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Abstract: The use of systems thinking (ST) to handle complexity and wicked policy problems is
gaining traction in government and the Civil Service, but policy-makers and civil servants can en-
counter several challenges in practice. How best to support them in understanding and applying
ST in policy-making is not well understood. This study aims to explore civil servant and expert
perspectives on the drivers and values of ST and the challenges, successes and solutions for its
adoption in policy-making. We conducted semi-structured interviews with 31 civil servants across
17 UK government departments, agencies and public bodies, and 5 experts skilled in supporting
ST use in policy-making. Via thematic analysis, we identified the values, challenges and successes
interviewees experienced when implementing ST and their definitions of the term systems thinking.
Civil servants were drawn into an ST approach by their academic training and exposure to it in
their previous role(s), workshops, networking events and apprenticeships and through appreciat-
ing its values. Civil servants provided various interpretations of ST concepts and values with a
strong emphasis on ‘complexity’ and ‘interrelationship’. Our analysis identified eight challenge
themes for the implementation of ST in policy-making, including (i) ST language and interpretation,
(ii) the policy landscape, (iii) government structure and operation, (iv) methodology and technical
aspects, (v) capacity and expertise, (vi) conceptualisation, expectations and buy-in, (vii) stakeholders,
engagement and collaboration and (viii) evaluation and evidence. Despite the high interest in ST
among civil servants across different policy areas within the UK government and the Civil Service,
implementation is challenging. Recommendations for implementation include ST language in policy,
systems leadership, policy-specific capacity development and evaluation processes for collecting
evidence of impacts.

Keywords: systems thinking; policy-making; public policy; public sector; civil servants; interviews;
thematic analysis; implementation; successes and challenges; United Kingdom

1. Introduction

Systems thinking (ST) enables users to look at problems as a whole, and to under-
stand their interrelationships and dynamic complexities [1-3]. The systems in which
policy-makers are operating and the often longstanding and intractable problems they are
tasked with tackling are inherently complex. Therefore, ST provides policy-makers with
much-needed tools and perspective to understand the problems holistically in a nonlinear
way, and to generate potential solutions. The ST approach, which is, at its core, interdisci-
plinary [2], also serves as a way to bring together different perspectives and stakeholders,
which is often a key part of the policy-making process.
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Concerning policy development and implementation, ST aligns with other strands
of knowledge, such as political science theories of the policy process, behavioural public
administration and joined-up government. ST emphasises the need to consider the whole
system and interrelationships between its components in policy development. This ap-
proach is consistent with political science theories of the policy process, which seek to
explain how policies are developed, implemented and evaluated by examining the role of
institutions, actors and power dynamics in the policy process [4-7].

The relevance of ST to behavioural public administration lies in the fact that both
approaches recognise the importance of feedback loops and learning in the policy process.
ST acknowledges that policies may have unintended consequences that require ongoing
monitoring and adjustment, while behavioural public administration recognises that in-
dividual behaviour can change over time and may require policy-makers to adapt their
policies accordingly [8-10]. Furthermore, both approaches emphasise the importance of
stakeholder engagement and participation in the policy process. ST highlights the need
to involve diverse stakeholders in policy development to ensure that policies are relevant
and effective, while behavioural public administration recognises the importance of under-
standing stakeholder behaviour and preferences in policy design. It is thus evident that ST
is relevant for policy-making, and interest in ST is growing in the UK government and the
Civil Service.

Multiple factors can act as drivers for the implementation of systems thinking in
policy-making, encouraging or discouraging decision-makers, policy-makers and practi-
tioners to adopt and use systems thinking approaches and tools in policy-making processes.
Lane et al. [11] provide a diagram of core drivers and how they reinforce each other. These
include a build-up of strong examples, modellers and interested policy-makers, and aware-
ness of these, which will strengthen opportunities for systems work in policy. Further
drivers for ST can include the need to address complex policy issues that require a holistic
understanding and consideration of multiple factors and interdependencies [11,12], the de-
sire to improve policy outcomes and effectiveness [13,14], the recognition of the limitations
of traditional linear approaches to policy-making [15] and the increasing availability and
accessibility of systems thinking tools and techniques. They extend beyond the availability
of tools and include the factors that contribute to a conceptual shift among policy-makers’
perceptions and ways of working [14]. Drivers can also be internal to a policy organisation,
such as the organisation’s leadership, culture, values and priorities, or external factors such
as political, social, economic and environmental pressures and trends [16]. Identifying these
drivers can help explain why systems thinking is being implemented in policy-making and
how to best support its adoption and integration into policy-making processes.

A step towards ST as a philosophy for addressing practical problems was the idea
of joined-up government [17-20]. The first ‘New Labour’ government in the UK, led by
Tony Blair, recognised the need for better collaboration between departments and agencies
in order to address shared issues [21]. Their goal was to improve the flow of information
to deliver better services that prioritise the needs and convenience of the customer, rather
than the provider. To achieve this, the government implemented major programmes to
modernise various parts of the government bureaucracy, such as the National Health
Service (NHS) and the criminal justice system, as outlined in the ‘Modernising Government’
White Paper [22]. However, despite the ambitious nature of this project, the phrase ‘joined-
up’ was eventually dropped as the challenges proved to be difficult to overcome. Numerous
examples from social work and the criminal justice system highlight the consequences of
failing to join up agencies, such as tragic cases of child abuse and murder [23-25]. These
cases demonstrate that by not connecting the pieces of evidence and information, disastrous
consequences can occur. Therefore, ST is vital in addressing current issues such as social
and criminal justice, climate change and population health.

There have been more recent efforts to encourage and apply ST within government
departments (e.g., the Department for Environment, Food & Rural Affairs (DEFRA) and the
former Department for Business, Energy & Industrial Strategy (BEIS), which has now been
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split into the Department for Energy Security and Net Zero, the Department for Science
Innovation and Technology and the Department for Business and Trade), outside the central
government (e.g., within the Greater London Authority) and in cross-departmental efforts,
such as the inclusion of ST in the latest policy profession standards [26], the Government
Science and Engineering Skills Assessment Tool [27] and resources by the Government
Office for Science (GO-Science) to promote and support ST. The latter includes a series of
documents for civil servants such as an ST toolkit [28] and a case study bank [29]. The value
of systems approaches has been demonstrated in key policy areas [28]. Our systematic
review, which provides rich context to this study, offers an overview of the state of the
literature on the value, drivers and state of ST application in policy-making. It details how
ST has been utilised, common barriers, enablers that drive ST adoption and outcomes [30].

While a clear need for ST among policy-makers has been recognised, there remains
a profound knowledge gap in how to start implementing ST in decision-making. Robertson
Munro and Cairney [31] reveal a lack in depth of understanding behind superficial systems
thinking language in policy. Government organisations acknowledge that while methods
such as causal loop diagramming, system dynamics, theory of change mapping, etc., are
useful, a sound application of these methods is currently limited to pockets of analysts
and specialists. Additionally, an ST framework to guide policy-makers in managing
the application of such methods is missing. At a time when government challenges are
ever more complex and when the policy profession has published new requirements for
policy-makers to understand and apply systems approaches, it is extremely important to
understand how this knowledge gap can and should be addressed.

There have been a limited number of studies that explored the perspectives of policy-
makers on ST adoption in governments and public sectors [30]. These studies either
focused on the use of ST in a specific policy area or a particular ST method. Haynes, Garvey,
Davidson and Milat [14], Bensberg et al. [32], de Oliveira Morais et al. [33], Zucca et al. [34],
El-Jardali et al. [35] and Trochim et al. [36] investigated the potential uses of ST and
constraints on its applications, yet just within the scope of health policy. Scott et al. [37] and
Bérard et al. [38] provided insights into how policy-makers and public officials perceive the
usefulness of system dynamics. Freeman et al. [39] provided policy-makers’ viewpoints
on a specific waste management model and modelling experience. Lee [40] evaluated
the impact of an ST course on public officials” way of thinking and daily administration
behaviour to inform the design of future courses. Thus, there is a clear research gap of
studies in the area of ST that go beyond a specific application area or method and that
report from the view of policy-makers what drives them towards ST, what works and what
is challenging around implementing ST in policy-making.

