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Abstract
Background: Systems approaches are currently being advocated and implemented to address complex
challenges in Public Health. These approaches work by bringing multi-sectoral stakeholders together to
develop a collective understanding of the system, and then to identify places where they can leverage
change across the system. Systems approaches are unpredictable, where cause-and-effect cannot
always be disentangled, and unintended consequences – positive and negative – frequently arise.
Evaluating such approaches is di�cult and new methods are warranted. Methods: Ripple Effects
Mapping (REM) is a qualitative method which can capture the wider impacts, and adaptive nature, of a
systems approach. Using a case study example from the evaluation of a physical activity systems
approach in Gloucestershire, we: a) introduce the adapted REM method; b) describe how REM was
applied in the example; c) explain how REM outputs were analysed; d) provide examples of how REM
outputs were used; and e) describe the strengths, limitations, and future uses of REM based on our
re�ections. Results: Ripple Effects Mapping is a participatory method that requires the active input of
programme stakeholders in data gathering workshops. It produces visual outputs (i.e., maps) of the
programmes activities and impacts, which are mapped along a timeline to understand the temporal
dimension of systems change efforts. The REM outputs from our example were created over several
iterations, with data collected every 3-4 months, to build a picture of activities and impacts that have
continued or ceased. Workshops took place both in person and online. An inductive content analysis was
undertaken to describe and quantify the patterns within the REM outputs. Detailed guidance related to the
preparation, delivery, and analysis of REM are included in this paper. Conclusion: REM may help to
advance our understanding and evaluation of complex systems approaches, especially within the �eld of
Public Health. We therefore invite other researchers, practitioners and policymakers to use REM and to
continuously evolve the method to enhance its application and practical utility.

1. Background
The term “complexity” is increasingly used within the �eld of Public Health. Complexity can describe a
problem, an intervention, and / or the context in which an intervention is placed (1, 2). There is also a
growth in the advocacy for, and adoption of, systems approaches to public health challenges such as
obesity, physical inactivity, and air quality (2-7). Systems approaches require the input and expertise from
stakeholders working across various sectors and the community, to develop a shared understanding
about the complexity of a problem, and in turn, disrupt the system to change how it functions (8, 9).
These approaches often work in unpredictable ways, where cause-and-effect cannot always be
disentangled, and where unintended consequences – positive and negative – frequently arise (7, 10).
They are somewhat impossible for stakeholders to control, and instead, proponents are encouraged to be
agile, working with the system and adapting their approach accordingly – what Donella Meadows refers
to as “dancing with systems” (11). However, whilst the implementation of systems approaches has
gained traction, the methods and mechanisms to study them are limited (4, 5, 7, 12-16). 
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Evidencing this is the recently published work by the School for Public Health Research (SPHR) (12, 13).
Egan and colleagues (4, 12, 13) summarised the methods that have been applied previously that take a
systems perspective, identifying six: 1) applying systems thinking to qualitative inquiry; 2) systems
mapping to understand the factors which may in�uence an outcome and / or an intervention; 3) network
analysis to determine the relationships between people involved in the system; 4) systems dynamics
modelling to examine how the system may respond over time to the hypothetical introduction of a
intervention; 5) agent based modelling which simulate the response of a group of agents to the
introduction of an intervention; and 6) uncategorised ‘systems friendly’ approaches. Similarly, the UK
Medical Research Council (MRC) have provided guidance on how to evaluate complex interventions (1,
17-20), and how to evaluate complex interventions within complex social systems (1, 17). The methods
proposed in these MRC documents are largely akin to those of the SPHR guidance. On the whole, these
methods focus on either the relationships between stakeholders in a system, or the prospective modelling
of how the system works or may respond to a hypothetical intervention. Whilst these guidelines offer a
useful starting point for planning how to evaluate an intervention using a systems perspective, both
documents (SPHR and MRC) call for new and innovative evaluation approaches (1, 4, 12, 13, 17). 

