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ABSTRACT Scientists are increasingly required to demonstrate the real world tangible
impacts arising from their research. Despite significant advances in scholarship dedicated to
understanding and improving the relationships between science, policy and practice, much of
the existing literature remains high level, theoretical, and not immediately accessible to early
career researchers (ECRs) who work outside of the policy sciences. In this paper, we draw on
the literature and our own experiences working in the environmental sciences to provide an
accessible resource for ECRs seeking to achieve policy impact in their chosen field. First, we
describe key concepts in public policy to provide sufficient background for the non-expert.
Next, we articulate a number of practical steps and tools that can help ECRs to identify and
enhance the policy relevance of their research, better understand the policy world in practice
and identify a range of pathways to achieving impact. Finally, we draw on our personal
experiences to highlight some of the key individual characteristics and values that are needed
to operate more effectively at the interface of science, policy and practice. Our hope is that
the information and tools provided here can help to empower ECRs to create their own
pathways to impact that best suit their individual goals, circumstances, interests and
strengths.
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Introduction

cientific knowledge, alongside other knowledge systems

(Cash et al., 2003; Cornell et al.,, 2013; van Kerkhoff and

Lebel, 2006), has a critical role to play in helping humanity
navigate modern challenges such as those associated with climate
change, biodiversity loss, water scarcity and food security (Malhi
et al., 2008; Mekonnen and Hoekstra, 2016; Nash et al., 2017; Pecl
et al.,, 2017; Tai et al,, 2014). The accumulation of scientific evi-
dence alone, however, will not suffice. Rather, our ability to
successfully navigate contemporary issues and steer society
towards a positive future is dependent on the ways in which
scientific knowledge is applied in policy and practice (Cairney,
2016; Caplan, 1979; Evans et al., 2017; Shonkoff, 2000; Sutherland
et al., 2004; Weiss, 1979). As a result scientists have come under
greater societal and political pressure to more actively engage
with decision-makers to facilitate knowledge exchange and the
uptake of scientific knowledge into decision-making processes
(Boswell and Smith, 2017; Lubchenco, 1998; Sivertsen, 2017;
Stein, 2018). At the same time scientists are increasingly required
to demonstrate the tangible and real-world impacts' arising from
their research (Boswell and Smith, 2017; Sivertsen, 2017; Smith
and Stewart, 2017; Stein, 2018).

An emergent body of literature has sought to understand and
enhance the relationship between science, policy and practice
(Cvitanovic, Hobday, van Kerkhoff, Wilson, et al., 2015; Fazey
et al,, 2013), and identify the core principles and processes that
are required for impact (Cairney et al, 2016; Cairney and
Kwiatkowski, 2017; Cairney and Oliver, 2017; Cvitanovic et al,,
2016; Marshall et al., 2017; Reed et al., 2014). Despite this aca-
demic progress, however, the practicalities of how to successfully
influence policy processes that are laden with diverse ideas, values
and norms can remain elusive to many scientists. This is parti-
cularly pertinent among early career researchers (ECRs), with
evidence showing that while achieving policy impact is an
important personal goal for many ECRs (including postgraduate
students), they are not always skilled or trained in how to engage
with decision-makers, nor understand the complexities of policy
processes (e.g., Bernstein et al, 2017; Cvitanovic, Hobday, van
Kerkhoff and Marshall, 2015; Marcella et al.,, 2017). Further,
ECRs must not only navigate trade-offs inherent in balancing
science-policy work with their research (Sarkki et al., 2014), but to
do so in a highly insecure career stage characterised by short-term
contracts and extreme mobility (Kellard and Sliwa 2016; Phillips
and Heywood-Roos, 2015).

Here we draw on the literature and our own experiences
working in the environmental sciences to provide an accessible
resource for ECRs seeking to achieve tangible impacts in their
chosen field. First, we describe key concepts in public policy to
provide sufficient background for the non-expert. Next, we
articulate a number of practical steps and practical tools that can
help ECRs to identify the policy relevance of their research, better
understand the policy world in practice, build diverse networks,
and identify a range of pathways to impact. Finally, we draw on
our personal experiences to highlight some of the key individual
characteristics and values that ECRs (or even the most senior
scientists) need to operate more effectively at the interface of
science, policy and practice.

We were inspired to write this perspective from our own
experiences as ECRs trying to have a positive impact on policy
and practice, whilst operating within the institutional constraints
of the university sector which still largely incentivises the ‘tradi-
tional’ academic model of publish or perish (Keeler et al., 2017;
Tyler, 2017; Wittemyer et al., 2018). We were also emboldened by
the positive feedback we received from ECRs who attended a
recent forum that aimed to help Australian environmental sci-
entists understand the practical ways in which they can, at an

individual level, influence policy and practice’. From these
experiences, it became clear to us that many ECRs are lacking the
practical steps and tools that can assist them in understanding
policy processes and identifying pathways to impact.

In writing this manuscript we acknowledge that a compre-
hensive body of public policy literature already exists, providing
essential background to understanding policy processes (Cairney
and Kwiatkowski, 2017; Weible et al., 2012). This literature,
however, often assumes a degree of prior theoretical knowledge
that ECRs working outside of the policy sciences may not possess.
Similarly, other more practical contributions in this field have a
tendency to assume the reader already has access to, and
knowledge of, relevant policy networks to “build relationships”
with (Brisbois et al., 2018; Cairney et al., 2016; Gibbons et al.,
2008); and/or is at a career stage where ‘service’ activities are
explicitly stipulated in academic job descriptions (Arlettaz et al.,
2010; Wittemyer et al., 2018),

ECRs require support and information tailored to their career
stage to enable them to successfully navigate policy processes. For
example, evidence from the 2014 UK Research Excellence Fra-
mework suggest that ECRs are under-represented in the suc-
cessful impact case studies, and indeed risk being disadvantaged
by formal impact frameworks due the limited job security, net-
works, and institutional support of ECRs relative to established
academics (Laundon, 2017; Marcella et al., 2017; Smith and
Stewart, 2017). Further, the models of “impact” visible to ECRs
within academia are often exceptional individuals who are
advanced in their careers, who may implicitly (or even explicitly)
suggest to ECRs that one can only have a positive influence on
policy and practice, and maintain a research career, by following
the same model.

