
communications health Perspective
A Nature Portfolio journal

https://doi.org/10.1038/s44528-026-00009-2

How understanding the diversity of
perspectives and systems in governments
can increase the impact of scientific
research

Check for updates

Liza Hadley1,2 , Slimane Ben Miled3, Hannah E. Clapham4, Bimandra A. Djaafara4,5, Louise Dyson6,
Sebastian Funk7, Julia R. Gog2, Hans Heesterbeek8, Edward M. Hill9, Emily Howerton10, Valerie Isham11,
Amira Kebir3,12, Matt Keeling13, Stephen M. Kissler1, Justin Lessler14,15,16, Kathy Leung17,18,19,20,21,
EmmaMcBryde22, James M. McCaw23,24, Chris Erwin G. Mercado4, Denis Mollison25, S. M. Thumbi26,27,28,
Wirichada Pan-ngum29, Lorenzo Pellis30, Francisco J. Pérez-Reche31,32, Michael J. Plank33,34,
Robin N. Thompson35 & Cécile Tran-Kiem36

The COVID-19 crisis required scientists worldwide to contribute to complex, hectic, and unfamiliar
governmental decision-processes. In this Perspective, we reflect on this intense interaction between
science and health policy for pandemic response, drawing from the experience of infectious disease
modellers across theworld. We highlight the diversity of actors and interests in government, aiming to
demystify the elusive ‘policymakers’.Wepresent a general taxonomy to help research scientistsmore
effectively support evidence-based policy. We stress the importance of building and maintaining
relationships appropriate to the diverse pool of government actors. Not recognising this diversity may
lead to miscommunication and reduce the positive impacts of scientific evidence for public policy in
crisis and non-crisis situations.

During the COVID-19 pandemic, the interface between science and gov-
ernmentwas highly visible and intensely stressed. Scientists worldwidewere
asked to contribute to a government decision-making process that was
hectic, complex, and, for many, unfamiliar. The authors of this Perspective
are research scientists who were involved in the pandemic response in 14
different countries across every region of the globe. Through these experi-
ences and other crisis and non-crisis work before and since, we gained
important insights into the complex structure of government decision-
making and the diversity of actors involved. Building on these experiences
and a qualitative study of modelling-to-policy interactions1, we present a
general taxonomy tohelp scientists better understand this diversity of actors
as they work to effectively support evidence-based policy, both in normal
times and times of crisis. This Perspective is aimed primarily at research
scientists, especially those who are newly engaging with policy processes or
whomay do so in future crises. Research scientists are referred to simply as
‘scientists’ in the remainder of our article for brevity.

According to Scopus, from January 1990 toMarch 2026, over 192,000
scientific articles referenced ‘policymakers’or ‘decisionmakers’ in their title,
abstract, or keywords. Some may assume that these terms refer to

individuals with the ability to make decisions about government or insti-
tutional policy, informed in part by scientific information, but more than
that is usually left unsaid. The vague abstraction of who in government can
use scientific information, and in what ways, hides the true complexity and
heterogeneity of real governmental systems and the roles within them. Such
simplifications limit scientists’ ability to support evidence-based policy.
While such distinctions are well-understood and researched within the
scholarly literature on government and public policy (for example,
refs. 2–6), the day-to-day understanding of scientists of these complexities
may limit the impact of theirwork.Herewe argue that it is time for scientists
to move beyond viewing ‘government’ as a single, uniform, and abstract
entity and instead recognise the diverse interests and roles within it. By
doing so, scientists will be able to contributemore effectively to government
policy, both during a crisis and in the calmer times between.

A note on terminology: In this Perspective, we consider a ‘scientist’ to be
any individual who identifies primarily or wholly as a scientist, such as those
who lead or perform scientific investigations. This article primarily focuses on
research scientists/ researchers who use the scientific method to produce new
knowledge, findings, or understanding in their respective fields. For this
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article, we also define ‘policy’ to be a law, regulation, procedure, adminis-
trative action, incentive, or voluntary practice of governments and other
institutions. Note that ‘science’ and ‘government’ are not always exclusive
categories and are not intended as such.

