
 

Challenge-led System Mapping 

Handbook for the design and implementation of participatory system 
mapping processes addressing system innovation

A knowledge management approach

EIT Climate-KIC

Transitions Hub



An initiative of EIT Climate-KIC edited by the 
Transitions Hub

Editor
Cristian Matti

Authors
Cristian Matti
José Manuel Martín Corvillo 
Irene Vivas Lalinde
Blanca Juan Agulló
Eusebiu Stamate
Gianluca Avella
Alice Bauer

©EIT Climate KIC, 2020



Sustainable Land use
Forestry Flagship 
Brussels, January 2018



Knowledge management, 
analysis and dissemination

Knowledge management is the systematic management of 
knowledge assets for the purpose of creating value and meeting tactical 
and strategic requirements. It is the process of creating, sharing, using and 
managing the knowledge and information of an organisation. 

In this chapter:

 • Management as learning
 • Science-based visual tools
 • The journey to create a shared understanding
 • Step-by-step process

Chapter 4
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Knowledge services

The system mapping process can be defined as 
a knowledge service where a team of facilitators, 
experts and practitioners facilitate a guided con-
versation, enable the exchange of information 
and support an iterative curation process. Driven 
by a problem-solving process based on specific 
tools and methods, practitioners move from tra-
ditional “learning to manage” practices to “man-
agement as learning” while “recycling what is al-
ready known”.  

System maps work then as “artefacts” to provide 
information and to focus the conversation on the 
specific areas around the defined challenge and 
related decision-making process. Knowledge 
is incorporated as an input for productive use, 
which can be adapted and transformed as part of 
the system mapping process.

From data curation to knowledge 
co-production

Data curation combines expert advice and techni-
cal assistance to ensure the knowledge manage-
ment process maintains a focus on the stakehold-
er’s challenges. It is guided by the system mapping 
framework (see Chapter 2) and the output from 
the interaction with various actors over time.

Chapters 2 and 3 have introduced the rationale 
regarding the connection of the defined challenge 

with simple questions supported by an overall 
framework. 

The participatory process and the application 
of visual tools allow new data to be harvested 
towards a better understanding of the over-
all system. This chapter introduces knowledge 
management to facilitate the curation of the data 
gathered during the system mapping sessions 
through the practices of documentation and sub-
sequent knowledge co-production. 

This horizontal learning process integrates links 
between interpretation, cognitive transformation 
and analysis to introduce practitioners to simple 
iterative mechanisms for creating practice-based 
knowledge or enabling a shared understanding 
of the system in which they are embedded. The 
process facilitates the identification of new 
patterns and connections while seeking to vi-
sualise hidden insights, recurrent loops and un-

expected elements. In doing so, common data 
science practices are applied. 

Data science. is an interdisciplinary field that uses 
science-based methods to extract knowledge and 
insights from both structured and unstructured data. 
Data science is related to data mining and big data 
but can be applied to any data source, e.g. to harvest 
data from the visual tools used during the mapping 
process.

Management as learning

Figure 18: Example of knowledge visualisation: 
System map (left) and Infographics (Right)
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Creating practice-based
knowledge through visual tools

System mapping processes rely on science-based 
visual thinking techniques. Visual tools help to 
simplify a variety of components and concepts of 
the socio-technical system through metaphors 
while facilitating an interactive dialogue process 
to enable the design of co-created maps. 

The science-based visual tools provide (1) guiding 
principles to allow the interplay of different ele-
ments, such as the attributes and variables of the 
socio-technical system in the spaces and sec-
tions defined by the visual tools and (2) the pos-
sibility to introduce layers of information through 
affinity and clustering. To facilitate these possi-
bilities, layers can be classified by colour, shape 
and size, using Post-it notes, stickers or any other 
input device.  

By following the principles suggested in Chap-
ter 2 and 3, tools can be chosen and adapted to 
perform a systemic process for capturing and 
systematising system elements. That adaptation 
should be done by following the questions com-
ing from the challenge definition. 

The choice of visual tools is an essential step 
in the design framework. Tools introduce key
variables and data types through different
forms of visual communication. They also help 
to identify the indicators needed to answer 

the main question and support the decision- 
making process for the challenge at hand.
 
Relational information is essential to trans-
form data into relevant knowledge on system 
composition and relations. Knowledge man-
agement contributes to the analysis of the 
layers of information and the different levels 
of aggregations and patterns of relations gath-
ered through system maps.