We acknowledge that while many ECRs are motivated by a
desire to achieve impacts on policy and practice, this is not
universally the case (Marcella et al., 2017). Indeed, some scholars
may feel pressured to ‘game’ institutionalised impact frameworks
(Murphy, 2017; Sivertsen, 2017; Smith and Stewart, 2017), or that
current definitions and metrics of “impact” may not necessarily
reflect the full scope of benefits derived from research (Stein,
2018). An in-depth exploration of these issues is outside of the
scope of this article, but can be found elsewhere (Boswell and
Smith, 2017; Marcella et al., 2017; Sivertsen, 2017; Smith and
Stewart, 2017; Stein, 2018)

Our intention for this manuscript is to offer practical guidance
specifically for ECRs who are interested in engaging with policy
and practice to achieve “impact”. Existing literature has provided
advice for ECRs on communication (Christian, 2018; Kuehne
et al., 2014), stakeholder engagement (Duchelle et al., 2009), and
diverse opportunities to engage with policy both inside and
outside of academia (Bednarek et al., 2018; Petes and Meyer,
2018; Pietri et al,, 2013). However, these contributions rarely
make explicit links to public policy theory and scholarship, which
we seek to do here. Thus, our hope is that the combination of
information and tools provided here can help to empower ECRs
to create their own pathways to impact that best suit their indi-
vidual circumstances, interests and strengths.

What is ‘policy’?

Reference to ‘science-policy interfaces’ has become commonplace
in academia (Gluckman, 2016; Pielke Jr, 2007; Sarkki et al., 2014;
van den Hove, 2007), and there is a tendency to use the term
‘policy’ as a catch-all phrase for a range of formal and informal
decision-making processes. Thus, in writing this manuscript it is
first instructive to define policy and associated key terms, namely
politics and management, to help ECRs understand the nuances
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between them, and where they are most likely to achieve impact.
For further information and context, we point the reader to key
texts (Cairney, 2012; Dovers and Hussey, 2013; Howlett et al,
2009), papers (Boswell and Smith, 2017; Cairney and Kwiat-
kowski, 2017; Weible et al, 2012) and online resources (e.g.,
https://paulcairney.wordpress.com/)

Policy, politics and management. A policy can generally be
thought of as a statement of intent made by a government body,
often with the involvement of non-government individuals and
organisations (collectively referred to as policy actors), that
describes a problem and broadly outlines how the problem will be
addressed (Dovers and Hussey, 2013; Howlett et al., 2009). There
is no single agreed definition amongst policy scholars of what
policy is and is not (Cairney, 2011; Hogwood and Gunn, 1984).
For example, the term ‘policy’ may refer to a proposal, outcome,
formal or informal decision, bundle of legislation, or positions
implicitly taken by government due to the absence of public
dialogue or action on a problem. For the purposes of this paper,
we assume that readers are primarily interested in the ‘on-ground’
outcomes and positive impacts (as per Reed et al, 2018) that
result from the implementation of a policy, rather than symbolic
policies which may not be (or ever intended to be) implemented
by decision makers. Public policy refers to both the ‘sum total’ of
activity related to policymaking, as well as the interdisciplinary
study of the phenomenon (Dovers and Hussey, 2013).

In contrast, the term ‘politics’ is often used in public
discussions to refer to partisan political debate, more generally
it encompasses the “bounded conflict” (Lee, 1993) between
diverse societal ideas, values, norms, and policy actors. According
to Davis (1993):

“Politics is the essential ingredient for producing workable
policies, which are more publicly accountable and politi-
cally justifiable [...]. We are unable to combine values,
interests and resources in ways that are not political”
(emphasis in original)

So while policy is distinct from politics, the latter very much
influences the former, hence “... all policy is political, and so it
should be” (Dovers and Hussey 2013). These systems are
imperfect, but we suggest it is pragmatic to learn strategies to
engage with policy processes as they currently exist, rather than to
wait for an ideal which may never eventuate (Cairney, 2016;
Cairney and Kwiatkowski, 2017).

Finally, management refers to the ‘on-ground’ actions required
to implement the policy and achieve the policy goals. For
example, a research project which aims to determine the most
appropriate type and configuration of actions to implement for
the protection of threatened species is primarily a management
problem, since the overarching policy goal, style and choice of
instrument (i.e. public expenditure) is taken as a given. However,
should the researchers also analyse whether the stated policy goal
is appropriate, feasible or in line with societal expectations, or
suggest that the use of economic incentives or formal regulation
may be a more effective policy instrument, then these are
primarily questions of policy. Through this example, one can see
how the relationship between politics, policy and management is
not one-way. The outcomes (or lack thereof) of policy
implementation can influence policy discussions in the future,
and ideally, a process of policy learning, adaptation and
improvement occurs (Dunlop and Radaelli, 2018).

“The” policy process. The next key concept in public policy we
will discuss here is the policy cycle or policy process. Numerous
models of the policy process exist, and vary marginally with

respect to the number, order and names of the stages of the
process (Bridgman and Davis, 2000; Cairney, 2011; Dovers and
Hussey, 2013; Howlett et al., 2009; Lasswell, 1971). Critics of the
model argue that policymaking is rarely as simple and linear as
the model implies (Bridgman and Davis, 2003; Everett, 2003), or
even that there is no order, coherence or process at all (Cairney,
2011; Cohen et al., 1972; Kingdon, 1984). Of course, “all models
are wrong, but some can be useful” (Box, 1976) for understanding
and analysing the messy, real-world complexities of phenomena
such as policymaking (Dovers and Hussey, 2013).