The elusive ‘policy maker’
Who is the ‘policy maker’?
Governments are multi-faceted, complex systems comprising hetero-
geneous actors each with different objectives, constraints, and timelines.
Though it is impossible to capture this complexity with a simple taxonomy,
we find it useful to group actors into three categories based on their rela-
tionship to the strategy (i.e., broad goals and overall architecture) and tactics
(i.e., specific actions and implementation) of government policies:

• Policy specialists, who have working-level (i.e., tactical) responsibility
for the specific topic area;

• Policy generalists, who are focused on broader, strategic activities and
may not have specialist knowledge in the specific area;

• Decisionmakers,whoare seniorpublic servants andpoliticianswhoset
overall strategic policy goals and have statutory decision-making
powers.

For example, the US CDC’s subject matter experts or Kenya’s public
health officers would be ‘policy specialists’; a Chief Epidemiologist for a US
state or a Kenyan department Director General would be a ‘policy gen-
eralist’; and elected politicians, appointed ministers, or officials with desig-
nated statutory authorities and powers would be ‘decision makers’. The
distinctions between these groups are not always clear; individuals move
between these roles, and there is considerable variation within groups.
Individuals may hold different roles, and may move between policy and
decision-making roles, or even hold roles with overlapping responsibilities
(e.g., when a legislation or regulation delegates a certain decision-making
capability to a public servant).Nonetheless, at any given timeor in any given
context, an individual can be considered to hold a particular role as we have
defined it. We argue that ‘policy specialist’, ‘policy generalist’, and ‘decision
maker’ are useful categorisations for scientists to consider because the
objectives, experience, and remit of each of these actors differ. To facilitate
effective dialogue, thenature of the relationships between scientists and each
of these actors should therefore also differ.

For any particular science-policy issue, the level of government
actors involved will likely depend on the event’s acute impact and where
it sits in the scale of political importance (Fig. 1). Much of the time,

detailed exchanges may only be between scientists and policy specialists.
When the threat level is higher, scientists may be requested to engage
directly with policy generalists and decision makers. These interactions
can occur either organically or through the explicit creation or reas-
signment of groups that include government actors with a mix of roles in
response to the crisis. Two examples are illustrative: (1) In mainland
China before the COVID-19 pandemic, academic scientists worked with
infectious disease policy specialists at the Chinese Centre for Disease
Control and Prevention (China CDC). However, a separate deputy-
ministerial-level agency called the National Administration of Disease
Control and Prevention was convened in 2021 in response to the
COVID-19 pandemic. In this agency, academic scientists had direct
contact with policy generalists. (2) Similarly, in Tunisia, government
institutions like the National Observatory of New and Emerging Diseases
focus on long-term surveillance and preparedness during non-crisis
periods, facilitating interaction between academic scientists and policy
specialists. During the COVID-19 pandemic, distinct rapid-response
bodies like the National Coronavirus Response Authorities were acti-
vated to coordinate efforts across regions and sectors; these entailed more
direct interaction between academic scientists and policy generalists. Post
pandemic, responsibility for communicable disease management has
largely returned to specialist expert bodies, in China, Tunisia, and many
other countries.

There may be potential risks and challenges to consider when policy
specialists are not directly involved, as in the examples above. For instance,
policy generalists and decision makers may be inexperienced in under-
standing the language and scientific principles of a field, leading to the
misinterpretation of evidence and recommendations. Likewise, the
experience and knowledge gained by high-level generalists over the course
of a crisis may be lost once they return to other priorities. Lessons may not
become embedded in post-crisis business-as-usual practices.

Although the above and subsequent examples in our article are focused
on national-level government, the types of actors considered here are pre-
sent in government at all geographic scales - though scientists should be
attentive to which of these scales of decisionmaking carries the force of law.
What differs most is the size of actor groups and the populations and local
issues they are faced with. Structural heterogeneity in science-policy
between countries is examined in detail in, for example, Hadley et al. 1.
However, across different countries and levels of government, the need to
tailor research outputs and communicate differently with specific actors
such as specialists, generalists, and decision makers remains.