In this study, we aim to explore the views and experiences of civil servants in gov-
ernment and experts in the field about systems thinking. Our objectives are to investigate
(i) how civil servants became interested in ST, (ii) how they define it, (iii) which values (i.e.,
benefits) they attribute to ST and, most importantly, (iv) interviewees” experiences around
implementing ST in policy-making. The latter includes the challenges they experienced,
what worked (successes) and their recommendations for successful implementation. We
accomplish this via an in-depth qualitative analysis of 36 interviews with civil servants
and academics. This study contributes to supporting the development of a user-informed
strategy to embed ST in government and to the wider ecosystem on ST in policy-making.

2. Methods

This research was a collaboration between GO-Science, the UK’s Royal Academy of
Engineering and University College London, allowing each partner to play to their specific
strengths in addressing the identified research gaps in ST implementation. We conducted
semi-structured interviews with civil servants across UK government departments, agen-
cies and public bodies, and academics and experts who have experience in supporting
policy-makers and people in public administration more broadly in implementing ST into
their work. This interview method was chosen as the most effective method to elicit inter-
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viewees’ views and experiences and explore any evaluative issues and reflections in a safe,
open dialogue [41].

2.1. Recruitment

We used both purposive sampling and snowball sampling methods to recruit partici-
pants, aiming at civil servants in the UK government who have used or expressed interest in
ST and academics and experts who have supported others in ST. Civil servant interviewees
were identified from (i) individuals who have either commissioned or been involved in the
Royal Academy of Engineering’s systems workshops, (ii) those who have been through
the Academy’s Policy Fellowship programme with a particular focus on learning how to
apply systems approaches to a complex policy challenge, (iii) ST practitioners who con-
tributed to GO-Science’s ST case study bank and (iv) the UK’s cross-government Systems
Thinking Interest Group (STIG). National and international academic and other expert
interviewees with highly relevant past experience were identified from NZ’s network and
previous studies. The System Dynamics Sustainability Platform members also suggested
further interviewees. One of them is also a civil servant outside the UK with many years
of experience in using a systems approach in government. Our team discussed and made
a priority list of interviewees in our project meetings. We invited them to take part in an
interview via email and the STIG newsletter. This resulted in 31 interviewees who were UK
civil servants and 5 who were academics or experts.

2.2. Data Collection

Interviewees’ informed consent was sought via email before the interview and verbally
at the beginning of the interview. We carried out interviews over Microsoft Teams in July
and August 2022. LN and NZ led interviews with civil servants and experts, respectively.
Both interviewers co-conducted one third of the interviews. We considered such interviews
as ‘conversation with a purpose’ and treated interviewees as active, expert partners in this
study [41]. Interviews with civil servants lasted between 14 and 43 min, with an average
duration of 25 min. Interviews with academics/experts were between 38 and 72 min
(51 min on average).

The interview questions (see Appendix A) covered six domains: (i) interviewees’
professions, roles and experience, (ii) challenges and drawbacks experienced, (iii) successes
experienced, (iv) reflections, views and recommendations, (v) feedback on the GO-Science
ST toolkit content and (vi) hopes for the toolkit and its wider implementation. Whilst
domains (i)—(iv) covered experiences and views on ST in policy in general, domains (v) and
(vi) were more specific to the ST toolkit for civil servants developed by GO-Science. The
feedback on this toolkit was not within the scope of this paper and will be reported and
discussed in a separate paper. We adapted the interview questions to fit different categories
of interviewees. Interviews were audio-recorded and transcribed verbatim.

2.3. The Diverse Sample of Interviewees

We had a roughly equal balance between male and female interviewees. The char-
acteristics of 31 civil servant interviewees were diverse in terms of departmental grade,
academic background, policy areas, level of knowledge about ST and experience with
using ST, as described in Table 1. The interviewees were from 17 government departments,
agencies and public bodies that we do not specify in this paper for confidentiality reasons.
This diversity was important to ensure rich insights and the credibility and generalisability
of the findings.
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Table 1. Characteristics of civil servant interviewees.

Scheme Policy Area Level of ST Knowledge
Female 16 Aggregates levy 1 PhD in systems approach (Expert) 2
Male 15 Agri-environment 1 Master in systems approach or g

Departmental grade Agri-innovation equivalent training (Very good)
(Decreasing seniority) Business and human rights Short courses (Good) 11
Senior Civil Service (SCS1) 1 Business finance 1 One-day workshop and self- 9
Grade 6 7 Defence and energy 1 learning (Basic)

Grade 7 19 Disadvantaged adults 1 Exposure to ST without further 1

Senior Executive Officer (SEO) 3 Economics 1 training /reading (Little)

Higher Executive Officer (HEO) 1 Education 1 Level of experience with ST
Educational background Emergencies and resilience 1 Use ST in several projects across 5
Business systems analysis 1 Environment assessment reform 1 different policy areas (Very good)

Celluée.ir and molecular 1 Health and social care 3 Use ST in 1-2 projects (Good) 9
iochemistry
Chemical engineering 1 Heat and buildings 1 Use tools within own team for
Chemistry 1 Human resources and operational . exploration (Fair) 5
Civil engineering 1 delivery Explore tools f_or own thinking ;
Digital innovation 1 Infrastructure 1 (Little)
Disaster management 1 Innovation 1 No experience 2
Environmental science 1 Investment and engagement 1 Government
History and law 1 Investment strategy 1 UK government (based in England) 25
International rel.ations and 1 Local growth and regeneration 1
economics Performance of directorate 1 Scottish government 5
Linguistics 1 Policy capability and digital skills . Welsh government 1
Math and economics 1 for policing
Medicine 2 Policy capacity 1
Not provided 5 Policy strategy 1
Operational research 5 Population ageing, future cities 1
Political science 2 Rail reform 1
Psychology arle animal welfare 1 Science and technology 1
science Strategy development 1
Public health 1 Transforming public services 1
Science communication 2 Work and pensions 1
International relations 1

2.4. Data Analysis

We adopted both deductive and inductive approaches for thematic analysis as our

project had some specific issues to explore, but we also aimed to leave space to discover
other, unexpected aspects of the participants” experience or the way they assign meaning to
phenomena [42]. We followed Braun and Clarke’s [43] six-phase framework for undertaking
thematic analysis. In the deductive approach, we preselected themes and subthemes based
on previous literature, our own systematic literature review [30] and the specifics of the
research questions, whereas, in the inductive approach, we generated themes from the data
through unrestricted coding. LN and CK independently analysed several transcripts each
and discussed themes and subthemes with NZ as a group, followed by several iterative
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refinements until there was a consensus. LN further conducted a content analysis of the
interview data [44]. We all then revised draft results through discussion. Data analysis
was performed in conjunction with data collection until new data no longer brought
additional insights to the research questions. NVivo software was used for analysis and
data management. Our diverse team of academics, practitioners and civil servants was
well positioned to critique interpretations of the results.

3. Results

We report on the reasons why civil servants have been interested in ST, how they
define ST and which values they see in it as well as the challenges they experienced,
implementation successes and recommendations.