Notwithstanding the multiple theories and models available in
the public policy literature, “the” policy process is frequently
referred to in discussions about science policy interfaces and
policy impact, hence it is worthwhile to draw out some general
guidance. Based on a synthesis of major public policy theories,
Cairney and Heikkila (2014) emphasise six key elements of the
policy process (Table 1) which are important to consider when
identifying pathways to impact; policy actors, networks, institu-
tions, ideas, events and socioeconomic contexts.

Although policymaking in practice may not follow a logical
order or strict sequence, it is still helpful to consider different
“stages” in recognition of how the six elements may influence
policymaking over time (Table 2), since different points in time
may present different “windows of opportunity” for influence
(Kingdon, 1984; Rose et al., 2017). As emphasised by Dovers and
Hussey (2013), it is useful to think of models such as Table 2 as a
framework or checklist for describing and analysing policy, rather
than as a representation of reality.

The number and diversity of policy actors involved in the
process usually varies at different stages (Table 2, Howlett et al,,
2009). A larger number of policy actors generally participate in
setting the policy agenda and framing the overall policy problem
through broader community debate. Specific policy principles
and goals are formulated by a smaller network of actors with
particular interest in or expertise in a policy problem, and may
participate in formal and informal consultation processes. Key
policy decisions and the selection of policy instruments are
ultimately made by a small number of government decision
makers, but the implementation, monitoring and evaluation
phases incorporate an increasing number of policy actors with
diverse interests and motivations.

A single model or theory of the policy process is not possible,
or even desirable, since policymaking varies so drastically across
different socioeconomic and political contexts. Similarly, there is
no single science-policy interface, but rather a series of spaces in
which science may interact with diverse ideas, values, norms, and
policy actors (Evans et al., 2017; Head, 2008; Newman et al., 2016;
Toomey et al., 2016). Unfortunately, it can be difficult to see how
these concepts connect to reality without a practical under-
standing of how policy works in a particular context. How then
can ECRs learn to understand, and ultimately influence policy in
practice?

Understanding and influencing policy in practice

"Laws, like sausages, cease to inspire respect in proportion
as we know how they are made" - John Godfrey Saxe (1869)

Policymaking is frequently likened to making a sausage, as “it’s
ugly and grimy and you’ll like it better if you don’t watch too
closely” (Klein, 2009). While this inelegant description may
inspire some to stay within the safe confines of science, we
contend that it can be extremely valuable for ECRs interested in
having real-world impact to understand how policy operates in
practice. Influencing policy processes requires a combination of
knowledge, relationships, persistence, and luck (Weible et al,
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and Heikkila (2014)

Element

Description

Table 1 General elements of the policy process to consider when identifying pathways to policy impact. Adapted from Cairney

Examples

Policy actors

Networks

Institutions

Ideas

Events

Organisations and individuals with an interest or concern
with a policy process, and who directly or indirectly interact
with policy processes. Synonymous with “stakeholder”. The
“players of the game” (North, 1991).

Relationships between policymakers and other policy actors,
built on trust and mutual interest, which may enable greater
influence on policy processes in exchange for information.
Also referred to as “subsystems”

Formal and informal rules, norms, practices, and traditions
that influence individual and collective behaviour. The “rules
of the game” (as per North, 1991).

Beliefs, dominant forms of knowledge, paradigms and
worldviews held by individuals and organisations or within
networks and political systems that inform how policy
problems are framed, and possible solutions.

Routine, infrequent or unexpected events which may create
small or large changes to the policy context, and can open or
close “windows of opportunity” for policy change.

Government bodies (local, regional, state, federal, national),
peak industry bodies, community groups, non-government
organisation, private companies, professional societies.
Individual policymakers, senior and junior civil servants,
lobbyists, members of the public, Members of Parliament,
Members of Congress, key experts

Usually informal, but may be facilitated by membership of
professional associations, councils, peak bodies or personal
networks.

Constitutions, Westminster system of governance, the
judiciary, legislations, property rights, codes of conduct,
cultural norms and traditions, formal meetings of
governments, stakeholder consultation processes.
Neoliberalism, social democracy, the market, universal
healthcare, globalisation, protectionism, equity and inclusion,
social (in)equality.

Elections, natural disasters, economic crisis, political crisis,
shift in societal attitudes or opinion, change in Minister
responsible for policy portfolio, change in head of a

Socioeconomic
context

Economic, social, demographic conditions.

government department or body.

Unemployment rate, inflation, per capita income, income (in)
equality, birth and death rate, immigration, emigration, key
industries and sectors, natural resources.

Table 2 Stages in the policy process, as adapted from Howlett et al. (2009) and Dovers and Hussey (2013)

Policy actors Stage

Description

Problem framing

Policy formulation
Decision making
Implementation

Monitoring and evaluation

Knowledge gathered, issues debated, policy
problem constructed and framed

Policy options are developed
Policy instrument(s) selected, resources allocated
Policy is given effect ‘on ground’

Short and long term results monitored, problems
identified, learning and adaptation

2012). Before going any further, it is worth expanding on these
last two points.

First, it cannot be guaranteed that efforts by scientists (or any
other policy actor) to impact on policy will be successful. Most
policy problems involve complex, dynamic and interconnected
social, economic and environmental processes, which are highly
uncertain and beyond our direct control. Scientific evidence, even
when it is accessible, robust, and compelling, will not always
influence policy as much as some would like. This does not mean
that policymakers are “complacent” or deliberately ignore science
(Sutherland and Wordley, 2017) but rather that science is
necessarily only one input into policy processes; which must
consider multiple forms of evidence and knowledge, such as
traditional and local knowledge (Cash et al., 2003; Evans et al,
2017; Head, 2008; Sturgis and Allum, 2004; van Kerkhoff and
Lebel, 2006).

Second, most impacts (even those achieved by experienced
academics) take time, commitment, a lot of ‘invisible’ work, and
usually have been achieved in the face of multiple challenges,
mishaps and failures. Impacts may be small, some may be large,
and most are more likely to emerge gradually over time rather
than to appear overnight. Achieving policy impact is hard, and so
personal qualities such as resilience and humility are crucial (see
‘Personal attributes for achieving impact).