Building and maintaining science-policy relationships
Communications between scientists and government actors need to be
tailored to the attention, level of detail, and turnaround time required by
different government actors. Relationships with policy specialists will often
create the personal ‘who am I going to call’ networks and crucial trust in
information sharing. Sustained relationshipswith policy specialists not only
deliver benefits during crises, but support non-crisis activities, through
development of in-house scientific capacity, more targeted foundational
research, andmore rapid adoption of scientific advances into policy1,7–12. In
contrast, relationships with policy generalists and decisionmakers typically
centre on broad strategic relevance and also enable familiarity with parti-
cular types of scientific outputs. These actors may engage with specific
scientific subfields less frequently or with less technical depth, so scientists
must adjust their language accordingly. While some policy specialists may
be comfortable with technical language, there are different language needs
for decision makers. At times, certain terms can carry specific regulatory
meanings (such as ‘activate’ in a US regulatory context, or ‘probable’within
UK government probability frameworks13). Points that seem elementary to
those working in the field may not be well known to policy generalists and
decision makers with different expertise, and should be explicitly stated.
Preferences around format and timescale for analyses also differ14–16.
‘Stepped’ reports—presenting a high-level summary for decision makers, a
short report for generalists, and a detailed analysis for specialists—may help

Fig. 1 | Different actors in government will have a different level of involvement
in a health crisis or other emergency depending on the timeline of the threat
(horizontal axis represents time). Scientists are typically working on their
respective topics at all times, including non-crisis periods. Policy specialists and
generalists may be involved on a broad topic in non-crisis periods (e.g. on general
preparedness and planning for future emergencies), but may become increasingly
engaged with a specific issue as it poses concern or requires monitoring. High-level
decision makers are likely to be directly engaged only when the issue poses an acute
high-level threat or emergency, with little to no involvement with scientists and
researchers in recovery and non-crisis periods. Interaction pathways between actors
are not shown - readers interested in this are directed to, for example,
refs. 1,7,44,45,49–51, which investigate these complex processes in the context of
COVID-19.
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bridge these gaps. The communication of uncertainty is a particular chal-
lenge, as the languages of scientists and policy actors frequently diverge in
this area17. How best to overcome the challenge of communicating uncer-
tainty has been the source of much research and debate, and scientists
should familiarise themselves with this background18.We provide examples
to illustrate how relationships and routes of communication may differ
when working with policy specialists, policy generalists, or decision makers
(Case studies box and Table 1).

Going deeper, relationships between science and government require
both tangible ‘hardware’ such as data sharing agreements, memorandums of
understanding, and advisory group membership, as well as intangible
‘software’ such as mutual values, norms, relationships, and trust19. The
hardware underpinning these relationships is particularly important to
policy specialists, who need legal support for sharing information and often
work within strict regulatory frameworks. It is critical to maintain both
hardware and software during non-crisis periods to enable rapid scale-up
when new threats emerge. For example, several COVID-19 modelling
groups supported by government funding agencies in Australia benefited
from existing trusted relationships with policy generalists in the Common-
wealth and State Health departments (established software), but, without
critical agreements in place, data-sharing was slow and structural capacity to
build consensus through open science was insufficient (lacking hardware).
The crisis catalysed change, including commitment to establish anAustralian

Centre for Disease Control (a home for policy specialists with established
scientific relationships)20, but many of these changes only materialised post-
crisis. Scientists must approach the establishment of such relationships or
agreements with the government with an awareness that decision makers
and other elected government officials may view the response to topics in the
public eye through a political lens, while for scientists, the independence
from such matters is paramount. Scientific independence helps ensure
research findings are robust, with implications for public trust and the long-
term sustainability of science-policy relationships.

Another important consideration is personnel turnover and shifting
attention in government, which makes one-to-one relationships fragile. As
highlighted in Fig. 1, different levels of actorsmay be focused on a particular
topic at different times. In STEMM disciplines (Science, Technology,
Engineering, Mathematics and Medicine), attrition is high, particularly
among early-career researchers (e.g. approximately 58% cease publishing
within nine years)21. Equally, for the UK government, general policy, for
example, several departments experience more than 10% of civil servants
eithermoving between departments or leaving the civil service each year22,23.
These statistics do not include moves within government departments or
between topics of interest, meaning overall civil service ‘churn’ is likely even
higher. High rates of turnover among public servants are also reported
anecdotally in other countries, including both HICs and LMICs. This ero-
sionof institutionalmemory (on either side) poses a significant challenge for

Case studies box:

“How do relationships differ with policy specialists vs policy gen-
eralists vs decision makers?”