Ripple Effects Mapping (REM) is a method that can be used to better understand the dynamic nature and
wider impacts of an intervention (21). Unlike traditional evaluation designs that orientate themselves
around studying attribution (e.g., Randomised Controlled Trials), REM is concerned with the study of
contribution: how may an intervention, action or policy contribute towards changing an outcome or a
system? It takes the form of a participatory qualitative impact evaluation, involving stakeholders who are
engaged in, or are affected by, the intervention (e.g., delivery staff, commissioners, intervention designers
etc…). Stakeholders take part in a series of workshops to visualise the impacts of the intervention, and
how these impacts may go beyond those which the intervention was designed to achieve (21). For
example, Figure 1 demonstrates that a simple intervention such as cycling pro�ciency training may lead
to impacts that go beyond increasing an individual’s con�dence in their ability to cycle. These wider
outcomes can demonstrate the additional value of an intervention. It can also highlight how an
intervention may adapt in response to the system that it is situated within, which often leads to
unintended consequences, both positive and negative. 

Ripple Effects Mapping has been used previously in North America to evaluate community-based
interventions (21), some of which focus on the prevention of childhood obesity (22-24). In their book, “A
Field Guide to Ripple Effects Mapping”, Chazdon et al. (21) explain its underlying principles and present
several approaches to applying REM (Table 1). They state that REM is underpinned by four key principles,
�rst, that it draws upon the concept of appreciative inquiry (25), second, that it takes a participatory
approach, third, that it uses interactive group interviewing and re�ection, and fourth, that it uses mind
mapping to visualise the impacts. Given the increasing focus being placed on complex adaptive systems
and systems approaches, in this paper we explain how REM has been adapted to help evaluate a whole
systems approach to physical activity in Gloucestershire (a large county in South-West England). Based
on our experience of using the method, we believe that REM will be useful in helping researchers and
practitioners to explore the non-linear, unpredictable and dynamic aspects of systems-based approaches,
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whilst accounting for the emergent and adaptive nature of the complex system in which they are
positioned. 

Table 1: Underpinning principles and variations to REM

Underpinning principles

1.
Appreciative
inquiry

Appreciative inquiry is an approach to creating generative knowledge, whereby
stakeholders come together to re�ect upon an issue or intervention, and to collectively
think through what the future could look like – helping to establish energy and
momentum amongst a group. Four phases of appreciative inquiry are often referred
to: discovering, dreaming, designing, and delivery/destiny. REM predominantly
focuses on the discovery phase. 

2.
Participatory
approach

Stakeholders are seen as a core, active part of the evaluation rather than a unit of
inquiry or recipient of an evaluation report. 

3. Group
interviewing
and
re�ection

Data is gathered via participatory and interactive methods. This often includes
stakeholders working together to create a shared understanding of what happened
within an intervention. This takes the form of peer semi-structured interviews or focus
groups. Re�ecting on these conversations can also stimulate new ways of working
between stakeholders involved in the REM. 

4. Mind
mapping

The resultant discussion between stakeholders is captured through diagrammatic
processes, akin to that of a mind map, whereby the relationships between concepts
are captured and organised in a hierarchical manner. 

Variations in REM

1. Web-
mapping

Use a predetermined framework or theory to map short-, medium- and long-term
impacts against. Recommends the use of the Community Capitals Framework. 

2. In-depth
rippling

The group focus on their perceived most important and impactful chains of events. A
framework is not used to guide the group discussion but may be used to facilitate the
analysis of the output. 

3. Theming
and rippling

The group collect impacts from all participants initially, and then generate themes
from these impacts within the workshop. The wider impacts, or ripples, are then
examined after themes are generated.

Adapted from Chazdon et al. (21)

This paper uses a case study example from an evaluation of a physical-activity orientated systems
approach in Gloucestershire, to: a) introduce the adapted REM method; b) describe how REM was applied
in the case study; c) explain how REM outputs were analysed; d) provide examples for how the REM
outputs can be used; and e) describe the strengths, limitations, and future uses of REM based upon our
re�ections. Whilst we draw on a systems-based approach to physical activity in this paper, the method is
transferable to other topics and �elds that are entangled in complex adaptive systems. 