It is also important for ECRs to identify their motives for
wanting to engage with policy, and identify and articulate the
impacts that they hope to achieve (Reed, 2016, 2017). These could
take many forms. For example, they could include personal
impacts (e.g., I want to develop a relationship with stakeholder
‘x’) through to demonstrable impacts on policy and practice (e.g.,
I want the government to rezone its existing protected area estate
to encompass ‘Y’ new habitat). They can also span different
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timescales, for example, some might be achievable in one week
whereas others might take three (or thirty) years to achieve. It can
be helpful to conceptualise impact goals so that they are SMART
(Specific, Measurable, Achievable, Relevant and Time-bound);
(Rubin, 2002). Ensuring impact goals are clearly articulated,
SMART, and reflect individual values and aspirations will
increase the likelihood these goals will be achieved (Reed, 2017).

In this section, we outline some practical steps and tools that
ECRs can use to (i) enhance their understanding and appreciation
of the policy world in practice, (ii) build diverse networks, and
(iii) identify pathways to impact. Building the knowledge and
relationships required to understand and influence policy pro-
cesses (Weible et al.,, 2012) is a long-term, iterative venture. We
stress that there is no single approach or order to achieving policy
‘impact’, but rather diverse approaches which researchers can
apply and adapt depending on their research philosophy, career
stage, and capacity. Thus, in writing this, our goal is not to
provide a comprehensive list of possible pathways to achieving
impact, but rather, outline some of the key practical steps that
ECRs can use as a starting point to generating impact.

Identify who is involved with policy processes, and why. The
first step to having an influence on policy and practice is
understanding who is involved in the policy process (Table 2),
and why. Identifying these individuals at an early career stage can
be particularly challenging given that policy processes involve
multiple actors (or stakeholders) with diverse motivations, values
and interests. To this end, a range of stakeholder analysis
methods can be used to scope out who are the relevant actors
(Reed et al., 2009), but it can also be done more simply by asking
yourself four key questions:

1.  'Who might be interested in, benefit from, or be impacted by
my research?

2. Why would my research be of interest to these actors?

3. What aspects of my research are most relevant to these actors
(which parts of my research align with their goals)?

4. How do each of these actors interact with others (what
degree of influence do they hold)?

It is unlikely that you will be able to fully answer these
questions straight away. Understanding the deeper nuances of
policy processes (e.g., power dynamics, informal rules and norms,
and the membership and influence of particular networks)
requires access to networks and knowledge that takes time to
develop (Cairney and Kwiatkowski, 2017; Oliver and Pearce,
2017; Weible et al, 2012). However, it is possible to begin
identifying the more visible elements of the policy process (e.g.,
which level(s) of government are responsible for a policy
problem, what are the relevant formal institutions, and what
are the dominant societal worldviews or beliefs shaping policy
debate) through observation of relevant public discourse and
debate.

Although it may sound obvious, keeping track of topics of
interest in the international, national and/or local media is a good
way to begin learning how policy processes operate. It is easy and
free to set up a Google Alert with key words and receive
notifications when relevant media is published. Public forums,
seminars, conferences (professional and academic), community
information sessions and public hearings are also important
information sources, and provide diverse networking opportu-
nities. Many professional and academic societies send out regular
newsletters with relevant curated content and will notify their
subscribers of such events. Social media (and particularly Twitter)
is also a useful source of diverse information and is an important
tool for ECRs to build their profile and networks.

We encourage ECRs to not feel pressured to immediately
become an active contributor to policy discussions, whether it be
online or in person. Time spent observing, listening and building
a public profile is not wasted: it provides knowledge and skills
that enables ECRs to learn ‘where the action is’ (Cairney and
Oliver, 2017) and to make effective contributions to policy
discourse with confidence. The knowledge and support of
colleagues who have experience with interacting with policy
processes is also invaluable, but identifying such individuals also
requires time, effort and luck (see ‘Relationships, networks and
mentors’).

Build and maintain your public profile.

“If you build it, he [they] will come.”-Field of Dreams
(1989)

As an ECR, connecting into policy discussions can appear like
a chicken and egg problem: you need the expertise, reputation
and relationships to gain access to relevant actors and networks,
but you are usually too busy gaining expertise and scientific
credibility (i.e., publishing science) to foster relationships. All
scientists must navigate these trade-offs (Sarkki et al., 2014), but
the stakes are higher for ECRs in an insecure job (Phillips and
Heywood-Roos, 2015). One suggestion’ may be for ECRs to wait
until they are in a more secure career position (ie., tenured)
before engaging in policy. However, this approach (which we do
not advocate or support) is unlikely to satisfy ECRs who derive
value and career satisfaction from policy engagement, and also
diminishes the likelihood of unexpected opportunities that may
arise through this engagement (e.g new contacts, ideas,
collaborations, personal and professional development). Further,
ECRs offer a wealth of knowledge and insights that may not be
captured if “expertise” is defined only by status or years of
experience (Burgman et al.,, 2011).

Establishing a strong online presence can kick-start efforts to
build your profile and networks (Baker, 2015; Tachibana, 2014),
and increase your perceived credibility and legitimacy among
policy actors. There are many tools available to help with this, and
at a minimum we suggest that all ECRs have a personal profile
page embedded within their university web-page, and a Google
Scholar account. Other popular options include a personal
webpage/blog (using a platform such as Wordpress or Wix),
LinkedIn, and Research Gate. Irrespective of which tools are used
to build a public profile it is critical that they provide consistent
and up to date information, including affiliation, profile photo,
professional background, current research, and publications.