3.1. How Civil Servants Became Interested in Systems Thinking

The civil servants interviewed explained several factors that had acted as drivers for
their interest and motivation to apply ST. Five interviewees had academic backgrounds in
operational research through their PhD or Master’s degrees and thus entered their roles
with previous ST experience. They had taken the lead and initiated ST projects in their
teams. Appreciation of ST benefits and values was the most common factor attracting
interviewees (12 civil servants) to ST: “So, the benefit I see is that if it works well, it can
have sustainable impact. When it works well, it can make transformational change happen. That
is potentially cost-effective and sustainable.” [CS26]. An interviewee believed that there is
a natural fit between a systems approach and policy-making;:

“I think there’s like a resonance between policy-making and . .. systems approaches and
it’s the fact that they’re both . .. generic ... [ ... ] You can apply them in lots of places
and so I think that’s a real strength of systems engineering. I think there’s a natural fit
there.” [CS11]

Several interviewees (i.e., 11 civil servants) claimed that they had developed their
interest in ST through experience with ST in their previous role(s). “I suppose my interest
in [ST] comes from a previous role I did in [name of a project] which has some kind of . .. overlaps
with systems thinking ... ” [CS3]. They (i.e., 10 civil servants) also mentioned exposure to
ST concepts in, for example, workshops, networking events and apprenticeships. Six civil
servants found ST relevant to their daily work: “I think in our role in particular, because our
whole job is that trying to be a bit of a join-up across government and spot the links. ... . ... if there
were just a culture of everyone else thinking in a systems thinking kind of way, it would make our
job so much easier.” [CS30].

3.2. How Civil Servants Define Systems Thinking

We asked interviewees to self-define ST concepts and received diverse responses, each
covering one aspect of ST. Nine interviewees defined ST as an approach to conceptualising
interrelationships between different components of a system to gain a broad view of the
system and understand the knock-on impact of policies on these components:

“

. my basic understanding of systems thinking is it’s about . .. spotting the connec-
tions between things and taking the wider view. So rather than looking at individual
policies or ideas in isolation, always trying to look at how do they join up with something
else, what are the knock-on impacts. What are the points where you can make efficiencies
rather than everyone doing the same thing or subtly different things in silos?” [CS30]

Five other civil servants explained that ST is an approach to understanding the com-
plexity within a system:

“ ... [ST] represents a skill set that lets you understand complexity, that’s reasonably
flexible and can be applied to different situations, different problems to help you, particu-
larly with problem definition, but also with understanding the fitness of solutions from
different viewpoints.” [CS11]
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1. Understand comlexity and wicked problems
2. Capture multiple perspectives and provide a holisic view

5. Facilitate stakeholder participation and collaboration

3. Shift thinking and mental models

6. Create a shared, collective understanding

Considering ST as a framework of thinking was reported by four others: “So from
a practical perspective, systems thinking is a framework of thinking, a set of tools and
techniques that help broaden the conceptualisation of an interrelated set of issues ... ”
[CS6]. Other self-definitions of ST included a whole systems approach, an approach for
broadening thinking scope, an approach for collaboration, a problem-structuring approach,
a problem-solving approach and systems with purposes.

3.3. The Perceived Value of Systems Thinking

The values of ST that interviewees perceived, which act as drivers to apply ST, were
categorised into eight areas. Figure 1 shows these areas together with how often the in-
terviewees mentioned them. The majority of interviewees stated that ST helps them to
understand and visualise the complexity of systems and wicked problems, make interre-
lationships explicit and capture multiple perspectives to gain a holistic view: “We started
this whole journey . .. around how we broaden our people’s perception of the factors they need to
take into account when they’re dealing with very complex, multidimensional problems.” [A02],
and “Systems thinking can be very helpful in structuring what seems to be an intractable or very
messy type of problem which is very difficult to get a grip on” [CS7]. Other values, including
shifting thinking and mental models, acting as a learning and decision-making support
tool and facilitating stakeholder participation and collaboration, were mentioned equally
by ten interviewees each.

“[ST] is getting embedded in that way in organisations that people’s mental models have
changed because they are now thinking carefully through every little thing. ... . That’s
probably one of the biggest impacts we had on an organisation, for people to be thinking
that way.” [A03]

Fewer interviewees recognised ST’s values of creating a shared, collective understand-
ing, achieving consensus and commitment, impacting policy and practice and acting as
a communication tool.

“I see the benefit as getting a shared understanding of either what the problem is or
how things work essentially. Because that’s some of the things that ... we all assume
we know, but ... until you map it out, you can test that with others and ... different
perspectives.” [CS27]

Regarding the last value mentioned, an expert suggested that ST is useful in supporting
conversations with senior leaders. Experts

“

. were trying to ... help the individuals who were interfacing with decision-makers
to be able to have . . . conversations with . .. very senior people, about how they broadened
out their perception of the factors that need to be taken into account to support them in
the decision.” [A02]

Perceived values of systems thinking Number of interviewees

=)
(e}
1

5 10 15 20 25 30

4. Support decision-making

7. Impact policy and practice

8. Act as a communication tool

Figure 1. Interviewees’ perceived values of systems thinking in policy.



Systems 2023, 11, 193

8 of 24

The perceived values of ST among interviewees heavily focused on understanding the
system and the problem while there was little recognition of its value in assisting communi-
cation and collective learning, supporting decision-making and impacting policy. The next
section discusses the challenges, successes and recommendations for ST implementation
in policy.

3.4. Challenges, Successes and Recommendations for Implementing Systems Thinking in Policy

Interviewees” reported challenges, successes and recommendations help explain
drivers internal and to some extent external to policy organisations for implementing
systems thinking in policy-making. We identified eight main themes across all interviews:
(i) language and interpretation, (ii) the policy landscape, (iii) government structure and
operation, (iv) methodology and technical aspects, (v) capacity and expertise, (vi) concep-
tualisation, expectations and buy-in, (vii) stakeholders, engagement and collaboration and
(viii) evaluation and evidence (Table 2). The subsequent sections will focus on each of
these themes, first describing the challenges, then what has been accomplished and, finally,
further recommendations given by the interviewees.

Table 2. Challenges, successes and recommendations for advancing systems thinking (ST) implemen-
tation in government and the Civil Service.

Challenges

What Has Been

Accomplished/Successes Recommendations

Theme 1: Language and interpretation

Unfamiliarity with ST concepts, tools and ~ Practice and support networks across ~ Raise awareness of ST and its relevance to

values (14) * departments and disciplines (12) policy-making (6)
Debate around ST language, Create a shared language across disciplines
cross-discipline miscommunication (10) and management levels (5)

Complicated and difficult-to-interpret ST

outputs (4)

Clarify ST concepts and values (8)

Misconceptions about ST (1)

Theme 2: Policy landscape

Challenging political context (7)

Dynamics of policy-making process (2) Further exploration (1)

Inherent policy culture (2)

Time and resource constraints (25) Understand accounting officer roles (1)

Theme 3: Government structure and operation

Departmentalism, siloed working;: Create space for ST practice (7)
Structure not set up to use ST (6) Support from senior leaders (2)

Systems leadership: Top-down
approach (17)
Establish a single accountable and
empowered entity taking ownership of
ST (4)

High turnover within the Civil Service (5):
Discontinuity of learning and output use

Develop a knowledge bank (2)

Operational priority, accountability and

power (5)

Promotion structure (1)
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Table 2. Cont.