Science-based visual tools as a guiding framework 

Science-based visual tools ground-
ed in translational and applied 
research facilitate the interpre-
tation and analysis of data gath-
ered by following a question- 
driven process and indicator-based
decision-making process.

Figure 19: Relations between 
the challenge, the framework, 
and the visual tools 
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The knowledge management process proposed 
for the challenge-led system mapping approach is 
inspired by the Knowledge Management Cognitive 
Pyramid (DIKW). It is aimed to improve the struc-
ture and understanding of the knowledge devel-
oped throughout the system mapping process.

Structure ranges from the analogue structure 
produced with participants during the mapping 
exercise to more complex data sets and indicators 
based on the framework provided by the science-
based visuals tools. 

Understanding involves a learning process driven 
by the challenge and includes system components 
and relations, as well as more complex linkages 
coming from the analysis driven by the mapping 
framework.

Knowledge management depends on the 
capacity and willingness of the audience to 
absorb, exchange and internalise information. 
Two stages are proposed to enable a pluralistic 
understanding: (1) harvesting and documentation 
and (2) conceptualisation and analysis.

Intermediate outputs are provided based on 
the iterative feedback loops, which enables a 
pluralistic understanding of the system and a 
broader perspective in terms of conceptualisation. 
At the same time, the examination of connections 
between small elements introduces basic practices 
for co-producing practice-based knowledge with 
and for practitioners.

The journey to create a shared understanding

Figure 20: Participatory process, 
data, information, knowledge 
and wisdom. 
Source: own elaboration 
Knowledge Management 
Cognitive Pyramid based in 
Rowley (2007)
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Harvesting and documentation 

This stage goes from material results (canvas/
analogue structures) to physical data structuring 
by starting right after the participatory process.

It compounds two steps: STEP 1 Source manage-
ment (DATA) and STEP 2 Extracting and framing 
(INFORMATION). It includes a series of techniques 
coming from data science such as data mining 
and data processing.  

It focuses on transforming data into information 
from which intermediate structured data visual-
isations are generated to activate discussion on 
the connections with the questions and indica-
tors introduced by the framework (e.g. tools). It 
helps to draw reflections with challenge owners 
and participants and to identify focus areas for 
further analytical steps.

Conceptualisation and analysis

This stage seeks to provide a more analytical 
perspective by navigating from cognitive to an-
alytical structuring and, by doing so, enabling 
knowledge co-production with practitioners. 

It starts with STEP 3 Analysis and coding 
(KNOWLEDGE) whereby interactions are made 
between coding categories to reveal hidden 
INSIGHTS, recurrent loops and unexpected ele-
ments by addressing the questions and indica-
tors introduced in the framework. 

STEP 4 applies visualisation and communica-
tion tools to help identify nuances, trigger re-
flections and, most importantly, incorporate 
different views into the co-created narratives 
into a SHARED UNDERSTANDING or collective 
WISDOM

Collective intelligence. The whole process is im-
plemented through an active exchange with 
challenge owners and participants. By doing so, 
different elements and layers of information are 
transformed to build up narratives based on col-

lective intelligence. Therefore, the final co-created 
result is much more than the sum of all the single 
elements. 

Trust. The purpose of curation is to enable better 
knowledge flows for challenge owners and par-
ticipants. The system mapping process, broadly 
speaking, involves managing expectations and 
problems such as conflicts of interest. Inter-
mediate steps for data curation and knowledge 
co-production contribute to achieving transpar-
ency and creating trust.
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Step-by-step process for knowledge management

Figure 22: Four-steps knowledge management process



Challenge-led System Mapping Chapter 4

55

Urban Cleantech strategy
Apeldoorn, June 2016
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Source organisation

The organisation of sources coming from the 
system mapping process will follow the logic of 
the activities designed for the participatory pro-
cess.  

• A single workshop is organised in several 
mapping sessions based on selected tools.  

• Each session may include several groups or-
ganised by simple numerical division or topics 
such as energy, mobility and water as part of 
the defined challenge. 

• Canvases are the materials on which tools are 
drawn or printed for producing and capturing 
data from participants’ inputs during workshop 
sessions.