2. Methods
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2.1 Case study: We Can Move 

We draw on the evaluation of We Can Move (WCM) in Gloucestershire, England (26) to provide an
example for how REM has been applied. We Can Move brought together multiple organisations and
sectors from across the county (e.g., local government authorities, NHS trusts, clinical commissioning
groups, voluntary and community sector organisations, communities, and the public) to increase the
opportunities for the local population to increase physical activity. It achieved this by adopting a whole
systems approach. A core aim of WCM was to in�uence key organisations and system leaders to re-
design how the system works and to mobilise assets across Gloucestershire, which in turn was expected
to enable physical activity to occur. The programme was co-ordinated and facilitated by Active
Gloucestershire (27). The National Institute for Health Research Applied Research Collaboration West
(NIHR ARC West) was commissioned to evaluate WCM between April 2019 and April 2021. Ethical
approval for this evaluation was granted by the Faculty of Health Sciences, University of Bristol (Ref.
91145).

2.2 Ripple Effects Mapping and the wider evaluation

The lead researcher (JN) was embedded within Active Gloucestershire for one day per week, which
enabled them to develop a thorough understanding of WCM and its intended aims (28). It was through
this immersive process and conversations with the programme team that REM was identi�ed as a
potentially useful and feasible method. REM was initially piloted in one speci�c project, before being
applied to the wider WCM programme in December 2019. It is important to note that REM was one
method situated within the larger evaluation of WCM.

2.3 Ripple Effects Mapping 

2.3.1 Preparation

Ripple Effects Mapping is a participatory method and data are collected through stakeholder workshops.
The list below provides an overview of the preparatory work that was required. Further details are
available in Online Supplement I.  

Planning the content of the REM workshop 

Deciding on a preferred format (face-to-face, online, or blended)

Planning the logistical aspects of the workshop 

Planning for additional data collection 

On the day preparation activities 

2.3.2 Stakeholder recruitment

Chazdon et al. (21) recommend that direct (e.g., implementation staff and participant) and indirect (i.e.,
those in�uenced as a by-product of the intervention) stakeholders are recruited. However, given that the
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core implementation team involved almost 20 people, a pragmatic decision was taken to deliver the initial
workshop solely for this group. The group included employees of Active Gloucestershire (the organisation
facilitating WCM) and key collaborators (e.g., local government authority and clinical commissioning
groups). Further workshops were run separately for speci�c projects and wider stakeholders were invited
to attend these. 

2.3.3 The initial Ripple Effects Mapping workshop

This section is presented in two parts to describe what happened a) during the initial REM workshop and
b) following the workshop. 

During the initial workshop

The initial workshop was delivered over 2.5 hours. The majority of time was allocated to mapping the
WCM impacts. Two researchers were present, one facilitated the workshop and the other made
observational notes. See Online Supplement I for further information. 

Presentation (20 minutes): The background to REM, the rationale for its use, and an example of an REM
output were presented to the group. 

Outline the REM process (10 minutes): The facilitator presented an overview of the process for the REM
workshop. 

REM activity (Two hours): Participants divided into smaller, self-selected groups. Groups typically
included three to �ve people, all of whom were familiar with the particular project / area of work being
discussed. All participants worked on more than one project. There was su�cient time within the two-
hour activity for each sub-group to work on two to three REM outputs, with each output corresponding to
the respective project / area of work. The facilitator guided the group through the two-hour activity. 

The �rst 10-15 minutes was allotted to the team-based discussions, underpinned by several of the
appreciative inquiry principles as suggested by Chazdon et al. (21). The purpose of these discussions
was to discover what participants consider to be successful within WCM, or their best experiences, as part
of WCM. They were encouraged to think about the relationships between stakeholders in the system, as
well as their own projects and areas of work. They were then asked to think about what made these
achievements or impacts possible, and whether these achievements came about in an expected or
unexpected manner. Group members had these conversations in pairs. This activity was a gentle
introduction to thinking about the ripple effects of their work, and the people and organisations that they
may have had an impact upon. Data were not formally recorded at this point. 

Each sub-group was provided with a large sheet of paper with a timeline drawn on it for the second stage
of the workshop (mapping the impacts, 90 minutes approx.). The timeline is a notable addition to the
approach of Chazdon et al. (21) as it allows the evaluation to understand the length of time required for
certain impacts to arise (Online Supplement II). Here, timelines spanned from April 2018 (when WCM
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began) to December 2019 (when the �rst workshop was delivered). They were asked to re�ect upon their
work throughout that time, and to note key activities or actions accordingly against the timeline. They
were then asked to think about the impacts that occurred following on from these activities or actions.
Arrows were drawn between activities and impact(s) to illustrate the “ripple effect.” One participant acted
as a scribe to visualise the REM output. 