What Has Been

Challenges Accomplished/Successes

Recommendations

Theme 4: Methodology and technical aspects

Concern with intrinsic validity of ST (2)

Lack of data for quantitative analysis (5)

Difficulty in system boundary
determination (6)

Lack of access to appropriate software and Have a team member with ST expertise
technical support (2) 3)

Access to user-friendly software (3)
Access to technical support (9): internal
and external consultancy, mentorship
from GO-Science
Support journey to adopt ST (4)

DEFRA’s internal guidance, Acumen
course’s ST guideline and the
GO-Science toolkit

Lack of complete, comprehensive,
accessible policy-specific and practical
guidance (5)

Develop accessible guidance and toolkits
(5): Build an inclusive design guide and
toolkit using a co-design approach

Theme 5: Capacity and expertise

Knowledge and experience sharing (6)
through workshops, seminars,
conferences and case study
presentations across departments

Technical incapability to apply ST (7)

Build capacity via education and
training (17)
Apprenticeship, mentorship, fellowship
and signposting the professional body of
ST practitioners (5)

Informal, practical platforms for
knowledge exchange (10)
Include ST in policy professional
framework (6)

Lack of confidence to question and
interpersonal skills, leading to discomfort
in using ST (1)

Relevant soft skill training on engagement
and conversation elements (1)
Create a bespoke environment (1)

Theme 6: Conceptualisation, expectations and buy-in

Build strong relationship with
Reluctance to embrace a new way of
thinking (10) Open conversations and have people

work on a case study (2)

decision-makers through consultancy (4)

Fear of technical challenges (6)

Lack of appreciation of ST value (3)

Demonstrate ST’s relevance to
policy-making (10)

Unreasonable expectations (3) (Facilitators

will perform the work) Clarify facilitator role (1)

Theme 7: Stakeholders, engagement and collaboration

Decreasing quality of engagement and
collaboration over time (4)

More attention to ST tools for supporting
conversation (1)
Support from a champion (4)

Imbalance in resources and powers
between stakeholders that challenges
conversational and participatory
approaches (3)

Lack of engagement of policy-makers (1)

Lack of trust between the team and the
facilitator of the process (1)
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Table 2. Cont.

What Has Been

. R i
Accomplished/Successes ecommendations

Challenges

Theme 8: Evaluation and evidence

Shortfall in continual use of ST outputs (9)

Lack of evidence of usefulness, success and
impact (8)

Lack of evaluation criteria (1)

* The number of interviewees mentioning a specific subtheme is in brackets.

3.4.1. Theme 1: Language and Interpretation

Interviewees commonly reported challenges around ST language and the interpreta-
tion of ST outputs. They believed that civil servants were still unfamiliar with ST concepts,
tools and values as they had no previous exposure to ST or did not see its values; intervie-
wees thought this might be due to “ ... just terminology and . .. a lack of knowledge of it as
an approach, and why it’s beneficial versus other approaches.” [CS08] as well as “ . .. low-level
understanding of what systems thinking is and how it may help, and kind of coming to systems
thinkers in the organisation to ask them to help.” [CS08]. There was also still a debate around
ST language, its scope and what it is, resulting in cross-discipline miscommunication and
the potential exclusion of particular groups of people:

“ ... they’re not maybe talking in the language of systems, as I've been taught at least,
so I think that is a problem too. And I'd also add as a counter problem to that language,
which is, that if you just talk in terms of systems and systems thinking and causal maps
and stuff, you can exclude a whole bunch of other people.” [CS01]

and

“ ... the phrase systems thinking can mean a lot of things to a lot of different people.
And sometimes it can be quite kind of intimidating or seen as a solution rather than kind
of a tool. And so, I guess that’s a bit of a barrier.” [CS08]

Additionally, interviewees reported that ST outputs could be complicated and difficult
to interpret, hindering learning and reducing buy-in: “Some of these causal loop diagrams
get so big it’s just like spaghetti. I'm getting nothing from this ... ” [A03]. A few interviewees
suggested that people held different misconceptions about ST, such as that it is only a tool
for exploration in silos or for use by certain experts: “I do tend to think that systems thinking
is still seen as the preserve of certain experts or certain people whove used that approach rather than
it being something that all of the civil services should be working with routinely.” [CS09].

Interviewees reported a number of efforts to raise awareness and promote under-
standing of ST among policy-makers in the UK government through practice and support
networks and engagement events, such as the Policy Fellowship Scheme, the STIG (Systems
Thinking Interest Group) and the planned ST Community of Practice.

“

. we’re getting to the stage where we’ve got a systems thinking interest group, which
I think has got about 600 members in it across different departments now. ... there is
quite a lot of senior level buy-in to these sorts of approaches. . .. . So that’s creating the
conditions for us to get better at implementing them.” [CS10]

One interviewee also revealed an effort to narrow gaps in communication across
disciplines:

“ ... the systems thinking network in [name of department] which I'm chairing . ..

started off as mainly an operational researcher kind of group and then we expanded that to

the analytical community, which includes economists, social researchers and statisticians.

..., I now invite policy group and behavioural scientists.” [CS01]
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Interviewees recommended different approaches to address the challenges around
ST language and interpretation. The first suggested step was “ ... educating people, getting
people to be okay with that as a way of working, and being comfortable with a bit of uncertainty
around lots of these issues.” [CS31]. It was important to continually raise awareness of ST
and its relevance to policy-making in accessible and clear language through, for example,
curricula for civil servants, GO-Science workshops and the STIG to achieve a high level
of buy-in: “Because if they all get taught [ST] when they get inducted to being senior level civil
servants, then they presumably will then think at least to ask for other people to provide them with
evidence of what the system looks like, you know, and ask those kinds of questions.” [CS01] and “

. in our network I was thinking it would be good if I could get someone from STIG or GO-Science
to come. ... and say talk about it ... so that it’s not just a sort of a link in an e-mail that people
might not open ... ” [CS01].

Interviewees also emphasised the importance of creating a shared language of ST
across disciplines and management levels to facilitate collaboration processes and commu-
nications with high-level policy-makers. ST being embedded in different training materials
without the same language could cause repetition and confusion.

“ ... ifyou want to say that you're working in the whole systems approach and you want
to put that on your advice to the Minister and the Minister says, ‘Well, what the hell is a
whole systems approach?’, there’s something you point to and you say, ‘This is what, as
policy-makers, we define as a whole systems approach or this is what we mean by systems
thinking.” So that part of it is that you’re not trying to have loads of different types of
definitions around what systems thinking is to lots of different departments, to lots of
different ministers.” [CS06]

Several interviewees agreed that clarifying ST’s values was important to draw people
into it and have them buy into it: “What does it do that nothing else can do?” [CS01] “You have
to recognise that we understand and value systems modelling, but they may not understand it at all.
And so how do you convince them? It has to be something that is important to them. And they walk
out the room with some value added.” [A03].

The most commonly raised challenge for implementing ST in policy was that civil
servants are not familiar with ST concepts and tools and, therefore, its values. The lack of
a shared language for ST caused difficulties in promoting it and created misconceptions
and miscommunication across disciplines and management levels. Clarity on ST language
in policy and regarding what it offers to policy-making is essential as the first step in the
implementation process.

3.4.2. Theme 2: Policy Landscape

Nearly two thirds of interviewees asserted that time and resource constraints pre-
vented policy-makers from engaging with ST: “I do think these things are quite difficult to do in
government because you've got ministers involved and you haven'’t always got time.” [A02] and “

. in knowing the resource-poor environment, these are things that nobody wants to hear or engage
with.” [A01]. A civil servant interviewee gave an example of an ST team within a govern-
ment department that had been disbanded, and the interviewee thought the reason for this
was because the team had been seen as an expense and a distraction for the department.
An academic believed that “ ... any true effort to actually promote systems thinking happening
in government should take into consideration that lack of resources and that scarcity of resources in
government agencies, and local governments mostly, right.” [A04].

The challenging political context was another barrier to implementing ST in policy-
making, and there were a few suggestions on how to address it: ... I think it’s difficult
when you’re in a political environment where there’s always political change or disagreement, and
particularly where there are resource constraints.” [CS09]. Complex accountability and power
relationships in government could drive political priorities, such as short-term goals, as well
as discrepancies between what stakeholders reported and what they did. Such challenges
undermined efforts to capture accurate perspectives of a system and the motivation for
applying ST to see the long-term impacts of policies.
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The shortfall in understanding the dynamics of politics and the policy-making process
in existing ST work led to less impactful projects and policy recommendations not being
implemented. An expert interviewee asserted the following:

“And if you don’t do that, we will always be thinking ‘Well, why don’t politicians listen
to our bright, our brilliant ideas?’ [ ... ] But I mean, it’s 50 years since we did the
Limits to Growth and we’re still modelling along with climate issues ... . And that’s
because also, you can also find dynamics in the policy-making processes. And you should
understand them as well before you can really be effective.” [A05]

Two civil servant interviewees with very good knowledge and excellent experience
with ST believed that the inherent policy culture hindered the use of ST in government.
The need to have a clear idea of what was measured, what was measured and what it
meant in the typical way of doing policy contradicted the use of ST in exploring unintended
consequences. There was also a need to reduce complex policy solutions to simple options
in communication with ministers: “. .. the natural tendency for decision-making in government
is to reduce it down to a set of controllable problems, a set of controllable policy options, and then a
preferred option to go forward with.” [CS06]. Additionally, “there’s this challenge of doing systems
thinking in a systems thinking way, and bending tools and techniques of systems thinking into a
fairly inflexible policy development process in government.” [CS06]. Furthermore, there was
an inherent bias towards hard systems approaches in certain roles compared with softer
approaches because “ ... working in a chief scientist’s office, there is always this need to come up
with stuff which is robust and well evidenced, and stuff which is based on dialogue and reflection
doesn’t always fit into that category.” [CS10].