In practice, each workshop can be designed by 
including one or more sessions. Each group is 
assigned one canvas for the mapping session. 
What follows is a simple example based on the 
roadmap narrative. Workshop 1 can include two 
sessions (S1: stakeholder analysis, S2: visioning) 
and 25 participants divided equally into 5 groups. 
This yields 10 canvases (2 X 5) at the end of the 
workshop.

Scale. Three workshops following the same 
structure will then account for a total of 30 
canvasses, from which data will be harvested 
and organised for the knowledge management 
process.

Data inputs gathered. Each tool/canvas can 
harvest an average of 60 inputs divided into 2 or 
3 variables. In total, the example described could 
produce 600 inputs per workshop, which is a me-
dium size data set.

Labelling. Name and/or number the canvases 
before the workshop. Clear tagging is essential 
to a valid data management process.

Step 1: source management
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Source preparation

The data and relations harvested can be under-
stood in terms of the guiding principles provided 
by the science-based visual tools, such as those 
of the different elements of the socio-technical 
system, as well as layers of information based on 
clustering and coding (e.g. colour coding, shapes 
and sizes).

Tools then enable challenge questions to be ex-
plored though bottom-up created indicators 
based on the type of data gathered. Chapter 5 
presents insights into the application of network 
analysis techniques in sociotechnical systems. 
Figure 24 presents an example of the ‘ocean of 
opportunities’ tool, which applies three guiding 
principles for the exploration of on-going actions:  

1 Cross shape: two axes (V, initial vs advanced 
stage, and H, system vs sector level);

2 Different colour-coded elements (actions, ac-
tors and opportunities) and

3 Layers of information created through groups 
and clusters (in the example, big stickers repre-
sent clusters of ideas).

This logic is part of the overall workshop framing. 
The team should organise meetings before and
right after the participatory process to check im-
plementation issues. The clearer the elements
(e.g. colour coding) are, the better the knowledge 
management process will be.

Figure 24: Ocean of opportunities.
Workshop setting and canvas 
example showing multiple 
elements and layers

Urban Sustainable Mobility
Malaga,  June 2018
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The primary information identified using the 
science-based visual tools should be gathered 
and collected by extracting any single data input 
following the tool’s logic. This step involves the 
digitisation of the results to create data sets. 

The data set 

The extraction and management of all that data 
will produce a data set from each workshop that 
could be integrated into existing data. Data units 
such as Post-it notes and stickers are converted 
into text entries, maintaining the sectional struc-
ture of the tool/canvas. 
• The process requires management of the 

feedback loops between the extraction and 

interpretation of inputs as well as exchange 
between experts, facilitators and challenge 
owners.

• The coding process at this stage is limited to 
the indication of general tags such as colour 
and size, action, opportunity, resource, etc.

• Various scales, such as workshop and canvas, 
already described in the last section, should be 
considered in the structure of the data.

Data structuring through panel 
data 

The panel data format is used to better organise 
all these levels and components and to guaran-
tee optimal use of the data for statistical analysis.

Panel data contains observations and attributes 
of multiple phenomena obtained over multiple 
repetitions.

This data set format is suitable for gathering data 
from mapping exercises since science-based 
visual tools include multiple elements that can be 
organised in different sections and levels.

The figure below shows an example of the panel 
data format with data gathered from the ‘ocean 
of opportunities’ tool implemented in Sofia. The 
panel comprises the basic data set structure, raw 
data and the coding process results in the last 
column.

Step 2: extracting and framing

Figure 25: Panel data example based in Ocean of opportunities tool
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Basic elements for the analysis

The science-based visual tools are designed to 
address guiding questions based on a variety of 
variables. The panel data format allows to struc-
ture and organise the data in the canvases by fol-
lowing the framework of those tools.

Panel data helps to group data in different scales 
(see page 56) such as tools, sections, clusters 
and workshops while allowing further statistical 
analysis, from simple counting to more complex 
network analysis. The figure to the right shows 
how the different components of a canvas (‘Ocean 
of Opportunities’ tool) are covered in an excel 
sheet designed with the panel data format. The 
standard format for a worksheet is as follows::

Data set structure

• ID: a unique identifying number for each ele-
ment, used to avoid duplications and to ma-
nipulate relations, run statistical processes 
and clustering. 

• Workshop name: used to organise different 
origins. The formula Location + Topic is mostly 
applied.