The third stage (re�ecting on the impacts), which was delivered concurrently to stage two, involved
participants further re�ecting on their activities and impacts. As such, they were asked to consider the
following: 1) who has been impacted upon (e.g., community members, organisations, system leaders); 2)
how many people have been impacted; 3) whether there has been any �nancial implications associated
(e.g., further funding generated); 4) if the impacts were intended or unintended; 5) what else may have
contributed to these impacts; 6) whether their work links with wider WCM work or that of other
organisations; and 7) if there are any recurring trends being observed across their REM output. Further
detail was then added to the REM output. Throughout the workshop, each sub-group had time to work on
two or three REM outputs. The facilitator moved between the groups to provide further assistance where
required and to ask probing questions surrounding the REM output. Figure 2 provides an example REM
output. 

The fourth stage (most and least signi�cant changes, 10 minutes approx.) involved participants
identifying their most and least signi�cant changes in the REM outputs. It was important to re�ect on the
least signi�cant changes because these may denote actions and activities which required a lot of time
and resource, but subsequently lead to little meaningful impact. When time permitted, participants were
able to re�ect upon why these activities lead to negligible impacts through discussion. 

The last stage of the workshop (group feedback and learning, 10 minutes approx.) was for the group to
re�ect upon REM as a process. The group were asked questions such as: a) what have you learnt about
your work from the REM outputs? b) who else could be involved in these REM workshops in the future?
and c) having re�ected upon your work and its associated impact, do you believe you are focusing on the
right things? 

Following the initial workshop

The WCM core team created 12 REM outputs which covered various elements of the WCM programme.
Immediately after the workshop, the researcher took a picture of all outputs to create a digital record.
Each REM output was then systematically inputted into an online software package, Vensim (Figure 3).
The researcher contacted the WCM team if hand-written text was not legible to avoid misinterpretation.
Outputs required between 30-60 minutes each to input into the Vensim software. 

2.3.4 Follow up Ripple Effects Mapping workshops

Chazdon et al. (21) suggests that REM is used to evaluate an intervention or project once its
implementation is complete – with several published examples available (22-24). However, we saw this
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to be problematic for two reasons. First, we believed that it might lead to an overly positive representation
of programme activities and impacts. Second, we wanted to understand how systems-based approaches
adapt in response to changes in the system. In our view, completing the REM output in a single workshop
at the end of implementation would limit the potential for these adaptative and emergent properties of
the system to be captured. 

During the follow up workshops

We planned three follow up REM workshops in April 2020, July 2020 and November 2020. These
workshops followed an abridged and simpli�ed process compared to the initial REM workshop, which
was adopted for all follow up workshops. As the groups became more familiar with the REM method, the
time required to complete the follow up workshops reduced. Each workshop lasted between 60-90
minutes dependent on the volume of activity and impact that had occurred since the previous
workshops. 

Follow up workshops were completed online using Microsoft Teams as we were unable to meet in a face-
to-face format due to COVID-19 mitigation measures. Workshops were organised with people who were
involved in the creation of the REM outputs (i.e., the sub-groups) rather than the whole WCM team (as per
the initial workshop).  These sub-groups were able to update multiple REM outputs within the allotted
time of the follow up sessions. 

Preparing for the online workshops: The researcher familiarised themselves with the REM output (i.e.,
Vensim �le) prior to the workshop and created a series of questions to ask the group about their REM
output. The questions addressed three aims: 1) to seek further clari�cation on previous impacts and
activities; 2) to update previous impacts and activities; and 3) to understand new impacts and activities
that had not previously been discussed. If impacts and activities had ceased, then the researcher asked
why this happened. These questions sought to avoid the REM outputs solely focusing on positive
impacts and activities. 

Approximately two weeks before the online workshop, the researcher contacted participants via email to
explain what the workshop would consist of and to ask them to prepare for the workshop. They were also
sent a copy of the electronic REM output to assist their preparation and to ensure that the output re�ected
the previous workshop discussion. This preparation was important in ensuring the online workshop was
e�cient. 

