 
realm of our experience as to make them 
unbelievable.52 This is compounded in 
decision makers by a reluctance to take 
expensive action that might be unnecessary.

Research priorities related to situational 
awareness include how to incorporate new 
understanding of the causes of enhanced 
risk in emergency preparedness policies53; 
how best to plan for a range of community 
responses following an emergency54; and 
supporting the rapid identification of new 
emergencies55 (for instance, exploring the 
implementation and impact of methods 
such as adaptive surveillance and horizon 
scanning within foresight approaches2 56).

Principle 6—Including broad expertise and 
stakeholders
To ensure that foresight approaches 
capture the key drivers of potential adverse 
outcomes, a wide range of expertise should 
be involved from the beginning.10 11 46 
Expertise should represent all relevant 
policy areas, bringing together the relevant 
decision makers and subject matter 
experts—a form of a strategic foresight 
approach.22 Ham, for instance, suggests 
collective governance bringing together 
a “team of teams.”37 For quantitative 
modelling, external experts are key in 
informing the model assumptions and 
structure (for example, social sciences 
can inform patterns of household and 
non-household contacts and help with the 
communication of model outputs,57 or the 
detailed knowledge of health and social 
care networks can support modelling of the 
impact of flooding on crucial services58). 
The wider the range of expertise involved, 
the less likely that a vital component is 
overlooked. Perez-Soba and Maas advise 
that teams should regularly ask themselves, 
“What would cause surprises or abrupt 
changes?” and then develop scenarios to 
explore those surprises.9

If possible, stakeholders should include 
representatives from the communities 
themselves, as is increasingly the case in 
flood adaptation planning.38 46 If equity 
considerations are an explicit part of the 
articulated values and objectives (see 

principle 1), then any planned policy 
responses must include insights from 
experts from within disadvantaged 
co m m u n i t i e s . 5 9 T h e  I n s t i t u te  o f 
Development Studies proposes five priority 
action areas in emergency planning to 
mitigate disproportionate impacts on such 
communities.59

Priority areas for future research include 
better methods for effective mechanisms 
for engagement of a diverse range of 
stakeholders and expertise within policy 
making processes60  61; understanding 
and quantifying the impact a wider range 
of expertise and stakeholders have on 
chosen policies; and how better to integrate 
scientific expertise or local or domain 
specific expertise with the politics of policy 
making,62 particularly as a preconception 
may exist within the political domain that 
such expertise may be biased.63 64

Reality of politics and policy
Finally, one overarching, unresolved 
problem remains: how to accommodate 
emergency preparedness within the reality 
of politics as well as policy. How do we 
support resilient, long term (often over 
decades) policy making within short term 
electoral cycles and concerns? How do we 
support choosing optimal policies, in line 
with articulated values and objectives, 
if they conflict with the current political 
situation?

Perhaps, then, the final future research 
strand needs to be how to move from an 
aim of optimal policy making to one that 
is pragmatic and “good enough”—that is, 
resilient to the vagaries of politics and high 
turnover of decision makers at all levels.
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