Despite enormous challenges from the current policy landscape, interviewees made
few suggestions on what could be done. An expert interviewee suggested an area worth
exploring further: “If you want to promote systems thinking and system dynamics we should also
understand how these policy processes work, and not only from the academic point of view but from
the really dirty everyday street fighting level of policy-making.” [A05]. It was also recommended
that people understand the role of the accounting officer in attracting resources into ST
implementation: “It’s a very important role within this because they are personally accountable to
Parliament for the spend of their department and the performance of their department ... ” [CSO2].

3.4.3. Theme 3: Government Structure and Operation

Interviewees identified several problems with the current government structure and
operation that impeded ST adoption. First, the government structure was not set up to use
ST as it possessed inherent structural barriers around departmentalism and siloed working
culture: ... government structures aren’t already set up to do systems thinking. You can identify
that from a systems approach this input over here is key to delivering this outcome over here, but
that input is with the responsibility of one department, and that outcome is the responsibility of
a different department. ... ” [CS02]. These barriers made connections across departments
complicated and not easy to navigate, especially when such connections were “subject to
change all the time” [CS05]. This created great difficulty in identifying the right stakeholders
to engage. Second, the longstanding high staff turnover within the Civil Service led to the
discontinuity of learning and using ST toolkits and outputs: “The problem you're going to
have with the Civil Service is somebody might be owning it [ST] today; in three-years’ time they’ll
be somewhere totally else. . .. it means there’s no continuity of learning within the system.” [A02].
Third, operational priority and accountability along with the promotion structure created an
unfavourable environment for ST implementation. The priority of daily work, department
benefits and targets, single accountability, conflicts between power and accountability and
the priority of analytical support in specific policy areas prevented policy-makers from
applying ST to their work: “Another barrier is actually more built into the way that civil services
are structured and the way that success is rewarded and that promotion happens in the Civil Service.
... there’s an incentive for people to work in ways which are not systemic based on that.” [CS10].

Discrete efforts have been made to break through this structural rigidity and create a
safe space for ST practice in different government departments. An interviewee described a
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policy school for policy professionals in their department, in which they created time away
from their job for ST training and a safe space for the experience of using ST at work with
mentorship conversations with ST experts and peer networks. An academic also mentioned
that they were trying to move people around and give them opportunities to practice ST
in different environments so that people could gain a large amount of experience in a
relatively short time. Civil servants from five different departments asserted that they were
trying to integrate ST into their daily work, such as by using ST tools for conversations
within their teams and with stakeholders, rather than considering these tools to be a used
as a side-activity only. One of them claimed that support from senior leaders was key for
ST implementation:

“

. senior colleagues or ministers have broached this idea of improving the way that
we do systems thinking and developing our baseline for how we go about it. And if there
isn’t the buy-in from senior leaders, I am not going to have much success in suggesting
that we do more or do better systems thinking and practice.” [CS04]

Additionally, two civil servants reported the usefulness of documenting case studies
and learning materials within the Civil Service for continual knowledge and checking what
had already been performed previously: “So, we've tried to document all of the projects. ... . to
start ... writing down, basically, what each project was, what the impact was, what methods they
used, so that we have a bit of a knowledge bank that we can . .. draw off.” [CS12].

In addition to the above efforts, half of the interviewees emphasised the need for
systems leadership and a top-down approach to advancing ST adoption: “When ['ve seen it
working, there’s a clear political commitment. ... . Simply having the systems thinking and then
trying to build that bottom up, I've seen less success of that.” [CS02] and “ ... you need leaders
who are willing to listen to others, open-minded in terms of what the possibilities might be of using
system thinking, and valuing the whole.” [CS26]. Another interviewee made the following
comment: “It has to be a top-down [approach] ... You know, there’s no point in doing systems
thinking if you're just looking bottom up or for people who are interested, it's not enough.” [CS24].

Finally, four interviewees from both expert and civil servant groups recommended
the establishment of a separate single accountable and empowered department or joint
hub to take ownership of promoting and supporting ST use: “ ... to gain more traction in
government, there needs to be a department, or joint hub ... Someone needs to take ownership of it
and say "This is important.”” Additionally, it is

“

. a mechanism that gets beyond the individual departmental boundaries and single
accounting officers. ... . So, you are responsible for the system rather than responsible for
a department. And there are some really good examples. I mean, inarguably the Vaccines
Task Force is an example of this where you had a single accountable and empowered person.
Delivering a specific outcome which required a complex system behind it, which was to
get enough vaccines into the UK. And they were able to pull levers across government,
not just within the Department for Health.” [CS02]

3.4.4. Theme 4: Methodology and Technical Aspects

An academic and a civil servant raised concerns about the intrinsic validity of ST
methods and the insights they produce and, therefore, challenges in building trust and
confidence in ST outputs: “I don’t think that if you come after two sessions and build a model
based on what people tell you, I don’t think anybody will trust that model. Especially if you're
talking about 300 variables . .. . It’s going to be like an obscure artifact, right?” [A04] and “I found
systems approaches quite good in a qualitative way mapping connections. But often the question
comes, ‘Well, which connection is more important and what’s the gearing and how do you quantify
that?”” [CS02]. This challenge was exacerbated by the lack of data and the time pressure
required for quantitative exploration.

Civil servants also reported difficulties in determining a system boundary within the
Civil Service context: “ ... if you're trying to do systems thinking properly and work out all of
the interconnections, it would just be too big. ... . So, I think there’s always going to be a bit of a
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challenge in a civil service context of, where do you draw the line” [CS30]. Other methodological
and technical challenges came from the lack of policy-specific guidance, access to the
appropriate software and technical support. ST projects within the Civil Service had been
happening in an ad hoc manner.

Both experts and civil servants made several recommendations to address these
challenges. There needed to be user-friendly software that does not require programming
skills for relevant ST tools to be accessible for civil servants at work. Support when people
apply ST in a project was suggested as the easiest starting point, especially in the following
context: “ ... there has to be a bit of coaching, mentoring if they have no background in the sort of
tools of policy-making.” [A01]. Three interviewees found that having a team member with
ST expertise was ideal in their experience. Another way to provide access to technical
support suggested by an academic was forming a small team of two or three people who
have experience in ST or ST experts sitting in each department with the role of internal
consultancy in addition to access to GO-Science: “ ... if somebody was able to put a team of
mentors together and coaches and trainers for the first two years, the benefit they’d get back in its
application and in policy would be enormous.” [AO1]. When resources were not sufficient for
a team to have an ST expert on board, a few interviewees hoped that they could access
technical support from other teams and departments for a short period to help them, for
example, run an ST workshop and carry out an analysis for a particular project. They
believed that mentorship would also help people increase their competence. Therefore,
they suggested a list of recommended ST consultants in different policy areas across
the government that people could access as mentors. Furthermore, some interviewees
mentioned guidance and toolkits to which they had referred to apply ST, such as DEFRA’s
internal guidance, the Acumen course’s ST guideline and the GO-Science toolkit. However,
they felt that there was not a complete, comprehensive, accessible guidance and toolkit
specially designed for policy-makers. An academic interviewee stressed the need for
building an inclusive design toolkit using a co-design approach.