During the online follow-up workshop: The researcher commenced the workshop by stating its aims and
asked the group if they consented for the workshop to be recorded. Video-conferencing software
(Microsoft Teams) allowed for the video, as well as the audio, to be recorded; this option was preferable
to audio-only as the researcher could see which element of the REM output the discussion relates to. The
researcher’s role was two-fold in the workshop. First, they guided the group through the series of
questions related to their REM output, and ensured that all members had an opportunity to contribute to
the discussion. Probing questions were also used to elicit further information. Second, the researcher
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captured the responses of the group and added this to the REM output on Vensim (screen sharing was
enabled to allow the group to see the REM output being updated). The researcher did not need to capture
all information given that the session was being recorded. Throughout the online workshops, the
researcher continuously fed back their interpretation of what was said to the group to ensure the
accuracy of the REM output. 

Following the workshops

The researcher watched the workshop recording and re�ned the REM output in Vensim, and additional
information was added to the output where required. On several instances, the researcher recontacted
participants to seek additional clari�cation on the information included in the REM output. The detail
within these outputs develops over time, as can be seen in the example in the results (Figure 5) which
was created over �ve iterations. 

2.3.5 Analysis of the Ripple Effects Mapping outputs

Chazdon et al. (21) recommend that a deductive content analysis is applied, underpinned by the
Community Capitals Framework. However, we opted for a largely inductive content analysis to explore the
patterns within the REM data rather than trying to code them against a predetermined framework. Our
justi�cation was that an inductive approach would help better understand the complexity of a systems
approach. To do this, we used two broad processes: 1) identi�cation of “impact pathways”, and 2) a
content analysis of the impact pathways. Analysis was undertaken after the �nal iterations of the REM
outputs were completed. 

The research team immersed themselves in the data to identify impact pathways, i.e., chains of actions,
activities and impacts within the REM output. Figure 4 provides a simple example of two impact
pathways. Impact pathways predominantly served to facilitate the content analysis. We found that the
process of applying a content analysis became easier having identi�ed the impact pathways as they
enable the REM data to be coded in the context of the impact pathway(s). The identi�cation of impact
pathways was completed in Microsoft PowerPoint, and we used different coloured boxes to demarcate
the various pathways within the REM outputs. A PDF was created of the REM output with the �nalised
impact pathways which was imported into NVivo 12. 

The data within the impact pathways were then systematically coded in NVivo 12, one pathway at a time,
using a content analysis method (29). All data extracts within the REM output were initially coded to
describe the activity or impact. In this context, a data extract refers to the information written within one
of the text boxes, for example, “Two people started a local cycling group” (Figure 4). Where similar data
extracts were identi�ed (e.g., a similar type of activity), we applied a previous code – this enabled us to
start building up a numerical, as well as descriptive, overview of the data. More than one code could be
applied to a data extract. After coding three or four impact pathways, we began organising the codes into
preliminary themes (i.e., clusters of codes which help to describe the phenomenon being observed). The
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data within subsequent impact pathways were coded against these preliminary themes; however, where
data did not �t these themes, new codes were created. 

Whilst much of the analysis was inductive, we had a set of speci�c questions that we aimed to answer.
These included the estimated reach of the projects and the programme, the type of people and
organisations involved in WCM, the length of time for impacts and activities to occur, and the �nancial
implications of certain impacts and activities. As such, we created themes that related to these questions
and coded data accordingly. This process allowed us to provide quantitative answers to these particular
research questions / foci. 

3. Results
Throughout the course of the WCM evaluation (April 2019 – April 2021), we created 15 REM outputs by
working with all members of the implementation team (n=17) and eight members of the public (for one
community-based project only). Seven of these outputs were subject to follow up workshops, of which
one was updated four times, two were updated three times, two were updated twice, and two were
updated once. Fourteen of the 18 follow up workshops were completed online (four follow up workshops
were completed prior to the COVID-19 pandemic). Delivering REM workshops in an online format is more
resource intensive, and so a practical decision was made to only follow up on the seven projects which
had continued to be delivered throughout the COVID-19 pandemic. The results section will focus on one
REM output for the purpose of this methodological paper. 

3.1 Presentation of the Ripple Effects Mapping output

Figure 5 illustrates the �nal anonymised REM output from a community-based project in Gloucester. The
REM output was created over �ve iterations, which included four workshops with the project
implementation team, and one workshop with eight stakeholders and community members who were
involved in the project (who formed a project steering group). We mapped the activities and impacts
between July 2018 and May 2020, but the project continued to run thereafter. 