• Canvas: refers to the analogue artifact, such 
as a flipchart or printed canvas, used by a 
group of participants during a mapping ses-
sion based on a specific tool, and indicates the 
grouping logic (e.g. topic, city, sector).
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Tools framework and layers of data
 
• Quadrant or Section: indicates the different 

spaces represented by the visual tool, which 
serves as a guiding principle for the expected 
indicators. Generally these are scales and sub-
sections based on the main concepts provided 
by the visual tool.

• Cluster: indicates a collection of elements 
grouped under a meta-category by follow-
ing affinity relations referring to thematic 
or geographical proximity (see Chapter 5, p. 
84). Isolated elements can be categorised as 
‘non-clustered’, guaranteeing further analysis. 

• Type of element: expresses as an attribute 
the kind of information on the Post-it note or 
sticker, such as action, actor, resource or out-
put. 

Inputs and indicators

• Text: the most accurate translation of the writ-
ten input/unit of data such as a Post-it note or 
sticker. Data entry involves an iterative trans-
lation process requiring data cleaning, merging 
and the consolidation of inputs and elements.

• Coding/category: the codes assigned to writ-
ten input through the coding or tagging pro-
cess.

Bottom-up indicators are measurements taken 
by means of the simultaneous conceptualisation 
of data given by a cognitive framework (codes) and 

the quantification of these codes into comparative 
quantitative magnitudes. Conceptualisation also 
helps to make a connection between data and to 
create relational indicators that could be used for 
stakeholder analysis and the relations between 
them. 

Data entry. Any member of the 
team can be assigned to enter 
data, i.e. to extract and digitise it 
into a data set. Several iterations 
and review processes can be made 
based on additional materials pro-
duced by coaches, reporters and 
experts before the analytical stage.

Step 3: analysis and coding
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Intermediate data visualisations
 
Once the data set has been organised in the pan-
el data format, intermediate visualisations can be 
produced to explore -together with the practi-
tioners- reflections on the workshop results. 

Simple visualisations using a cluster logic help to 
organise exchanges with challenge owners and 
experts about early results. 

• The intermediate structured data visualisation 
allows the discussion and overall priorities to 
be revisited.

• Visualisations help to get an idea of the amount 
and complexity of the data, so that decisions can 
be made regarding focus areas or emerging top-
ics. 

• Visualisations enables focus and exploration of 
patterns and new insights.

• It is helpful to compare overlay data (canvas, 
cluster, element type, inputs) and the framing 
questions and indicators driving the mapping 
exercise.

• Structured data visualisation is an intermedi-
ate output of the system mapping and, and in 
some cases could match the challenge owner’s 
expectations.  

• At this stage, the data set itself is an output of 
the system mapping process.. 

The figure to the right shows and example of vi-
sualisation of a single topic, comprising two clus-
ters and five different types of element.
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Once the data extracted from the workshop has 
been organised in the panel data format, the next 
step is data analysis. To this end, each input is re-
viewed in terms of the conceptual definitions and 
attributes by following the guiding principles of 
the workshop framework and the science-based 
visual tools. Conceptual values are then assigned 
through a simple coding or ‘tagging’ process 
based on content analysis techniques to produce 
bottom-up indicators for further analysis. 

The coding process seeks to unpack the 
information included in the data set into a more 
comprehensive and simple set of elements to 
be analysed. Data analysts, practitioners and 
thematic experts regroup the inputs from the 
workshop by relying on a cognitive framework 
such as a lexicon-based set of categories (i.e. 
a structured family of words). Two actions are 
important in this step: (1) synthesis and framing 
and (2) establishing bottom-up indicators.

Synthesis and framing through
coding process

Coding helps to conceptualise and synthesise in-
formation by structuring it into categories based 
on cognitive frameworks. It helps to improve the 
understanding of information through the iden-
tification of patterns between different elements 
now represented and conceptualised by catego-
ries. Cognitive frameworks can include elements 
with different levels of difficulty, from a simple list 

of categories such as actor type (business, univer-
sity, local government) to broader elements such 
as actions and opportunities (see figure 28). The 
workshop topics can help to anchor the analy-
sis in specific fields (e.g. energy efficiency, circular     
economy). 