“It was never about telling people what to do, but it was saying, ‘Look, if you're already
doing something, if you could ask these questions, it might embellish what you do.” But
the questions on their own had to stand well in a sense, if you had nothing else but a
blank sheet of paper, the questions would push you off in the right direction.” [A01]

3.4.5. Theme 5: Capacity and Expertise

Challenges around civil servants” and policy-makers’ technical incapability to apply
ST, raised by seven interviewees, were associated with the methodological and technical
challenges in Theme 4. Interviewees suggested that people who have not had substantial
training and experience in ST may find it more technically difficult, time-consuming and
resource-intensive to use ST than to not use it. They were uncertain where and how to get
started, what activities should be performed and what ST tools might be the right ones
to use for a particular purpose, activity or scenario: “You find yourself vacillating between
thinking in systems, but approaching the problem in a more linear way. And because there isn’t
a clear framework about how do you work in systems in government, you don’t have a how-to guide
... 7[CS06]. There was also a reluctance to seek external capabilities and expertise to help
with ST:

“And this is only built up over time, very slowly in my experience in terms of people
in the senior levels of the department. Senior generalists in the senior civil service, for
example, would tend to reach or seek out our type of ... specialised analytical capabilities
... [Cs07]

A lack of confidence in challenging answers could make people feel uncomfortable
with using ST:

“Giving people the confidence to question was the challenge. Well, sometimes they would
be talking to people who actually felt they already knew the answer. And so, it was
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quite challenging for them personally to put themselves out there and actually challenge
back.” [A02]

Building internal capacity relevant to particular policy areas was essential as external
interventions would evaporate quickly. On one hand, interviewees with extensive knowl-
edge and experience recommended concrete and formal apprenticeships, mentorships and
fellowship programs run between the government and universities covering people who
have a deep interest in ST. Signposting the professional body of ST practitioners was also
a good way to refer policy-makers to capacity-building opportunities. On the other hand,
interviewees with less expertise and experience in ST hoped to have informal, practical
platforms for knowledge exchange: “ ... like a forum ... , people have been using ... [ST] in
their work and they’ve come across a challenge . .. Having a way of . .. discussing that with others
or, or even like an FAQ list or just a list of common challenges. How to overcome them.” [CS27].

To address these challenges, over half of the interviewees discussed the importance of
policy-specific ST education and training for building civil servants” and policy-makers’
capacity. ST courses and programs that are specifically relevant to policy-making could
land well with civil servants and policy makers. Integrating ST into courses and programs
across specialties and disciplines was another approach to exposing civil servants early
to ST. One civil servant expressed interest in seeing more comprehensive learning and
development programs than short, standalone workshops: “ ... I've seen lots of standalone
sessions, so you end up getting the same kind of pitching in the middle summary of what systems
thinking is. But it’s never that kind of building up ... ” [CS30]. An academic also suggested
follow-up sessions to ensure people know how to use ST:

“So, it really is balancing on that sort of tightrope between, wanting to raise awareness
and engagement, and, you know, you're not giving them enough to go away and use it.
Something has to follow it up, there has to be some conversation afterwards. . .. . Without
it, you don’t get anywhere. But, just one session, it can raise more confusion than solving
the problem.” [A01]

Furthermore, interviewees recommended access to different modes of training includ-
ing official courses, e-learning, mentoring, hybrid courses, podcasts and training sessions
run by other departments that suited diverse needs. Relevant soft skill training on en-
gagement and conversation elements, systems leadership training and creating a bespoke
environment within departments were recommended. Finally, integrating ST into the
policy profession framework was perceived as an effective way of triggering its use as
a means for improving career prospects: “You need to introduce [ST] in a competence level
framework, so that you get exposed to it early on, and then think about the ladder that you would
goup in terms of [ ... ] climbling] that ladder of expertise.” [A02]. This framework presented
at the start of the recruitment process would set out clear requirement criteria in terms of
ST-relevant knowledge, skills and experience required of different policy-making positions,
which would scale up internal capability within the Civil Service quickly.

3.4.6. Theme 6: Conceptualisation, Expectations and Buy-In

One third of interviewees asserted that reluctance to embrace a new way of thinking
was a barrier to ST buy-in and uptake and this challenge was difficult to overcome: “Another
of the main challenges or drawbacks is when people have some preconception of the problem and they
think they know everything about it before they start thinking about the problem. Breaking that
previous knowledge is usually problematic.” [A04]. Such reluctance was suggested partly due
to the impact of individuals” backgrounds, experiences and mindsets upon their buy-in
and engagement with ST methods: “So it’s like a mindset and a skill-set that some people
have, and some people don't and some people like to use and some people don’t even have on their
radar.” [CSO1] and “I think, there’s a cultural mindset shift potentially from, I think, for a lot of
people it’s more psychologically comforting to think of things in a bit of a linear cause and effect
relationship. Yeah, we all know a bit of certainty is more comforting than ambiguity, right.” [CS05].
Coupling ST with consultancy helped build a good and strong relationship and trust with
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decision-makers, and it helped to have an open and honest dialogue that could then lead
them through a journey of ST education and use.

“So, I always couple systems thinking with consultancy. Because it is always under-
standing the position your challenge owner, customer is in and being able to build an
effective relationship with them, and an open and honest relationship with them. So they
know that they can trust you. ... . It’s generally a journey and quite often a process of
education. And you're not always successful and you can’t always go as far as you want
to go, but you can normally get somewhere.” [CS13]

Some interviewees believed that fear of technical challenges reduces confidence to
move into the space of ST: “And 1 feel like people don’t really do it because they don’t really
get what it is or they’re maybe scared because it comes across quite technical, even though it’s not
technical.” [CS23] and “I'm conscious that in some of the documentation that I've seen as I've
developed my own knowledge about systems thinking, there’s reference made to an awful lot of
mapping tools and quite a lot of complicated analytical tools. I haven't used that at all ... ” [CS04].

Lack of appreciation of the benefits of ST from policy-makers was considered the
hardest barrier to gaining policy-makers” and civil servants’ buy-in and engagement: “So,
then they sometimes don’t put the value on it, because they think it was an obvious solution. But
actually, they would never have got to that solution unless they had gone through that process ... ”
[A03]. An approach that many interviewees suggested was demonstrating what ST can
accomplish in policy contexts and its values using case studies through open conversations
and having people work on a case study.

A few civil servants with a proficient level of ST expertise and experience mentioned
unreasonable expectations from the teams they had facilitated: “A lot of the time I think
they think you're going to do [ST work] for them and solve their challenges and just provide them
with answers.” [CS08]. In this case, there needed to be clarification on facilitator roles and
emphasis on their independence from the project and the ownership of people involved in
the project:

“

. one of the first things I tried to emphasise was, 1've been asked to facilitate this
session and take you through it and doing these techniques, but I am not an expert on this
policy. I have no vested interest in pushing a particular agenda. I'm not here to direct
you to formulate this solution or that solution. I'm here to facilitate the conversations
between you and draw out what the key elements are.” [CS07]

In summary, the demonstration of the value of ST, the coupling of ST with consultancy
and the clarification of the role of facilitators were recommended to achieve more buy-in.