3.2 Presentation of the Ripple Effects Mapping impact pathways

We identi�ed 19 impact pathways within the example REM output (Figure 6), and as evidenced, many
pathways overlap. The primary purpose of the impact pathway is to facilitate content analysis. There
were also some instances where data were not included within in an impact pathway as they were
deemed super�uous. That said, all data were subject to content analysis, regardless of whether they were
included in an impact pathway or not. 

A secondary purpose of the impact pathway is to help bring the output to life given the complexity of the
REM output as a whole. Taking Impact Pathway #7 as an example (Figure 6), we can see that there was a
desire amongst the community stakeholders to establish a women’s-only cycle training course. Through
the impact pathway, we can see that these stakeholders met with local politicians to secure funding for
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the course, which in turn led to a course being co-designed by the stakeholder group. This cycling course
was promoted locally, predominantly via word of mouth within the community, and was subsequently
fully subscribed. A local school offered their outdoor playground as a space to deliver the course. This
course was deemed successful by the stakeholders as it demonstrated a local demand for cycling
amongst women in the community. Further courses were organised and conversations were held with a
national cycling charity, local community organisations, and cycling coaches to create a sustainable
delivery model for future cycle training courses. Illustrative pathways such as this can help external
stakeholders (e.g., funders) understand the activities being implemented and some of the impacts that
occurred thereafter. 

This example highlights: a) the length of time required to establish a course such as this; b) the number
of women engaged in the activity; c) the additional money secured to implement the training; d) the
community assets that were involved; and e) the linking in with local and national organisations. By
systematically appraising the impact pathways in this manner, we can then understand the wider impacts
of work such as this, and how it evolves and adapts over time.  

3.3 Content analysis

We developed several key themes from this REM output (Figure 6) to explain the types of impacts
observed, the people and organisations involved, the mechanisms leading to these impacts, and the
length of time required to generate these impacts. Regarding the impacts identi�ed, these broadly
spanned four themes: a) �nancial investment; b) stakeholder buy-in; c) self-organisation; and d) negative
impacts. We identi�ed that over 30 organisations were either involved in or affected by the project during
the evaluation period, and almost 250 women were known to have participated in one or more of the
initiatives being delivered. We grouped the mechanisms leading to impact into three themes: a) the role of
the steering group; b) the role of Active Gloucestershire; and c) enabling factors which contributed to the
observed impacts. Lastly, we identi�ed three themes when estimating the timelines around impact, the
time taken to: a) plan and deliver discrete initiatives; b) engage stakeholders; and c) change local
infrastructure. As the purpose of this paper is to illustrate the method, further information pertaining to
these themes are not included here. 

3.4 Wider application of the Ripple Effects Mapping �ndings

As part of the wider evaluation of WCM, we worked with over 100 stakeholders to develop a systems map
of the factors perceived to in�uence physical activity levels in Gloucestershire. The map includes 11
themes, from local transport options, to social and cultural norms, to school and workplace in�uences.
Using the information obtained from the example project, most actions targeted the “opportunities for
physical activity” (Figure 7). The purpose of this activity was to bring together complementary evaluation
methods, the results from which can help stakeholders to re�ect upon their approach to date within a
project or programme. The triangulation of methods and data sources facilitated the comprehensive
evaluation of WCM.



Page 13/26

4. Discussion
4.1 Summary

In this paper, we introduce and describe an adapted version of REM which may be useful for researchers,
evaluators and practitioners who are studying complex interventions (inclusive of diet- and physical
activity-related approaches) being delivered within complex systems. Our adaptations to the REM method
(Online supplement II) mean that it can be undertaken alongside the implementation of an intervention,
such as WCM in Gloucestershire, to identify the wider intended and unintended impacts. It has also been
a bene�cial tool to understand some of the mechanisms – and chains of events – that might explain
why an intervention produces the impact(s) that it does. Moreover, in light of the interdependency
between many complex issues – e.g., obesity, undernutrition and climate change (30) – REM provides an
opportunity to identify double or triple duty actions; that is, where a single action impacts upon more than
one issue simultaneously (1, 30). Given the perceived utility of the method, this paper provides a
systematic process for carrying out REM. 

