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Background: The Policy Evaluation Network (PEN) is a multidisciplinary Pan-European research consortium focus-
sing on policies affecting dietary intake, physical activity and sedentary behaviour. At the start, the PEN consor-
tium expressed the need for an overarching, system-based framework covering the complexities between the
different domains of the policy process (design, implementation and outcomes) in order to execute all research
activities in a coherent way. This article describes the PEN framework itself and its development process. Methods:
A staged approach to the development of a system-based framework was executed between February 2019 and
February 2022. We started with a point-of-departure framework, made use of existing models, collected PEN
outputs at different project stages (through online meetings, e-mail exchanges and workshops with PEN research-
ers) and drew updated versions of the framework, which resulted in the system-based PEN framework. Results:
The system-based PEN framework depicts the policy process as a complex system, visualizing the dynamic inter-
relations between and within policy domains (i.e. policy design, policy implementation and policy outcomes), the
ways they interact with the context, and how to assure a focus on equity in each domain. Conclusions: The system-
based PEN framework may guide researchers and professionals involved in the evaluation of health- or
sustainability-related policies to consider their evaluation in a comprehensive picture, including domain interac-
tions, contextual influences and equity considerations, as these can have important implications for the scope of
their research. The stage-based process as applied for the development of the PEN framework can serve as a
template for other research projects wishing to develop their own framework.
. . . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . .

Introduction

U
nhealthy dietary intakes, lack of physical activity (PA) and ex-
tensive sedentary behaviour are important risk factors for major,

non-communicable diseases, and often more prevalent in vulnerable
populations (e.g. people in low socioeconomic position), which leads
to considerable health inequalities.1 Evidence is needed on which
specific policies aiming to promote PA and healthy diets work
best, for whom, in which contexts, what the underlying mechanisms
are, and which policies will contribute to a reduction in health
inequalities. To generate this evidence, rigorous scientific evaluations
of the implementation and impact of policies are needed, but com-
prehensive studies across Europe are rare. In response to this gap, 28
research institutes from seven European countries and New Zealand
combined their expertise and established the Policy Evaluation
Network (PEN). PEN pursued a multidisciplinary research pro-
gramme, organized in seven work packages, aiming to advance tools
to benchmark, implement and evaluate policies directly or indirectly
affecting dietary intake, PA and sedentary behaviour in Europe, as
well as to understand how policies increase or decrease health
inequalities.2

Policy includes a set of interrelated decisions concerning the se-
lection of goals and a set of actions, i.e. the means of achieving them
within a certain context.3,4 Decisions, actions and contextual char-
acteristics interact, which may shift their focus over time within a
dynamic policy process. Three broad domains as part of the policy
process are: policy design, policy implementation and policy out-
comes.5 While policy implementation and policy outcomes are at
the core of PEN, PEN also aims to improve the understanding of
the complex interrelations and feedback loops between policy design,
implementation and outcomes, for instance how outcomes can in-
form future policy design. Further, PEN aims to better understand
why specific policies work in some contexts and not in others—given
that contexts may differ widely between countries involved in PEN.
Further, PEN asks how and why policy effects differ between differ-
ent population groups (e.g. lower and higher socioeconomic groups).
To achieve these aims and carry out all research activities of the
seven work packages in a coherent way, an overarching framework
was needed.

A myriad of frameworks and theories, each with its own lens on
the policy process, could be of potential relevance to PEN. Recent
overviews of generic policy theories and frameworks discuss the
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usefulness of the Multiple Streams Framework, the Punctuated
Equilibrium Theory, the Narrative Policy Framework, the
Advocacy Coalition Framework, the Policy Feedback Theory, the
Diffusion of Innovation Theory and the Institutional Analyses and
Development Framework.6–8 Additionally, there are frameworks that
are concerned with specific policies, e.g. the System Framework on
PA.9 Another group of frameworks seek to aid with selecting or
developing health policy options and provide relevant criteria, such
as human rights, sociocultural acceptability and societal implications
in the WHO-INTEGRATE framework.10 However, none of these
existing approaches included what was needed for PEN: a framework
covering the complexities between the different domains of the pol-
icy process (design, implementation and outcomes), with a focus on
context and equity.

In this article, we describe our stage-based approach towards the
framework development process and the resulting system-based PEN
framework. Our motivations for doing so are twofold. First, the
system-based PEN framework can help future studies specifically
focussing on either content, implementation or impact evaluation
to zoom out and consider the full policy process, as interactions
between domains as well as contextual influences and equity consid-
erations will have important implications for the scope of their own
research. Second, the development process may in itself serve as a
template for other complex research projects aiming to develop their
own framework and integrate new project insights throughout the
project.