Further, the rise of social media has provided new opportu-
nities for ECRs to establish their profile and build networks. Of all
of the available platforms, Twitter is arguably the most influential
for scientists, and provides a free and easy to use mechanism to
enhance the reach and impact of your research (Christian, 2018;
Darling et al., 2013; Eysenbach, 2011; Shuai et al., 2012; Thaler
et al, 2012). Having an active presence on Twitter and other
social media platforms is known to facilitate new relationships
and networks with other scientists, as well as more diverse
audiences including non-governmental organisations, private
industry representatives, government agencies, journalists and
other actors involved within policy and practice (Baker, 2015;
Darling et al.,, 2013; Reed, 2016). Navigating social media can be
daunting for those new to it, hence we encourage ECRs (and
more senior scientists) to seek the advice of experienced
colleagues and consult available guidance (e.g., Reed et al
(2014) pp. 173-183) to learn how to maximise their use of
Twitter with minimal effort (Shiffman, 2018)
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Actively contribute to policy discussions. The next step for
ECRs on their pathway to impact is to begin to actively contribute
towards policy discussions. There are a range of ways in which
this can occur, whether it be online or in person, and through
formal and informal channels. Underpinning all forms of
engagement, however, are some fundamental principles that are
worth emphasising:

e The (in)accessibility of primary science is a real and
important barrier to knowledge exchange among scientists
and decision-makers (Cvitanovic et al., 2014; Newman et al.,
2017; Vilkins and Grant, 2017). However, it is important to
remember that simply increasing access to, and supply of,
information to policymakers will not automatically lead to
“better” decisions (Cash et al., 2003; Evans et al., 2017; Sturgis
and Allum, 2004; van Kerkhoff and Lebel, 2006).

e An extensive body of literature has emphasised that scientific
evidence must be seen as credible, relevant and legitimate by
policymakers for it to be considered in policy processes. To be
legitimate, those who produce the information (e.g., scientists)
must be seen as free from bias and trust-worthy (Dunn and
Laing, 2017; Lacey et al.,, 2017; Pielke Jr, 2007; Sarkki et al.,
2014)

e Before communicating, it is important to understand the
goals and values of each actor, and align key messages with
what the audience considers most relevant. While this can be
relatively straight forward for one-to-one discussions, it is far
more difficult when speaking to groups and larger audiences.
One way to get around this is through ‘story-telling’, whereby
a simple narrative (i.e., story) is used to convey key points.
Such narratives will be most effective when combined with a
personal anecdote that illustrates why a topic is important to
the audience (Cairney and Kwiatkowski, 2017; Cairney and
Oliver, 2017; Crow and Jones, 2018; Green et al., 2018)

e Even within seemingly homogenous groups of actors (e.g.,
members of a single industry body or government agency)
there is often variation in the interests, values and modes of
communication preferred by different individuals, so it is
important to allow for flexibility in the approaches used to
engage an audience

e A scientist’s reputation is their currency. The manner in
which a scientist (or any policy actor) conducts themselves
will significantly enable (or limit) their ability to cultivate
productive working relationships. We strongly suggest that
ECRs ensure that at all times in any interaction, be it face-to
face or online, they uphold the highest standards of
professionalism, integrity and courtesy.

Some of the most effective ways to contribute to policy
discussions are through informal channels: for example, meeting
policymakers for discussions over coffee, sending colleagues
working in government departments (who frequently do not have
academic journal subscriptions (Newman et al., 2017; Vilkins and
Grant, 2017) PDFs of relevant research articles with accompany-
ing short lay summaries of the main findings, or offering to
deliver a lunchtime seminar at a government agency (Kuehne
et al,, 2014). Such informal channels open up as networks and
relationships develop (see ‘Networks and mentors’). However,
ECRs can begin fostering these networks and informal channels
by initially adopting some less targeted approaches, including
blogs, popular articles and policy submissions.

Blogs and other forms of “popular” writing (such as opinion
pieces and news articles) which summarise and highlight the key
findings from scientific research are an important resource for
time-poor policymakers (Brisbois et al., 2018; Jackson et al., 2007;
Kuehne et al., 2014). Many scientists choose to build their own

websites that incorporate blog postings, but there are a range of
established blog sites that scientists may contribute to. For
example, the London School of Economics and Political Science
‘Impact Blog’ (http://blogs.Ise.ac.uk/impactofsocialsciences/) and
Research to Action (R2A, http://www.researchtoaction.org/)
highlight research relating to the impact of science on policy
and practice (and thus are also valuable resources from ECRs
wanting to follow progress in this field). Writing for existing blogs
can prove particularly beneficial as they are more likely to have an
established audience and readership, as well as the means and
tools to share your blog widely (e.g., via their website, mailing lists
and Twitter accounts). They also typically employ an editor who
can help tailor a blog for maximum impact and broadest appeal.

To be effective, blogs and popular articles must be short
(maximum of 1000 words), free of unnecessary jargon, and
convey one to two key messages. As with all forms of
communication, it is important to consider the audience who
will read it, and tailor the language and examples directly to them.
Arguments must be substantiated and ideally linked back to the
primary literature or other information sources (e.g., news
articles) via hyperlinks in the text. To maximise exposure and
encourage questions or comments, the article should conclude
with a short section about the author, including a brief biography,
Twitter handle and email address.

Notwithstanding the power of social media, not everyone is on
Twitter—so it is important to consider the most suitable means of
connecting with a range of audiences. Stories in the conventional
news media can rapidly and markedly shape policy debates, and
remain a crucial source of information for many policy actors. It
is possible for your research to be picked up by the media from
social media or a press release, but it is much more likely for this
to occur if you actively pitch a story to a journalist. We suggest
identifying journalists who write on topics relevant to your area of
interest (e.g the health, environment or politics editor at a
newspaper) and making a “cold call” (see ‘Relationships,
networks and mentors’ below). If a journalist’s contact details
are not readily available, we suggest making initial contact using a
private message on Twitter, where many journalists are active.