4.2 Advancing the method

We advanced the methods of Chazdon et al. (21) in several ways, as outlined in Online Supplement II.
These adaptations included the: 1) addition of a temporal dimension through a timeline; 2) identi�cation
of impact pathways; 3) emphasis on follow up workshops; 4) ability to deliver REM online; and 5) viewing
REM as a prospective as well as a retrospective method. The latter is particularly noteworthy. The REM
workshops, as described, encouraged participants to map out the activities and impacts that they
anticipated will occur in the coming months. These anticipated activities and impacts can then be
revisited in future REM workshops. This is important for two reasons. First, it enables evaluators and
involved parties to examine the alignment between the intended impact pathways and the actual
manifest impact pathways. When working within complex systems, interventions cause the system to
change and adapt, often in unpredictable ways. Other contextual factors may also cause the system to
adapt (e.g., wider policy implementation, changes in local and national governments, infectious disease
outbreaks etc..). The REM output can be used to illustrate changes to the system, and therefore help to
explain how and why the trajectory of the intervention differed from that which was planned. Second, the
prospective mapping further embeds appreciative inquiry into the method. In the method described
by Chazdon et al. (21), REM is predominantly viewed as a means of discovering what has occurred within
a programme. Our prospective mapping encouraged participants to envision the future of the intervention
and its associated impacts – aligned with the dreaming phase of appreciative inquiry (25). This is
particularly important when implementing a systems approach as it enables stakeholders, who may
represent different sectors of the system, to clarify and align their thinking around the intervention. Doing
so may help to create momentum towards the desired future state (21). 

4.3 Strengths of the method
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We envisage that the REM method can be carried out by researchers, practitioners, and / or policymakers.
Whilst the process of completing the REM workshops is relatively straightforward, is not resource
intensive, and can be done within reasonably short timeframes, those wishing to apply the method
should ensure that they have capacity and capability to analyse the REM outputs. Our experience would
suggest that it may be important to have an independent person present in the REM workshops (either
facilitating or observing), who can then carry out the analysis of the data objectively and based only upon
the information present in the output. 

REM may also act as an intervention in itself. Because REM brings together a range of stakeholders
involved in, or in�uenced by, an intervention, we found that the workshops offered an opportunity to
pause and critically re�ect on their progress to date. This re�ection can subsequently inform the future
direction of their work – aligning with the ethos of developmental evaluation (10). Similarly, when
intervening in a complex system in ways that does not always lead to tangible change, REM is able to
demonstrate softer impacts such as mindset shifts in organisational leaders, the setting up of
infrastructure to support a systems approach, or the development of a stakeholder network (31). Just as
systems mapping has demonstrated that it can help stakeholders to see the complexity of a problem
(32), we hypothesise the REM will enable stakeholders to document the impacts of their efforts and see
how they have contributed or are contributing to a whole systems approach. 

Another strength of the REM outputs was that they helped to identify key stakeholders for interviewing as
part of the WCM evaluation. As Egan et al., (13) suggest, a systems evaluation should – wherever
possible – gather the perspectives of those who sit on the periphery of an intervention. The REM output
associated with the community-based initiative in WCM (Figures 5 & 6) evidenced that over 30
organisations had been involved, therefore creating a sample from which we could interview. We used the
REM outputs in the interviews to gather their perspectives on the aspect of the intervention that they had
been involved in or affected by. Here, REM outputs serve as an elicitation tool rather than an interview
guide (akin to a graphic elicitation techniques (29)). It was outside of the scope of this paper to include
interview �ndings, but it is important to note that interviews can bolster the REM output, and help provide
further context and explanation around the impact pathways. 

4.4 Limitations of the method

We also note several limitations of REM in this adapted form. First, evaluators must carefully attend to
the activities and impacts that may otherwise get overshadowed by the major successes of an
intervention. Ensuring that follow up REM workshops are planned into the evaluation are important, and
facilitators should allocate su�cient time to update all impacts and activities that were mapped
previously. Second, mapping all the ripple effects of a systems approach is unlikely to be feasible. It
should not be the intention of the method to try and capture all associated activities and impacts, but
rather to capture a range of impacts to demonstrate a balanced view of the work being undertaken or fall
within pre-de�ned boundaries of the evaluation. Last, from our experience, REM seemed to work better for
projects that are open-ended and highly adaptable rather than rigidly and / or prescriptively de�ned (i.e.,
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transactional projects). Whilst we did see some value in applying the method to transactional projects,
and indeed some of these projects do adapt due to contextual factors, REM was more valuable for
evaluating the aspects of WCM that evolved over time, often born out of conversations and relationships
between stakeholders. 