Methods: development of the PEN
framework
A ‘core team’ of PEN researchers (i.e. the authors of this article) led
the development of the framework. A larger ‘Theory Group’, con-
sisting of PEN researchers representing all work packages, provided
feedback and input during the various stages of the framework’s
development (names and expertise listed in the Supplementary file).

Step 1: Choosing a point-of-departure framework and
development approach
During the research proposal preparation, the Centres for Disease
Control and Prevention (CDC) Framework for Policy Evaluation had
been chosen as conceptual framework (see figure 1).5 The CDC
framework was considered useful as it was developed specifically
for health policy purposes and depicts the full policy process.5

However, the CDC framework assumes a linear sequence of actions
with one-way effects (e.g. from policy design to implementation to
outcomes), which did not match with PEN’s focus on interactions
and feedback loops. We decided that, taking the CDC framework as a
‘point-of-departure’, we would develop a PEN framework following
existing procedures for logic model development.11,12

A logic model is described as ‘. . .—a graphic description of a
system—. . . designed to identify important elements and relation-
ships within that system’.13 Basic logic models in programme evalu-
ation systematically present the relationships between available
resources or inputs; planned activities; outputs and desired outcomes
and impact.11 System-based logic models (similar to ‘program theo-
ries’ or ‘causal logical models’) explicitly recognize the complex

interplay (or links) between as well as within the distinct domains
included in the model, with the many links often being multi-
directional in nature.9,11 The associations between the domains of
the system may result in changes reverberating throughout the sys-
tem. System-based logic models can be developed in three distinct
ways.12 ‘A priori models’ are chosen during the research planning
phase and remain unchanged throughout the research process.
‘Iterative models’ evolve throughout the research process, often in
a relatively uncontrolled manner. ‘Staged models’ start off with an
initial model and pre-specify time points in the research process at
which a new version of the logic model can be specified, thereby
allowing controlled incorporation of knowledge emerging during the
research process. A staged approach12 to the development of the
system-based PEN framework was chosen to allow new project out-
puts to be included in the framework at pre-specified time points.
The staged approach to the development of the PEN framework is
presented in table 1.

Step 2: Developing the initial system-based PEN
framework
The initial PEN framework (see Supplementary file) was finalized in
November 2019. The domains, constructs, context characteristics
and associations included in the initial framework were derived
from the CDC framework,5 the system-based logic model template11

and the Context and Implementation of Complex Interventions
(CICI) framework.3 In addition, public policy approaches were
used to define overarching concepts within the system approach
focussing on actor constellations (principal-agent), power/interests/
political agenda, role of jurisdiction, level of analyses, administrative
capacity and resources.14 The initial PEN framework was developed
by the core team and drafts were shaped by feedback from the
Theory Group based on the current status of their work packages
and their general expertise.

Step 3: Collecting input for revision of the initial
framework
During the second half of 2021, the core group had online meetings
and e-mail exchanges with Theory Group members as well as other
PEN researchers to collect input for revision of the initial framework.
Researchers commented that the linear arrangement of the boxes
representing policy design, policy implementation and policy out-
comes did not match the systems perspective. Therefore, the three
boxes were rearranged into a circle, more clearly depicting how the
domains feed into each other. Further, the figure was found to be too
crowded with arrows depicting interactions, but lacked a recognition
of the important role of co-occurring policies. Therefore, we reduced
the number of arrows to the most essential ones, and mentioned
interactions with other co-occurring policies in the three main boxes.
Most other feedback concerned information to be added to a textual
description of the figure rather than changes to the figure itself (see
Supplementary file). The interim system-based PEN framework, i.e. a
revised version of the initial framework, is also available in the
Supplementary file.

Figure 1 CDC framework used by PEN as a point-of-departure framework (reprinted with permission from Centers for Disease Control and
Prevention, 2013)5
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Step 4: Collecting feedback for revision of the interim
framework
In January 2022, a workshop was held to discuss the interim frame-
work with Theory Group members. A rich variety of feedback was
collected regarding the figure itself (e.g. the content of the three
boxes), and the textual description accompanying the figure (e.g. a
description of the figure itself, as well as examples of PEN results to
illustrate this) (see Supplementary file).