#1 Feedback. Often more detailed feedback is available on research
when interacting with policy specialists compared to decision makers. In
France during the COVID-19 pandemic, some modellers had well-
established procedures with the National Immunisation Technical Advisory
Group and the Haute Autorité de Santé (HAS), the French agency
responsible, among other things, for vaccine policy recommendations. The
presence of a projectmanager within HAS enabled frequent back-and-forth
and feedback from policy specialists, involving regular interactions and co-
creation of research questions. In the United States, the US Scenario
Modelling Hub worked with a range of policy actors during the pandemic,
including policy generalists (e.g. White House Coronavirus Task Force),
policy specialists (e.g. the Advisory Committee on Immunisation Practices
(ACIP), part of the US CDC), as well as state level public health officials
primarily through interactionswith individual teams. The strongest feedback
loop again emerged with policy specialists, where model scenarios were
designed specifically around questions posed by specialists at the US
CDC, and eventually these projections were cited in ACIP decisions.

#2 Level of detail. In New Zealand, early on in COVID-19, modellers
interacted mainly with Chief Scientific Advisors (policy generalists) who
communicated their results directly to decision makers. This direct line of
communication to decision makers needed a short, concise summary of
results, e.g. a simple graph or soundbite, or a one-sentence response to a
question over the phone. Sometimes graphs or other material were also
requested for sharing at press conferences. As the focus moved to more
specialist policy (health policy advisors), modellers were more likely to be
asked for detailed sensitivity analysis, comparison of multiple scenarios and
policy combinations, etc. These details are of course still important when
interactingwith senior decisionmakers, but the latter aremore likely towant to
see a high-level, very non-technical summary than adetailed set of results.

#3 Connecting different questions. In the UK, policy specialists
were able to connect a current government research request on whether

to change self-isolation strategies so that people could leave isolation
early if they received a negative Lateral Flow Test each morning, with
previous research completed months earlier on different testing strate-
gies for reopening schools. This enabled existing models to be used to
help answer the newquestion. In this scenario, policy specialistsworking
closely with the scientists were able to make connections that other
actors within government (i.e. policy generalists and decision makers)
who were less familiar with the underlying methods could not.

#4 Structured pathways to decision makers. Direct interactions
between scientists and high-level decision makers can occur, and the
structure of such interactions varies greatly. One common structure is to
appoint a scientist to a national-level liaison role, such as the chief sci-
entific advisor and the chief medical officer in the UK. The Netherlands
previously had formal structures for infectious disease modelling evi-
dence to reach the Prime Minister via the head of the Outbreak Man-
agement Team during outbreaks. Note, however, that in the case of
COVID-19 in the Netherlands, this advice came solely from modellers
within the national government institute for health (RIVM), owing to the
absence of wider institutional mechanisms that would allow interaction
and input from the broader academic scientific community. These are
limitations that RIVM has since begun to address in its post-pandemic
planning.

#5 Small populations. Modelling support in French Guyana and
Wallis and Futuna, two French overseas territories, saw a special case of
science-government interaction where meetings gathered academic
modellers, policy specialists, and senior decision makers all together.
Similarly, in the Isle of Man, a British overseas territory with a similarly
small population and governmental structure, one team of modellers
conversed directly with the Council of Ministers (decision makers) to aid
their decisions on isolation strategy.

Box:Case studies illustrating how the relationships between scientists
andgovernment actors need tobenuanced to theattention, level of detail,
and turnaround required by different policy levels.
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preparedness: the informal knowledge, working relationships, and mutual
understanding built between scientists and government actors during a
crisis are not always formally documented and canbedifficult to reconstruct
when the next threat emerges24–27. This motivates an approach to engage-
ment which is constantly establishing and renewing relationships between
individuals, institutions, agencies, and groups. Examples of facilitating such
activities through hardware include: systematic documentation of interac-
tions and relationship-building processes; academic representation on
committees; active involvement in general/specialist policy forums; dual
appointments/secondments; and co-funded research by governments,
where possible, to create a sense of ownership and independence from
external/foreign funding where relevant.