4.5 Re�ections and practical considerations for Ripple Effects Mapping 

Having utilised the REM method for over a year within the WCM evaluation, we have several re�ections on
how the process could further be re�ned. Table 2 provides several practical considerations for others
looking to apply REM. We invite other researchers to use this method, and having done so, to contribute to
its methodological advancement over time. 

Table 2: Considerations for REM
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Practical considerations when using Ripple Effects Mapping

Preparation
Spend time working with project staff / implementers to understand the logic by
which the intervention is anticipated to work. Seek to understand the broader
context that the project is situated within. 
Carefully consider the probing questions for the workshop. These probes will help
to gather data that is pertinent to the research question, as well as providing
structure for workshop participants. 
Consider who would be most appropriate to facilitate the workshops and to
analyse the data; this could be an independent research team, an embedded
research team, or members of the implementation team. There are strengths and
limitations to each of these approaches. 
It may, or may not, be desirable to have a formal presentation at the beginning of
the workshop. Researchers should work with implementers to determine what the
preferred / most accessible format is likely to be. 

Recruitment
Work with implementers to invite a broad range of stakeholders who have been
involved in / or affected by the project. 
Use REM outputs to help identify additional wider stakeholders and work with
implementers to invite them to future sessions. 
Researchers / workshop facilitators may wish to speak directly with prospective
participants to familiarise them with the method prior to their workshop
attendance. 
If wider stakeholders are not able to attend, consider using a semi-structured
interview to ascertain similar information. This information can then be added to
the developing REM output. 

Initial REM
workshop The role of the researcher in the mapping activity is to guide the conversation and

to uncover further activities and impacts. This will be a similar role to that of
facilitating a focus group discussion. 
It would be useful to have several researchers present in the workshop to facilitate
the group-based discussions (i.e., a facilitator per sub-group), especially at the
beginning of the mapping when more queries are likely. Facilitators could also be
members of the implementation team (e.g., Active Gloucestershire) if provided
with su�cient training.
The initial session could also be completed in an online format dependent on
researcher and group preferences or circumstances. If using a face-to-face format,
Dictaphones could be used to capture some of the conversation being had whilst
stakeholders are creating and discussing the REM output.   

Follow up
REM
workshops 

Identify a mechanism for workshop attendees to record activities and impacts
between REM sessions. These notes can then be drawn upon in the REM
workshops and ensures key information is not overlooked / forgotten. 
Re-familiarise with the REM output and create a set of questions to elicit further
information from participants in the follow up workshop(s). 
Allow the previous REM output to form the basis of the follow up workshop. Seek
to update and expand upon this. Ask for updates across all aspects of the REM
output to understand which aspects have led to further ripple effects and those
which have not. 
Ask to record the workshop if using video-conferencing software (e.g., Microsoft
Teams, Zoom, Skype etc…). This will enable the researcher to revisit the video
recording to bolster the REM outputs. 
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Analysis When identifying impact pathways, remember that their purpose is to assist the
subsequent analysis. It is likely that the identi�ed pathways may differ between
researchers. 
A deductive approach may be useful if a particular theoretical or conceptual
framework would help to answer the research questions. 

5. Conclusions
In this paper, we describe the adapted version of the REM method. We highlighted the circumstances in
which REM may be applicable, alongside pointing out its strengths and limitations. We believe that REM
could hold considerable potential as a method to advance our understanding and evaluation of complex
systems approaches, especially within the �eld of Public Health. We therefore invite other researchers,
practitioners and policymakers to use REM and to continuously evolve the method to enhance its
application and practical utility.
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Figure 1

Hypothetical scenario using Standard- and REM- Evaluation
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Figure 2

Example REM Output (Paper-based)
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Figure 3

An Example REM Output (Digital)

Figure 4

Impact Pathways
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Figure 5

An Example Finalised REM Output (Digital)
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Figure 6

An Example of Impact Pathways on an REM Output
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Figure 7

Actions overlaid on a systems map
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