3.4.7. Theme 7: Stakeholders, Engagement and Collaboration

Once a team was keen to apply ST, it was still likely to face challenges around stake-
holders, engagement and collaboration. Interviewees were concerned about decreasing
engagement and collaboration quality over time due to time and logistical constraints,
unfamiliarity with ST, imbalances in knowledge about the topic and prejudice from past
disagreements: “I would say it got to this point where it’d been very collaborative. It got to this
point and then it became maybe one person’s project.” [CSO3]. The imbalance in resources and
powers between stakeholders also made it difficult to implement the conversational and
participatory approaches in policy-making;:

“So you identify all the main stakeholders ... Some of them have a bunch of resources.
And they believe that they can just work by themselves, right? . .. . And then you have all
these other smaller agencies that have less resources, less expertise and then it is difficult
to actually break those dynamics.” [A04]

Other issues included the lack of engagement of policy-makers who had the power to
initiate system changes and implement policy solutions and the lack of trust between the
group of people and the facilitator of the process.
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Interviewees did not report specifically what had been performed successfully, but they
recommended ST tools for triggering and improving conversation, which could contribute
to resolving this issue but were not paid much attention. An academic suggested that

“ ... if you understand systems thinking also as that way of involving stakeholders in a
conversation, then usually the tools are not difficult . .. . So, the difficulty does not come
from the complexity of the tools ... . But the difficulty in the implementation of this more
conversational and or participatory approaches to think about problems usually comes
from lack of balancing resources or lack of balance in powers you know.” [A04]

A champion could also help start the conversation with the team and accomplish goals.

3.4.8. Theme 8: Evaluation and Evidence

Challenges around evaluation and evidence on the usefulness and impact of ST
impacted other aspects of advancing ST implementation, but no potential solution was
recommended. First, the lack of evaluation criteria made it difficult to measure the success
of ST application: “I don’t know if we did set any criteria at the start actually, for measuring
whether or not it was successful ... ” [CS03]. This contributed to the lack of evidence of ST
usefulness and impact, as several interviewees noted:

“I think that there needs to be a case made and a narrative made for how busy policy
officials can do this successfully and that it improves the policy that they are being asked
to design and deliver. Because, if that’s not there, then it's going to be very difficult to
convince people.” [CS04]

There was also a shortfall in the continual use of ST outputs reported by several civil
servants due to the lack of a delivery and governance system for these outputs: “And then
we had all of our kind of good outputs since then, all of us have been kind of pivoted onto different
roles. . .. we've kind of ramped that down.” [CS03] and “If it’s just an analytical process and you
don’t actually have a tech systems approach to the delivery and governance as well.” [CS02]. This
also shows how evaluation interlinks with the government structure and operation, with
civil servants switching roles quickly.

Thus, a number of challenges, successes and recommendations have been described,
but not every challenge was met with a corresponding recommendation for action.

4. Discussion
4.1. Discussion of Results with Implications for Research and Practice

Our analysis captured the perspectives of 5 experts in ST and 31 civil servants across
17 departments, agencies and public bodies within the UK government, offering a holistic
view of the current state of ST implementation in the government and the Civil Service
and providing a unique contribution to support the development of strategies to embed
ST in policy making. Participants have various academic backgrounds and levels of ST
knowledge and experience, and work across different policy areas. The inclusion of diverse
participants, which is a strength of our research, produces rich insights into the drivers
for ST in policy-making; it shows participants’ interests in and motivations to use ST, the
values they see in ST and the challenges they have encountered in using ST and supporting
ST implementation, as well as their experience of what has worked well and suggestions of
what should be done.

Whilst several civil servants claimed that they were drawn into ST by exposure to its
concepts in previous roles, workshops and networking events and that they appreciated its
values, only a few found ST already fully relevant to their daily work. At least ten different
self-definitions of ST emerged from a small number of civil servants, indicating great
variations in how they interpret the concepts of this approach. They repeatedly referred to
‘interrelationship” and ‘complexity” in their self-definitions. The value of ST in changing
what people know was substantially more visible to interviewees than its value in shifting
thinking, facilitating communication and impacting policy. Our interview analysis also
indicated several aspects that need to be considered for the successful implementation of ST,
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ranging from abstract aspects (language and interpretation; conceptualisation, expectations
and buy-in) to technical, practical aspects (methodology and technical aspects; capacity
and expertise; evaluation and evidence), and from strategic aspects (policy landscape)
to operational aspects (government structure and operation; stakeholders, engagement
and collaboration).

Our study revealed an increasing interest in ST across the UK government and the Civil
Service; however, the level of recognition of and familiarity with ST among civil servants
and policy-makers is still low. ST is seemingly more common in some departments, such
as DEFRA and the former BEIS, than others due to the nature of policy problems these
departments are facing and the academic background in operational research of civil
servants working in these departments. Debates around ST language across disciplines
contributed to difficulties in increasing awareness of ST and clarifying its concepts, methods,
values and relevance to policy-making. Inconsistency and confusion with ST language
were also evidenced in the responses of the interviewees with less knowledge of and
experience with the approach. Our findings are in line with many studies that have also
raised the issue of ST language [34,45,46]. Atkinson, Wells, Page, Dominello, Haines and
Wilson [45] found that health policy-makers lack confidence in ST and resist adopting it
as they are not clear about what ST is and what it can offer. Using different language to
talk about ST would cause great challenges for communication across disciplines, which is
particularly vital for policies spanning across several disciplines, and for communicating
with high-level policy-makers. Interviewees reported efforts within the government and
Civil Service to increase awareness of ST and suggested an urgent need to create a shared
language of ST in policy contexts. Our study shows that to achieve this, it is important to
consolidate knowledge around ST concepts, methods and values and co-create a widely
accepted language with civil servants and policy-makers.

Time and resource constraints were the most commonly reported challenges for im-
plementing ST in policy-making. However, interviewees made few recommendations on
how to overcome these constraints. They also did not suggest solutions to address other
challenges around the policy landscape. These constraints substantially hinder efforts to
address other challenges in advancing ST implementation. Lack of time and budget have
been well reported in the literature as persistent barriers to engaging with stakeholders
through participatory processes [47,48], ST capacity building [14,35] and evaluating ST
applications [49]. While the literature tends to discuss time and resource constraints in
terms of stakeholder engagement, our study offers insights into how these constraints have
discouraged civil servants from adopting and applying ST. Understanding how resources
could be used to support ST embedment in policy-making, which our research contributes
to, would be the first step in addressing resource-related challenges.

Our interview analysis generated new insights into the structural, operational and
cultural factors within the UK government and the Civil Service that impact ST imple-
mentation. This aligns with the findings by Rovenskaya et al. [16] that merely improving
individuals’ ST capabilities is insufficient. Interviewees repeatedly stressed drivers internal
to policy organisations such as the role of systems leadership and a top-down approach
to implementing ST in policy-making. They suggest that buy-in and support from se-
nior leaders are essential to creating a safe environment for discussion and collaborations.
Some interviewees also asserted that they had seen more successful ST applications with
buy-in and support from senior leaders. Interviewees also recommended establishing
a single accountable and empowered body that takes ownership and leadership of ST
adoption, as current efforts to promote ST use have been ad hoc and at a department level,
potentially creating duplication and inefficient use of resources. However, as ST use is
context-dependent, it is important to maintain flexibility and encourage creativity within
each department in implementing ST.

Interviewees suggested various forms of education and training for capacity develop-
ment, ranging from formal programmes and courses to informal platforms for knowledge
exchange. Nevertheless, these modes of learning are still under the paradigm of knowledge
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transfer in which civil servants acquire knowledge from experts and their peers. There
have been few discussions on knowledge co-production in which policy-makers actively
learn through reflective thinking in the context of ST applications and co-create knowl-
edge with researchers and their peers. Such knowledge is more likely to be trusted and
useful for policy-makers [50,51]. This approach is promising within the government and
the Civil Service, but more time- and resource-consuming and challenging in terms of
processes [14,52]. It also calls for more knowledge on the cognitive processes of developing
ST capacity via co-production, education and training. In addition, capacity development
needs to be designed specifically for the fast-paced policy landscape, government structure
and operation.