A more formal means of contributing to policy discussions is to
make a written submission to a government consultation process
or enquiry. Government websites often provide a list of current
public inquiries, and it is often possible to receive notifications of
future calls for public submissions. Similar to writing a popular
article, a policy submission must be clear, concise, and not be
used as a vehicle for self-promotion. However, it needs to be
formal in tone, link explicitly to the terms of reference of the
consultation or enquiry, and provide clear recommendations
(Australian Association of Social Workers, 2018; Australian
Department of the House of Representatives, 2016; New Zealand
Office of the Clerk of the House of Representatives, 2012). Policy
submissions can also be used as a source for writing a blog or
popular article, and also demonstrate a scientist’s “impact”
(which is increasingly a consideration in university promotion
rounds) if their recommendations are cited in the enquiry report
or the final policy.

Policy briefs are another medium for providing information to
policy actors in a short, jargon-free format. They may be drafted
for “in house” consumption (e.g by a civil servant to provide to
their Minister), or published for wider distribution (e.g by think
tanks, intergovernmental agencies and non-government organi-
sations). A policy brief should succinctly describe a particular
issue, argue why it represents a policy problem, and identify
possible policy responses. (Balian et al., 2016; DeMarco and Tufts,
2014; Ffrench-Constant, 2014). Policy briefs may be used by a
range of policy actors (NGO’s, civil servants, government
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ministers, corporate executives) and at different levels (local,
national, international), hence the length and content must be
tailored to suit the audience. For instance, a policy brief for a
government minister should be able to be read in the time taken
in an elevator ride (K. Hussey, pers. comm., 2015). Policy briefs
are most effective when sent directly to specific policy actors, but
it is important to ensure a relationship is established with the
relevant individual(s) beforehand as unsolicited policy briefs are
unlikely to be well received.

Relationships, networks and mentors. “Build relationships” is
the oft-cited guidance offered to scientists who want to enhance
their impact on policy and practice (Brisbois et al., 2018; Cairney
et al.,, 2016; Gibbons et al., 2008). While this is undoubtedly good
advice, policy actors will vary in how difficult they are to gain
access to, and how valuable their skills and experience will be at
particular points in time. For example, it is highly unlikely that a
scientist could establish direct contact with a government min-
ister without many years of networking and dialogue with civil
servants — and indeed, building relationships with more junior
policymakers will often be more effective for ECRs initially
(Brisbois et al., 2018).

Relationships do not appear out of thin air. It is possible,
however, to create the conditions necessary to foster effective
relationships with policymakers and other actors. Adopting some
or all of the strategies discussed so far in this paper will help ECRs
to learn ‘where the action is’ (Cairney and Oliver 2017) and to
gain a ‘seat at the table’. The role of luck and chance encounters at
conferences, random social events and on social media also
cannot be overstated. However, there are some steps ECRs can
take to actively improve the diversity and quality of their
networks.

First, think about your immediate network: colleagues,
collaborators, supervisors, even friends and family. Reed (2016)
refers to this group of individuals as your ‘influence network’.
Consider whether they may have relevant connections, and ask
whether they may feel comfortable making an introduction for
you. Bear in mind that effective, mutually beneficial relationships
with policy actors are hard won and can take many years to foster
and maintain. Do not expect your colleagues to open up their
whole address book for you, and ensure you recognise the trust
they have placed in you and approach this new relationship with
care and respect. Broadening your network via mutual connec-
tions is akin to “snowball sampling” used by social researchers
(Biernacki and Waldorf, 1981), and similar principles apply to
your professional networking (maintain confidence, mutual
respect, trust).

An important, complementary approach is to “cold call” and
reach out to individuals with whom you have no mutual
connections. This can be a particularly daunting exercise, and
can either reap huge rewards, or not eventuate into anything
useful. When “cold” contacting individuals, we suggest to first
send them an email which briefly introduces yourself (organisa-
tion, position, one sentence description of your research interest),
and clearly articulates why you are contacting them (e.g., you read
their article, they work for a relevant organisation), and what you
want from them (e.g, meet for coffee, arrange a phone call,
answer a specific question). Consider what you have to offer
them, and what you are willing to provide. If you are simply
interested in their perspective, be humble, gracious, and clearly
communicate that you value their time and insights. Similarly,
ensure your responses to those who reach out to you are timely
and respectful. Remember that everyone is time-poor, and this
person needs to be convinced that interacting with you will be
beneficial or at least neutral to them.

Finally, all ECRs should identify and foster relationships with
individuals from diverse sectors (i.e., not just academia) who can
act as mentors (Clifford et al., 2014). A range of formal mentoring
programs exist, including some which are specific to enhancing
links between science and policy (see ‘Internships, fellowships
and other science policy opportunities’). However, mentoring
relationships frequently develop informally and are rarely clearly
signified by an official “mentor” status or label. Indeed, you may
already be mentored by one or more people without quite
realising it (Sandberg, 2013). In the time spent observing policy
debate and listening to views expressed in range of fora (see
‘Identify who is involved with policy processes, and why’), it is
likely you will come across individuals from a range of
backgrounds who are willing to offer you advice and support.

Mentors can provide mentees with a range of benefits (Allen
et al., 2004), including access to networks and hard-won ‘inside’
knowledge of policy processes. Successful mentor-mentee rela-
tionships are, however, built on reciprocity and two-way
exchange, as well as mutual respect, clear expectations, and
shared values (Haggard et al., 2011; Straus et al, 2013). We
suggest that ECRs apply the same logic to identifying and
fostering potential mentoring relationships in the same way as
any other policy actor (as described in this section), as such
individuals are more likely to emerge naturally over time, rather
than through an out-of-the-blue introduction and request to “be
my mentor” (Sandberg, 2013).

Internships, fellowships and other science policy opportunities.
In the pursuit of developing scientists who understand and can
effectively engage with policy processes (Tyler, 2017), many
organisations now offer formal opportunities for scientists to
learn about and experience policymaking in practice (AAAS,
2017; Bernstein et al., 2017; Kuehne et al., 2014; Petes and Meyer,
2018). These provide important avenues for ECRs to gain first-
hand experience of operating at the interface of science and
policy. Analysis conducted by American Association for the
Advancement of Science (AAAS) identified more than 150 sci-
ence policy internships, fellowships, placements and other
opportunities across nearly 50 countries (AAAS, 2017).