Cognitive frameworks are very often co-designed 
by challenge owners, thematic experts and the 
analyst in charge of the knowledge management 
process. They evolve through the addition of new 
categories describing elements of new subsys-
tem, processes and innovation fields. In practice, 
this family of words enables the systematisation 
of information into practice-based knowledge. To 
be useful for practitioners, cognitive frameworks 
should be: 

• systemic by including system elements and 
their common process;

• accessible to different contexts and needs  
(policy makers, researchers, business); and

• grounded in terms commonly used in the field 
in question.

Step 3: analysis and coding

Coding is the process of assigning 
words or short phrases (CODES or 
CATEGORIES) to short texts for-
mats such as words or sentences 
with the aim of transforming text 
data into practice-based knowl-
edge.

Figure 28: Cognitive framework on System Innovation



Challenge-led System Mapping Chapter 4

63



Challenge-led System Mapping Chapter 4

64

Establishing bottom-up indicators

The coding process enables the systematisation 
of information by following the combination of 
content analysis and affinity relations between 
different elements contained in the data set. 

Quantification. The use of simple mechanisms to 
count the number of elements per category as a 
simple frequency distribution is the first step in 
the data representation. That distribution (see 
figure 29) provides an overall estimation of va-
riety and balance of elements gathered with the 
mapping tool.

Elements can be counted by means of simple 
steps like pivot tables in Excel, which allows the 
results to be sorted and compared. The example 
on the right shows two tables, with the distribu-
tion of actors mapped using the ‘ocean of oppor-
tunities’ tool.

Table 1 in Figure 29 shows the distribution of ac-
tors found in one working group. Row labels show 
the data input provided by participants. Table 2 in 
Figure 29 shows the distribution of actions found 
in the same exercise after an initial coding itera-
tion to reduce the number of elements. 

In practice, taking the mapping exercise as a start-
ing point, the counting of elements can provide 
an indication of the relevance or irrelevance of 
some elements. It can facilitate the estimation of 

rankings and comparative shares as bottom-up 
indicators to measure the importance of actors, 
actions and other elements in the data set. 

These measures should be considered with 
precaution since – depending on the tool applied, 

the repetition and the amount of information 
– they might not have statistical significance. 
However, they are essential inputs when it 
comes to providing insights in further knowledge 
visualisations.

Step 3: analysis and coding
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Segmentation is the process of dividing a popula-
tion into groups or segments, based on different 
characteristics. 

In practice, counting elements allows for the 
aggregation of multiple elements into common 
categories, subgroups or segments, which can 
be applied to describe more complex relations 
and multiple levels of system elements, such as 
actors or policy instruments. The example shows 
the distribution of elements in a cluster where the 
actions (A) and actors (B & C) are re-categorised 
into simple categories.   

Segmentation is possible where a cognitive 
framework is applied to the data produced during 
the mapping exercise. Technical assistance is  
critical at this stage as the process can include 
several iterations to get to the final coding cate-
gories based on the feedback loops between ex-
perts, the technical team, challenge owners and 
other people included in the mapping process. 
Those iterations provide higher value by enabling 
links between interpretation and cognitive trans-
formation into a simpler and reduced list of ele-
ments.

An encoded data set is a collection 
of translated, organised and con-
ceptualised data, ready to use in a 
statistical or qualitative analysis. 
It is an intermediate output of the 
knowledge management process. Figure 30: Example of coding and segmentation as part of cluster composition
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Industrial Symbiosis-Regional mapping
H2020 SCALER

Oeiras January 2020
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Designing information for
decision-making

The process for designing information that ad-
dresses the needs of the challenge owners in-
volves a series of iterative feedback loops that 
integrates interpretation and cognitive trans-
formation.

These feedback loops represent the main as-
pect of the knowledge co-development process 
since they validate the results of the analysis 
and help to translate data and narratives 
into visual forms to aid in communication. 

• Intermediate structured data visuali-
sation (STEP 3, page 61) and Synthesis 
and framing through the coding pro-
cess (page 62) introduce the first two 
feedback loops, which help to recon-
nect practitioners and the system map-
ping team with the framing questions, 
the mapping tool and the workshop re-
sults as part of the knowledge management 
process.

• The Visualisation process (STEP 4) seeks, 
through system maps and infographics, to 
simplify and develop a visual narrative to facil-
itate the discovery of new insights and hidden 
structures.

• System maps and Infographics are guided by 
a visualisation framework, drawing key ele-
ments from all the previous steps. 