What else can scientists do?
Appropriate and nuanced relationships between scientists and different
government actors are the most important ingredients if science is to con-
tribute to effective preparedness and response. Underpinning these rela-
tionships is sustained government investment in scientific capacity,
including research funding, embedded scientific roles, and career pathways
that enable scientists to engage with policy over the long term. For example,
the UK and Australia developed formal epidemiological modelling cap-
ability in the early 2000s with continual engagement to date, meaning that
science-policy systems, while not perfect, were already established when
new threats emerged. In contrast, Hong Kong’s epidemiological modelling
capacity grew gradually after the 2003 SARS epidemic but was not routinely
integrated into seasonal epidemic or pandemic response until COVID-19,
complicating the science-policy interface. Other countries had long-
established disease-specific linkages, such as the use of the Thembisa
model for HIV/AIDS planning in South Africa28, while having little
experience of incorporating modelling into decision-making for outbreaks
of respiratory diseases.

Training (for both research scientists and government actors) is
important for getting the most out of these relationships due to the differ-
ences in primary responsibilities and focus29. While much of this learning
happens informally, we suggest three specific actions for external scientists
seeking to actively engage in policy:
1. Firstly, it is crucial for scientists to learn (and adopt) the language and

communication culture of the different government actors we are
working with, as discussed in Section 2.213–15,17,18,30. Concrete pathways
for developing this familiarity exist in many settings, including policy
fellowships, short placements in government organisations, and
initiatives run by learned societies and science-policy intermediaries.
Examples of broad training courses for scientists include the
American Association for the Advancement of Science (AAAS)
federal policy fellowships in the US, theWellcome-led “Science Policy:
Improving the Uptake of Research into UK Policy” residential course
in the UK, and more recently, the ASEAN Science Diplomacy
workshop held in Thailand31–33. As a more specific public health
example, the South African Centre for Epidemiological Modelling &
Analysis (SACEMA) supports Policy Modelling Fellowships34.
Similarly, the Global Health Network (a World Health Organisation
“Collaborating Centre” for research information sharing, e-learning,
and capacity development) acts as a free, online knowledge hub to
share research findings, bolster the uptake of research, and foster a
community of practice for researchers, government actors, and
development partners35. Science Media Centres and comparable
organisations in several countries also play an invaluable role in
providing advice and training for scientists engaging with media and
connecting researchers with journalists36. There are many more
excellent examples, and we advocate for each scientific field to clearly
signpost the opportunities for science-policy training and language
development in their field-specific journals and conferences.

Table 1 | Who do scientists interact with in government?

Example roles Case studies from communicable disease epidemiology

Policy specialists Health officer, public health agency subject
expert.

In Indonesia, long-term collaborations between academic epidemiological modellers and policy
specialists in Dengue and Malaria Control enabled direct requests to come through to scientists,
with direct interactions with each disease sub-directorate in the Ministry of Health. Engagements
included discussions, co-creation of questions, and two-way feedback through regular calls and
physical meetings. Similar routes of communication are seen in Thailand, where modellers could
engage with specialist policy during the pandemic through existing (non-crisis) collaboration within
the Emerging and Re-Emerging Infection Disease programme, part of the Ministry of Science and
Technology.

Policy generalists General public sector policy maker,
department Director Generals,
chief scientific advisors,
chief medical officers.

In Kenya, scientists at the Centre for Epidemiological Modelling and Analysis (CEMA) together with
modelling teams in other in-country academic and research institutions, worked most closely with
the Director General for Health (a policy generalist), helping the Minister of Health with planning of
interventions based on locally-generated data.
In China during the COVID-19 pandemic, academic modellers supported senior actors in the China
CDC (policy generalists), where they were asked for ad hoc reporting and to communicate directly
with the CDC when discussions were needed. Most reports were concise (<1000 characters) or in
powerpoint format. During the Omicron wave, thesemodellers were also requested to visit the CDC
to provide real-time reporting. In New Zealand, this short line of communication to decision makers
similarly needed a brief, concise summary of results (see case studies box).
As a more nuanced example, the World Health Organisation regional offices for South-East Asia
(SEARO) and the Western Pacific (WPRO) facilitated links with policy generalists in countries that
had limited scientific capacity, connecting academic modellers from Australia directly to Chief
Medical Officers in Malaysia, Indonesia, Fiji, and French Polynesia.