Table 3 provides a selection of such opportunities (full list
available at: https://osf.io/hfwqr/), which vary in duration and
suitability for different career stages. For example, internships are
generally targeted at undergraduate and graduate students, may
run for a few months to a year, and may embed the intern directly
within a government department, industry association or non-
government organisation. Fellowships more typically cater for
researchers within 5 years of PhD completion, and may
incorporate a more substantial research component alongside
policy-related activities (AAAS, 2017). If there are no formal
opportunities advertised in your area of interest, it may be
possible to create an opportunity. Ask a mentor or your
professional society to advocate for you and approach a
government department to take you on for a short period, for
example a summer research project.

Personal attributes for achieving impact

To conclude this paper, we will outline some of the critical per-
sonal skills and attributes that are necessary in individuals seeking
to influence policy and practice. Indeed, having the right personal
qualities is recognised as a key factor underpinning impact at this
interface (Cvitanovic et al., 2016). However, in doing so, we seek
to move beyond the articulation of the ‘typical’ and obvious
features that are well established in the literature (e.g., strong
communication skills, understanding of both science and policy
contexts, expansive stakeholder networks, etc.). While such skills
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Table 3 Examples of mentoring, internship, summer school and other opportunities available to students and early career researchers

Name

Organising body

Sector(s)

Type

Country

Duke science policy summer institute

Duke SciPol

Science policy, science

communication

Summer school

United States

Centre for engagement and training in science and society ~Science outside the lab

American association for the advancement of science

Science policy, science

Science policy

Summer school
Fellowship

United States

Science and technology policy fellows (STPF)

United States

(AAAS)

UCS science network mentor program

BES POST fellowship

Union of concerned scientists

Science policy

Mentoring

United States

British ecological society and parliamentary office of

science and technology
The academy of medical sciences

Science policy, environment

Fellowship

United Kingdom

Internship schemes

Science policy, medical research

Health, public engagement

Internship
Fellowship

United Kingdom

Engagement fellowships

Wellcome trust

United Kingdom, Republic of

Ireland

African climate change fellowship program: adaptation

policy fellowships

START international

Science policy, climate

Fellowship

Multiple African countries

UFZ science-policy expert group

Helmholtz centre for environmental research-UFZ

Australian government

Science policy

Other

Germany
Australia

Science policy fellowship program
Canadian science policy fellowship

Science policy

Fellowship
Fellowship

Mitacs

Science policy

Canada

Full list and links to further information available at: https://osf.io/hfwqr/. Note that the AAAS provide an interactive, searchable database of international opportunities at: https://www.aaas.org/page/stpf/fellowship-resources

are certainly important as we have highlighted throughout var-
ious parts of this manuscript, here we draw on our personal
experiences working at the interface of science and policy and
articulate the secondary (or soft) skills that are required but not
often discussed in the literature or taught in academic training.
Specifically, we will explore the importance of honesty, humility,
openness and resilience.

Honesty. Arguably one of the most important attributes of
individuals who successfully influence policy and practice is that
of honesty - a necessary precondition to building trust with the
various actors that you are seeking to influence. Indeed, dishonest
or untrustworthy behaviour can severely jeopardise the potential
to have impact on policy and practice. For example, at the indi-
vidual level, dishonest behaviour may erode the extent to which
an individual decision-maker (or group of decision-makers)
trusts you, reducing the likelihood that they will actively engage
with you and/or incorporate your research and/or knowledge into
their decision-making processes (Stern and Coleman, 2015).
Furthermore, a major breach in trust through dishonest beha-
viour may have broader and potentially irreversible ramifications
for your organisation’s reputation and limit the ability of your
colleagues to have impact on policy and practice (Lacey et al.,
2018).

While the importance of honesty may seem intuitive, and most
scientists would consider themselves as honest individuals,
communicating science has inherent challenges that may lead
to dishonest actions (either consciously or unconsciously)
(Cairney and Oliver, 2017; Lacey et al., 2015; Pielke Jr, 2007).
For example, limited funding opportunities and the (unfortu-
nately) persistent ‘publish or perish’ culture of science may lead
an individual scientists to singularly promote themselves or their
own stream of research to decision-makers, rather than informing
them of the full suite of information upon which they could base
their decision (Lacey et al., 2015). This, in turn, may transfer risk
to the decision-maker and limit the success of their actions.

In promoting honesty as a key individual attribute for impact
on policy and practice, we encourage ECRs and all scientists to
follow Pielke’s (2007) description of an honest broker, whereby
when engaging with decision-makers and other actors, care is
taken to not advocate for a single cause or predetermined
outcome (see also Jasanoff, 2008). Rather, you present the full
suite of available options and perspectives that are available to
inform the decision-making process. In doing so you should also
take steps to ensure complete transparency and accountability, in
that you declare any biases (e.g., those associated with a funding
body or a personal affiliation) at the beginning of the
conversation, and are open and honest as to the limitations of
your knowledge base and experiences (Lacey et al., 2018). If you
learn that you have inadvertently provided false or misleading
information to a decision-maker it is important to act quickly to
remedy the situation before trust is broken. This can be achieved
by following the principles of trust repair (Gillespie and Dietz,
2009), whereby you immediately acknowledge the error, com-
municate the cause of the error to the decision-maker and
implement steps to prevent the situation from happening again.

Humility. Humility refers to the state or quality of being humble,
whereby an individual does not have an over inflated sense of
self-worth or arrogance. Such individuals recognise that the
worldviews, beliefs and knowledge bases of all actors are impor-
tant and seek to cultivate a working relationship that respects and
incorporates the views of everyone equally, opposed to asserting
their individual perspectives. Evidence from a range of sectors has
highlighted the importance of humility as an essential
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precondition of meaningful engagement and trust building (e.g.,
Duchelle et al., 2009; Hook et al., 2013; Wright et al., 2016), which
underpins impact on policy and practice. Unlike a range of the
other personal attributes needed to have impact on policy and
practice (e.g., communication skills, writing skills, policy nous,
etc.), humility cannot be taught or mastered - it is largely an
inherent quality within each individual. However, there are a
range of strategies that you should consider, and adopt, to help
you act with humility.