Results: the final system-based PEN
framework
The final system-based PEN framework (figure 2) includes three
main boxes representing the domains of policy design, policy imple-
mentation and policy outcomes. Bidirectional arrows indicate that
complex associations are assumed between the three domains, as well
as between each of the domains and the context they are embedded
within. Associations may include first-order mechanisms, with the
use of policy instruments (implementation) leading to behaviour
change of individuals, groups or structures (outcomes), and
second-order mechanisms (feedback processes), with policy out-
comes affecting further instrument choices or execution strategies.14

How equity should be taken into account in each of the three
domains is described in the respective boxes in figure 2. Equity refers
to the absence of avoidable, unfair or remediable differences among
groups of people, whether those groups are defined socially, econom-
ically, demographically or geographically or by other means of strati-
fication.15 Below, we give a textual description of how the system-
based PEN framework as visualized in figure 2 should be ‘read’,
illustrated by results of the PEN project.

Policy design
The domain of policy design comprises the ‘problem definition’ and
the ‘policy content’. The policy content depends on how the problem
is exactly defined and framed, which in turn depends on the stake-
holders involved in the discussion (e.g. representatives of the target
population, lobbyists and policymakers) and the overall context. The
initiation of policy design is often driven by a specific event, a ‘win-
dow of opportunity’, or a tipping point that gives rise to the policy’s
inception. Whether policymakers are willing to support a given pol-
icy depends on their subjective beliefs about the effectiveness, poten-
tial side effects, appropriateness and likely public acceptability of that
policy.16

Policy content and re-design should preferably be evidence-based,
i.e. based on the results of studies evaluating the implementation and
impact of earlier versions of the policy. However, successful know-
ledge translation and evidence use requires long-term engagement,
relationship building, and effective communication between
researchers, policymakers and other stakeholders, illustrating how
interactions between the involved stakeholders at micro, meso and
macro levels affect policy design. Policy content for policies to pro-
mote healthy dietary intakes and PA can be found in the Food-Epi

Framework17 and the PA-Epi framework,18 which include best-
practice examples of policies.

Already during policy design, potential (unwanted) side effects of
policies (as addressed in the policy outcomes domain) need to be
considered, as this allows to re-shape the policy or develop addition-
al, counteracting policies. Likewise, interactions with other, existing
policies should be kept in mind. Furthermore, with a view to a later
policy outcome evaluation, it is essential to identify critical health
and health behaviours as well as non-health outcomes (including
potential determinants of health and health-behaviours at the policy,
environmental and organizational level); for some of these outcomes,
indicators may already be available in European health surveillance
systems.19

Regarding equity, it is important to realize that policies targeting
structural conditions are more likely to reduce health inequities than
those calling upon individual agency.20 Preferably, a selection of mu-
tually reinforcing actions should be considered during policy design,
i.e. actions that simultaneously affect several mechanisms and deter-
minants leading to less favourable health and health-behaviours
among vulnerable population groups, including the wider determi-
nants of health inequities.21

Policy implementation
In the domain of policy implementation, we distinguish between
‘policy processes’, ‘policy actions’ and the ‘setting’ in which the policy
is implemented (figure 2).11 ‘Policy processes’ include ‘structural
aspects’ (e.g. interactions between involved stakeholders and across
sectors), ‘policy instrument selection’ (i.e. communication instru-
ments, such as mass media campaigns, economic instruments,
such as taxation, and regulation instruments),22 and ‘costs and
resources’ (i.e. financial costs, but also knowledge about instruments
and the best execution strategies). ‘Policy actions’ concern the ‘exe-
cution strategy’ and ‘delivery’. The ‘setting’ is the specific physical
location in which the actions are put into practice.

Any of the specific characteristics mentioned as part of policy
processes, policy actions or setting can act as barriers or facilitators
for the policy implementation and should be evaluated.23 PEN find-
ings regarding implementation processes identified the following im-
plementation barriers and facilitators as most important: cost,
networking with other organizations/communities, external policies,
structural characteristics of the setting, implementation climate,
readiness for implementation and knowledge/beliefs of involved
individuals.24 We also found that knowledge on how certain policies
are actually implemented, for instance the implementation of a sugar
tax, is limited.

Further, many policy implementation frameworks (including
CICI,3 DPAS—schools25 and DPAS—general26) suggest bidirectional
associations between implementation process variables and the im-
plementation content. For example, if stakeholders who implement
the policy evaluate the implementation process as not fitting with the
needs of the target population, or observe that the policy of interest
(being implemented) is not compatible with other policies (already
implemented), they may propose an adjustments of policy content or

Table 1 Stages of the development of the system-based PEN framework

Stage of framework Research insights included Delivered

The linear CDC-based point-of-departure frame-
work (figure 1)

PEN proposal February 2019 (start of the PEN project)

The initial system-based PEN framework
(Supplementary file)

Literature review of existing frameworks; work-
shop of the Theory Group during the PEN
kick-off meeting

November 2019 (9 months into the project)

The interim system-based PEN framework
(Supplementary file)

Finding from PEN project collected among PEN
researchers in summer and autumn 2021

November 2021 (33 months into the project)

The final system-based PEN framework (figure 2) Workshop of the Theory Group in January 2022 February 2022 (end of the PEN project)
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targets. To be pro-equity, implementation actions should be designed
in such a way (e.g. bottom up, in co-creation with target groups) that
they match with preferences, capabilities and opportunities of
(different) target groups.