Although a lack of impact evidence has led to difficulties in justifying the value propo-
sition of ST in policy-making, this challenge has not received sufficient attention. While
interviewees frequently mentioned how ST is valuable for generating new insights and
policy-makers’ knowledge acquisition, they rarely discussed how ST shifts policy-makers’
thinking, which could transform the principles by which they carry out their work and
thus offer a greater potential for policy impact. Experts and civil servants with a high
level of experience in supporting ST implementation also asserted that people tend to
be reluctant to embrace a new way of thinking, and thus shifting policy-makers” mental
models is extremely challenging. The conceptual impact of ST on policy-makers has not
been well discussed in the literature [14,32,53]. Additionally, a lack of evidence of policy
impact hampered efforts to clarify the values and relevance of ST to policy-making that
were emphasised by interviewees. Reporting the presence of ST practice was generally con-
sidered a success, without further work to assess the quality of practice and policy impact.
The literature has also shown gaps in systematically linking ST applications and policy
impact, as well as guidance and expertise, to conduct evaluations [14,32,33,45,49,54-59].
There is more work to be done in terms of understanding and demonstrating ST’s concep-
tual impact and policy utility, including investigating how policy-makers” mental models
shift, co-developing guidance for evaluating ST applications and impact evidence and
documenting real-world case studies as evidence.

4.2. Limitations

This study has a number of limitations that should be acknowledged. First, the
interviewees in our study were experts and civil servants who have used ST, supported
ST implementation or been interested in ST and, therefore, were more likely to appreciate
its values and support its adoption in policy-making. Although their responses provided
insights into reasons why a number of civil servants and policy-makers are still reluctant to
implement ST, we do not know to what extent these insights reflect the perspectives of those
who do not support ST. However, the breadth of different roles, academic backgrounds
and policy areas suggests a high level of interest in ST across the UK government and the
Civil Service. Future research could collect complementary evidence from diverse users,
e.g., by adopting other research methods such as ethnography and case study analysis. It
will also be useful to map the causal factors driving ST uptake and their interrelations in
more detail. Second, most civil servants participating in our research were experienced
officials with substantial policy responsibilities but were not part of the senior management
team, which indicates that the views of high-level policy-makers were underrepresented. It
would be very interesting in future research to elicit high-level policy-makers’ perspectives,
as their buy-in and support were suggested to be key to the success of ST implementation
in policy-making. The UK Government Office for Science has developed an ST leadership
guide [60], but Kiraly et al. [61] also suggested contradictions between political leadership
and ST. Future research can thus explore such tensions in the implementation of ST in
political decision-making. It could use ST to understand the feedback relationships between
senior policy-makers” and civil servants’ ST views and practice, and challenge conflicting
views and practice. Third, although the academic and other expert contributors had
diverse backgrounds, system dynamics expertise was somewhat more represented and the
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contributors do not represent the entirety of the ST field. The scope of participants and
the fact that they were bounded by the policy landscape in the UK limit the generalisation
of our findings. Future research could conduct cross-government as well as international
analyses to test the transferability of the findings. Fourth, many themes we explored in
this study have been addressed in related literature, such as the aforementioned political
science theories of the policy process [4-7], joined-up government [17-20] and behavioural
public administration [8-10]. An in-depth exploration of the linkages is beyond the scope
of this study. Such an exploration in the future could also shed light on how factors outside
policy organisations such as political, social, economic and environmental pressures affect
the adoption of ST.

4.3. Wider Contributions

This study provides several insights beyond what has been discussed in our systematic
review [30]. Firstly, existing studies that often describe finished work provide little insight
into the journey of ST adoption and users’ experience. In addition to the challenges around
the language and interpretation of ST that are frequently reported in the literature, some
interviewees reveal that the difficulty in interpreting ST outputs contributes to the shortfall
and discontinuity of using those outputs to inform policy. While several studies have
discussed the challenging political context as a barrier to ST implementation, there is a lack
of discussion around the impacts of the dynamic policy-making process and inherent
policy culture, on which this study sheds light. Our study also highlights civil servants’
experience of adopting ST in policy and the methodological and technical challenges they
have encountered. Those challenges include difficulty in determining system boundaries,
decreasing quality of engagement and collaboration over time, lack of trust between the
team and the facilitator of the process and fear of technical challenges. Additionally, some
civil servants believe that the operational priority and accountability and intrinsic structure
for promotion within the Civil Service do not support ST application.

Secondly, our study shows multiple efforts across departments within the UK govern-
ment and the Civil Service to promote ST uptake and build capacity for ST implementation,
ranging from knowledge and experience sharing and creating a safe space for ST practice
to developing ST leadership.

Finally, interviewees provided several recommendations for advancing ST implemen-
tation in policy, reflecting the reality within the UK government and the Civil Service better
than existing ST literature. Such realities are typically addressed outside the ST literature
in political science theories [4-7] and particularly the field of behavioural public admin-
istration [8-10,62]. Our study suggests a supported journey to adopt ST tools, top-down
support for promoting ST uptake, the need for clarifying ST’s relevance and values to
policy-making to gain buy-in and engagement, integrating ST into policy professional
frameworks, and the need for a single accountable, empowered government body leading
ST implementation.

5. Conclusions

Our research offers a unique contribution to understanding the opportunities and
challenges of implementing ST in policy-making through interviews with civil servants
across the UK government and the Civil Service and experts in the field. Our analysis
shows a high interest in ST among civil servants across different policy areas but several
challenges around the implementation of the approach in policy-making. Highlighted
areas include the development of a shared language of ST in policy, systems leadership and
engagement of high-level policy-makers, policy-specific capacity development of ST and
evaluation processes for gathering evidence of impacts. The scope of participants is both
a strength and a limitation to the generalisation of our conclusions.
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Appendix A

Interview questions for academics
Questions before interview

1. Would you be able to share any materials that give us insight into how you have
supported systems thinking in policy?

Questions at interview
Your systems thinking experience

2. Could you, please, describe your role and experience related to supporting the im-
plementation of systems thinking in policy? What was done and what was your role
in this?

Experienced challenges and drawbacks

3. Where have you experienced challenges and drawbacks in supporting the implemen-
tation of systems thinking?

4. How exactly did the reported challenges come about?

5. What would have avoided or eased them from the beginning?

Experienced successes

6.  Where have you experienced successes in implementing/supporting the implementa-
tion of systems thinking? I.e., what works?

7. How come it was successful?

8.  Is there anything else to say about what is needed to ensure success in the systems
thinking journey or with the application of specific methods and tools?

Toolkit content

9.  What is your reaction to the Government Office for Science’s systems thinking toolkit
documents?

10.  Are the documents what you would you require from such documents, or is some-
thing different or something else (e.g., additional/different tools, different presenta-
tion) needed?

11. Is there anything else users would need on the journey to using systems thinking?
What are the enablers and barriers for you to implementing this in practice?
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Interview questions for civil servants
Questions before interview

12.  Could you share your definition of systems thinking?
13.  Could you briefly describe your role, grade, department and profession?

Questions at interview
ST definition and experience

14.  What is systems thinking for you? How would you define it?
15. Do you have any experience related to implementing/supporting the implementation
of systems thinking in policy? What was done and what was your role in this?

Experienced challenges and drawbacks

16.  Where have you experienced challenges and drawbacks in the implementation of
systems thinking?

17.  How exactly did the reported challenges come about?

18.  What would have avoided or eased them from the beginning?

Experienced successes

19.  Where have you experienced successes in implementing/supporting the implementa-
tion of systems thinking? L.e., what works?

20. How come it was successful?

21. Is there anything else to say about what is needed to ensure success in the systems
thinking journey or with the application of specific methods and tools?

Hopes for the toolkit

22.  What benefits do you see in using systems thinking and what reasons do you have
for taking it up?

Toolkit content

23. What is your reaction to the systems thinking toolkit documents?

24.  Are the documents what you would you require from such documents, or is some-
thing different or something else needed (e.g., additional/different tools, different
presentation)?

25. Isthere anything else you/users would need on the journey to using systems thinking?
What are the enablers and barriers for you to implementing this in practice?
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