Decision makers Prime minister or president, governors,
ministers.

A few academic modellers in Australia and the UK were seconded to their national governments’
Cabinet (the senior decision-making level) or sub-committee during COVID-19, where they played a
primarily interpretative role. There were often faster turnaround times than working with policy
specialists, and most of the work in this example involved interpreting and translating a broad
literature. Here, it was clear that communicable disease epidemiology formed one part of a much
larger picture. In South Africa, modellers played a similar role through appointment to theMinisterial
AdvisoryCommittee onCOVID-19,where theyworked in an interdisciplinary group to provide policy
advice to the Minister of Health in response to questions on a wide variety of topics.
In Singapore, COVID-19 results for decision makers were primarily distilled into key PowerPoint
slides providing the ‘big picture’ findings (in contrast to working with policy specialists, where the
academic modellers could discuss methods, model structure, parametrisation, and future data
needs directly).

Examples of how relationships may differ when interacting with different government actors, such as policy specialists vs policy generalists vs decision makers.
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2. In the same way that governments can be difficult for scientists to
navigate, the science community can be difficult for government actors
to navigate. In countries fortunate enough to have multiple experts
engaged on a given topic, we argue that a diversity of perspectives
should be actively solicited, discussed, challenged, and refined by the
relevant scientific groups37,38. Learned societies can provide one option
for aiding solicitationandenabling a forumfornewscientistswhowant
to contribute11. However, as far as possible, views should be commu-
nicated to decisionmakers, and to a lesser extent, policy generalists, as a
coherent body of evidence. In some contexts, it may be preferable for
this distillation and translation of evidence to be performed within
government by policy specialists, by scientists and policy specialists
collaboratively, or by independent intermediaries1,39,40. The latter was
seen in some COVID-19 settings in Thailand, where contacts with
epidemiological modellers were mainly indirect through experts and
senior academic staff advising policy generalists and decision makers.

3. Lastly, ‘decision science’ could provide a pathway for translating sci-
entific endeavour to evidential support for actions. Doing so would
require a subset of researchers to follow this methodology and support
government actors (particularly policy generalists) in framing their
problems in ways that these techniques can be applied. Suggestions of
how to apply a structured decision science approach have been recently
outlined in a few fields, for example, in infectious diseases, conservation,
and climate science41–43. By acknowledging that the decision process
must also account for social, political, and organisational factors, the
contribution of science to decision-making can be better understood.

Concluding remarks
We have sought to illustrate how relationships between science and gov-
ernment may differ depending on the type of government actor involved
(Fig. 1, Table 1, Case studies box). Previous work has provided valuable
accounts of science-policy structures in specific national settings (for
example44–48), whereas our contribution draws on experience across 14
countries with diverse governance contexts. In addition to different types of
government actors (Fig. 1), there are also significant differences between
systems and levels of government, for example, national versus local
government, and federal versus unitary systems. Heterogeneity within and
between jurisdictions in factors such as political systems, institutional
arrangements, and existing science–government linkages also affects how
science advice can operate in practice. We do not aim to advance a one-
size-fits-all solution to scientific advice, but rather identify common themes
and needs of different government actors. The extent to which these
themes and needs are applicable or whether other considerations dominate
will differ according to context.

Nonetheless, if scientists do not acknowledge the diversity of actors in
government decision-making and oversimplify their understanding of the
decision-making processes, it may lead to miscommunication and a
reduced impact of scientific evidence in public policy. The elusive ‘policy
maker’ will remain so. Conversely, a greater understanding and explicit
consideration of the diversity of actors within government can support
more impactful contributions of science to policy in emergency and rou-
tine decision-making.

Data Availability
No datasets were generated or analysed during the current study.
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