Policy outcomes
The policy outcome domain comprises ‘intermediate outcomes’,
‘health outcomes’, ‘non-health outcomes’ and ‘unintended or harm-
ful consequences’, defined according to a ‘conceptual systems model’
and assessed through ‘monitoring and evaluation systems’. To
understand which data are needed for impact evaluation, and to
foresee potential unintended consequences, it is important to develop
a conceptual systems model early on in the policy process to pre-
specify how a policy is supposed to impact on which outcomes and
within which time frames (short, medium and long term), including
feedback loops and interactions. Evaluation of policy outcomes is not
a one-time endeavour; instead, continuous surveillance and monitor-
ing is necessary and findings should lead to an adaptation of the
policy (policy re-design) or the implementation strategy.

Diverse types of evidence and study designs should be considered
for evaluating policy impact (i.e. holistic sense-making, using evi-
dence from different study designs and drawing on theoretical
insights as well as empirical evidence). This is important to prevent
a bias in the evidence base, as it is easier to conduct traditionally
‘gold-standard’ evaluations of certain types of policies (e.g. food
pricing) than others (e.g. food promotion).27 For the evaluation of
policy outcomes in different contexts (e.g. different cities and differ-
ent European countries), the harmonized collection of comparable
data on multiple outcomes is required.28 Finally, the types of data
needed to evaluate the policy effects should be thought through, for
instance data collection among individuals (e.g. often at high cost,
requiring active participation, such as when asking participants to
report their exercise levels) vs. data collection on a population level
(e.g. often at lower cost, requiring no active participation, such as
when observing the usage of public areas for exercise).

A focus on equity during impact evaluations means that potential
differential effects of policies for different population groups (e.g.
groups of higher or lower socioeconomic status, or those with dif-
ferent ethnic backgrounds) are investigated, as well as their under-
lying mechanisms. It is important to evaluate how potential adverse
consequences of a policy could unequally impact some population
groups, and results should be acted upon in case the policy leads to a
widening of inequalities, e.g. by policy re-design, additional policies
or a different implementation strategy.

Interactions between policy domains and with the
context
Interactions between policy domains, i.e. how one domain affects the
other two, should be considered at any stage of the policy process.
Examples of interactions include: when impact evaluations (policy
outcome domain) show that the public acceptability of selected pol-
icy actions is low, this may imply that adaptations to the execution
strategy (e.g. enforcement strategies) or delivery mechanisms or
agents are needed (policy implementation domain). Or: when scien-
tific evidence generated by impact evaluations point to a high impact
of certain policies (policy outcome domain), this is important infor-
mation for future policies (policy design domain), in order to make
policies more evidence-based. PEN studies showed that the GRADE
Evidence to Decision framework was helpful to make the process of
developing recommendations for future policy design based on sci-
entific evidence more systematic, transparent and comprehensible.29

Policy domains not only interact with each other, but also with the
context. Context reflects ‘a set of characteristics and circumstances
that shapes, interacts and modifies policy design, implementation
and outcomes’.3 The CICI framework3 was applied to specify seven
important contexts: geographical, epidemiological, sociocultural,

socioeconomic, ethical, legal and political characteristics. The context
also includes other existing policies that may affect the design, im-
plementation and outcomes of the policy of interest (examples of
interactions with other policies are mentioned in figure 2). A PEN
review concluded that the political context, sociocultural context and
socioeconomic context (resources) are particularly important for the
implementation domain.30 PEN studies on the implementation of
the European School Fruit and Vegetable schemes in European
countries pointed towards similar characteristics: economic resources
and governance structure (both the legal and political aspects) at the
macro (national) level and the sociocultural context at the meso
(school) level.31 Studies in which the Food-Epi framework was
applied to assess and benchmark the level of implementation of
food environmental policies in different European countries32 and
Europe33 came across an illustrative example of the role of the legal
context: what was legally possible in different countries in terms of,
for instance, food reformulation depended on European as well as
national jurisdiction.