Firstly, you should be situationally aware, whereby you have an
understanding and respect of the various actors, their beliefs, their
individual and institutional constraints and their social dynamics.
Being situationally aware also means that you understand your
place/role in the group and first seek to understand the views and
opinions of others and understand where there is opportunity for
convergence. To do so you should first start by observing the
policy context (see ‘Understanding policy in practice’) and
actively listening to the views being expressed by diverse actors,
with particular attention being paid to marginal voices and
‘unusual suspects’ (Colvin et al, 2016). If any of these views
challenge your own beliefs, ask questions to better understand
what is driving their perspective. This may entail navigating
ambiguity (Cairney et al., 2016) (particularly when dealing with
policy processes), but embrace this ambiguity and see it as an
opportunity for collaboration and learning (in both directions)
opposed to a road block (Fleming and Howden, 2016). Finally,
accept setbacks, admit mistakes and take time to self-reflect to
learn from your interactions.

Openness. It is also critical to be ‘open’:open to learning, open to
new ways of doing things, and open to feedback and criticism.
Being open in this manner can be particularly challenging for
ECRs who have been trained in accordance to the rules and
norms of a single discipline that may not recognise the methods
and approaches of other disciplines (e.g., long-standing issues of
integrating natural and social sciences, (Moon and Blackman,
2014)). Yet openness is a personal trait that is crucial to foster, as
it is linked to the extent to which you can cultivate productive,
meaningful and sustained working relationships with other
individuals (Wright et al., 2016). Openness is also linked to
innovation, as it increases the extent to which divergent views
among actors are converged early in discussions to solve complex
problems (Love et al.,, 2011).

As we have emphasised throughout this paper, there is no one-
size-fits-all approach to achieving impact on policy and practice.
Rather, impacts will only be achieved by tailoring and refining
your approach and strategies to specific contexts, which can be
further complicated when contexts change (e.g., change of
government leadership, change of organisational directive, etc.).
Navigating this type of complexity successfully requires you to be
open to learning, open to accepting feedback and criticism and
open to adapting your approach and strategies based on your
learnings as necessary (Newig et al., 2010).

Resilience. Finally, and perhaps most importantly, achieving real-
world impact requires resilience (Graber et al., 2015; Southwick
et al, 2014). Your pathway to impact will include a range of
challenges, failures, and individuals who will make you doubt
yourself, your ability, and even the value of your goals themselves.
You are also likely to encounter situations that challenge your
personal morals and/or professional ethics, or individuals who
may seek to manipulate you for self-gain. Persevering through
these obstacles is not easy — and there will be times that you want
to give up. We all go through this.

Working to achieve policy impact in science is hard, and
especially for ECRs (Phillips and Heywood-Roos, 2015; Sarkki
et al, 2014). The key is to remind yourself of why you are
motivated to make an impact in the first place (Reed, 2016, 2017).
We encourage you to stay focused on your goals, what drives you
as an individual, and what you want to achieve. Make time to
celebrate the small wins, no matter how small they are (e.g.,
developing a research impact plan, establishing a new relationship,
etc.). Look after your mental health (Evans et al, 2018; Nature
2018), and take breaks from your impact work when needed.
Surround yourself with good people - people who share your
values and goals, people who encourage, inspire, and support you.

Conclusions

In this paper, we have sought to provide an accessible guide for
ECRs who wish to engage more effectively with policy and
practice. Achieving policy ‘impact’ is a difficult, long-term, often
thankless endeavour; but one which offers both personal and
professional rewards. Society increasingly demands that scientists
demonstrate the positive impacts from their work, and the uni-
versity sector is beginning to respond (Boswell and Smith, 2017;
Sivertsen, 2017). It is, however, likely that scientists will need to
balance the conflicting pressures of demonstrating impact and
‘publish or perish’ for the foreseeable future (Keeler et al., 2017;
Tyler, 2017; Wittemyer et al, 2018). ECRs offer a wealth of
experiences, insights and expertise that may be missed if only
senior, tenured scientists are supported and encouraged to engage
with policy processes. While ECRs undoubtedly face additional
challenges in navigating these trade-offs (Phillips and Heywood-
Roos, 2015; Sarkki et al., 2014), our hope is that the guidance we
have offered here provides a basis from which ECRs can create
their own pathways to impact.
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Notes

1 In this paper, we define “impact” in its broadest sense as the positive and demonstrable
benefits that can be attributed to scientific research. Following this definition, impacts
could be characterised in a number of ways including; instrumental impacts,
conceptual impacts, attitudinal impacts, cultural impacts, and/or impacts related to
capacity building and preparedness. For a comprehensive list of the types of impacts
that can be generated, we refer the reader to (Reed et al., 2018). Note that the UK REF
(Research Excellence Framework, 2014) defines “impact” as the demonstrable and
positive effects of scientific research beyond academia, such as those to the economy,
society, culture, public policy or services, health, the environment or quality of life. The
Australian Research Council (ARC) has adopted the REF definition for its 2018
Engagement and Impact (EI) assessment (Commonwealth of Australia, 2018).

In November 2017, the Australian Network of Environmental Social Scientists (NESS)
held an event at the University of Queensland that brought together diverse speakers
across the spectrum of policy, practice and academia to share their experiences and

8]

provide insights for researchers working to achieve real-world impact through their
research. Further details can be found at: http://www.nessaustralia.org/2017/11/14/
highlights-2017-ness-forum/

Both of the authors have, at multiple times, been advised to “focus on publishing for
now and wait until you get to Professor” before engaging with policy, by well-meaning
and very senior academics. Both of the authors have so far ignored this advice, though
cannot yet say with certainty whether this has been a wise career decision in terms of
our longevity and success in academia. We do feel, however, that engaging with policy
processes early in our careers has been incredibly satisfying on a personal level.

w
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