PEN studies on the implementation of Sustainability Urban
Mobility Plans (SUMPs) showed a clear example of the importance
of the historical/political context: the extent to which local govern-
ments in different European cities had a historical tradition in apply-
ing principles of sustainability or ‘Health in All Policies’ in their
policies appeared to impact SUMP development and implementa-
tion.34 Other examples of important political contextual influences,
for instance when it comes to implementing a sugar tax, included:
the policy cycle in a certain country, political systems and capacity,
confidence in political institutions and lobby forces.35 The import-
ance of the political context aligns with frameworks like the Multiple
Streams Model,36 that especially stress the importance of the political
context (‘policy action and climate’), and how that interacts with
problem identification and policy design (‘making policy choices’),
in creating ‘windows of opportunity’ for policy changes and
implementation.

Involvement of stakeholders
Stakeholders include the target population, implementers, policy-
makers, lobbying groups and all others that have an opinion on,
are somehow involved in, or affected by the policy. Different stake-
holders have different views and interests, e.g. on the importance of a
policy, and whether/how it should be implemented and evaluated.
The different stakeholders involved and their interactions will affect
policy design, implementation and outcomes. A special emphasis
should be placed on interprofessional and intersectoral collaboration
and participatory approaches. The involvement of the target popu-
lation in each domain is crucial.

Discussion
The system-based PEN framework provides an overview of the com-
plex processes of policy design, implementation and outcomes, how
each of these feed into each other and interact with the context, and
how a focus on equity can be assured in each domain. The frame-
work builds on a broad range of underlying theories and concepts as
well as the specific insights of the PEN project and has been devel-
oped through a staged approach, guided by a system-based logic
model template.11 Equipped with this overview, researchers and
practitioners have a flexible map of key concepts for examining a
given policy. For a multidisciplinary project like PEN, having a
framework that captures the full policy process while acknowledging
complexity and a systems perspective was of utmost importance.

Besides its value for the current project, the PEN framework as
well as the described development process may also be of value be-
yond PEN. The system-based PEN framework can help future stud-
ies that focus on either content, implementation or impact evaluation
to zoom out and consider cross-domain interactions, contextual
influences and equity considerations, since these will have important
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implications for the scope of their research. Further, the framework
development process, involving all work package leaders and other
key PEN researchers, helped to make a large project like ours more
coherent. The described stage-based development process could
serve as a template for other large research projects wishing to de-
velop their own framework, allowing for the integration of new pro-
ject insights throughout the project. Also, although the system-based
PEN framework was developed to guide the evaluations of diet- or
PA-related policies, the framework is flexible and lends itself to new
applications, e.g. to other health-promoting policies or sustainability-
related policies. To increase the likelihood of future use, the frame-
work will be actively promoted among researchers as well as policy-
makers, e.g. via symposia, websites, social media and targeted
distribution within the professional networks of PEN researchers.

Researchers focussing on one specific domain (e.g. implementa-
tion), can use the PEN framework in combination with more specific
frameworks. For instance, within PEN, other frameworks applied
included the Food-EPI framework,17 the DEDIPAC Surveillance
and Monitoring framework,28 the GRADE Evidence to Decision
framework,29 the Consolidated Framework for Implementation
Research framework,23 frameworks for understanding health inequi-
ties (like the WHO Health Equity Policy Tool)15 as well as frame-
works taking a systems perspective (like the Action Scales model).37

A PEN review38 identified three policy implementation frameworks
as particularly comprehensive and useful (i.e. the CICI framework,3

the DPAS-general framework26 and the DPAS-school framework25),
as these addressed determinants, processes and outcomes of imple-
mentation; included system-, community- and individual-level char-
acteristics; provided information on interlinkages between
implementation variables; and included at least some equity factors.

Over the last two decades, research in the fields of dietary intake
and PA often had a focus on understanding how ‘environmental’
determinants (such as accessibility and affordability of healthy foods,
or availability of infrastructure for active transport) impact on these
behaviours, in order to inform policy design. However, as a result of
the growing recognition of systems thinking, researchers have started
to apply a broader perspective on how behaviours, and policies seek-
ing to affect these, interact within food ‘systems’ and transport ‘sys-
tems’.9,39 Systems thinking helps to examine the factors determining
a problem, the relations between these factors and changes over time;
it views actions as integrated and interacting across political, social,
cultural and economic domains.9 This broadened perspective is im-
portant for health policy evaluation and lends itself to bringing in the
views of other sectors and of sustainability-related outcomes (fair
payment, effects of water and energy use for food production on
climate). We hope the system-based PEN framework will be of use
to future studies aiming to evaluate policy design, implementation
and outcomes from such a broad societal perspective.

Supplementary data
Supplementary data are available at EURPUB online.
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