Step 4: Visualisation and communication
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Visualisation framework  

The visualisation framework for presenting data 
on system maps relies on three components: 

• The science-based visual tools that provide 
the guiding principles which allow the interplay 
of the framing questions with different ele-
ments of the socio-technical system.  

• Analysis and coding through the coding process, 
which helps to address the questions and indica-
tors introduced in the framework. 

• The workshop narrative is the third component 
through which different levels of analysis are 
possible, such as canvas, sessions and work-
shop (see STEP1).

The visualisation of system maps and related 
infographics can take different forms, either con-
sidering the whole system or the components 
and elements that help to understand a single 
aspect or a collection of them. Small portions of 
the system map can illustrate different aspects 
in the form of submaps, nested maps or comple-
mentary infographics.

• Submap by tool and theme: 1 canvas = 1 group. 
It helps to focus on very specific insights at the 
level of framing questions.  

• Nested maps through the whole session/tool: 
multiple canvasses = multiple groups (and 
Themes). Suitable for illustrating patterns of re-
lations across different themes.

• System map for the macro-level workshop 
narrative, made by combining all sessions and 
tools. It is based on the other maps and is in-
tended to contribute to a more comprehensive 
understanding at the system level.

• Thematic submap. If the workshop is organised 
by thematic group, narratives can be created by 
combining all the canvases or tools for a given 
topic.

Data science methods generally suggest five 
overall categories for data visualisation: (1) cate-
gorical, (2) hierarchical, (3) relational, (4) temporal 
and (5) spatial. Each category can help illustrate 
different components of the system map. Special 
attention is paid to relational data. See Chapter 5 
for a full explanation of the use of network maps 
for mapping systems.

Technical assistance provided by a workshop team 
is fundamental to understanding the possible 
breakdown of the system map into a narrative and 
components for creating stories with data, as well 
as managing time for absorbing new insights and 
making reflections based on the exchange with 
practitioners. Being able to consider the variety of 
digital resources for displaying the information, a 
team with strong technical capacities will open up 
a wide range of possibilities from simple charts to 
complex infographics.

Figure 32: Three components of the 
visualisation framework

Step 4: Visualisation and communication
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Figure 33 (left): Action mapping 
presented in dashboard of 
knowledge visualisation (Tableau). 
Source: own elaboration based in 
cross-KIC workshop Forum Circular 
Economy, Sofia (2018) 

Figure 34 (right): : Tree map 
comparing system. 
Source: Intent workshop Maritime 
Hubs (2020) 

Categorical

Application: comparing categories and the distribution of quantitative values.

Different groups of data (e.g. divisions of actors, actions and opportunities) 
can be further divided to reflect the ranking within each group using simple 
bar charts.

Framing questions:  
What are the components and elements of the system? 
Which are the predominant thematic areas?  
How is data thematically grouped? 

 
Bottom-up indicators:  

Distribution of different elements (actors, actions, opportunities, gaps). 

Hierarchical

Application: charting part-to-whole relationships and hierarchies. 

Proportions and distributions as a measure of balance and composition in an 
organisation or system. Can be represented using pie charts or cumulative 
bar charts to express aggregated values. Tree maps and sunburst charts can 
also be used, with layers representing different hierarchical levels.  

Framing questions:  
What is the relative weight between elements? 
Which are the main conditioners within the system? 
What hierarchies can we find within the elements of a system? 

 
Bottom-up indicators:  

Rankings of typology of elements and composition of groups at different 
levels (clusters, categories, subcategories).

Types of data visualisation



Challenge-led System Mapping Chapter 4

70

Relational

Application: graphing relationships to explore correla-
tion and connections.

The layout of the network maps draws on techniques 
from social network analysis to place more prominent 
actors at the centre of the map and to place more 
closely linked actors nearer to each other. This approach 
is intended to reveal interrelationships and the role of 
different actors in the process of change. 

Social network analysis can be used to visualise the 
socio-technical systems in the form of network maps, 
which can show the relationships between actions 
and stakeholders involved in each action within a city. 
The socio-technical mapping method is not only about 
specific network actors but also their attributes, rela-
tionships and social exchanges between them, while 
considering their links, proximity, ties, etc. Additional-
ly, matrices, scatter plots, chord diagram and Sankey 
graphs are good alternatives for showing the relation-
ship patterns.

Framing questions:  
How are the elements within the system intercon-
nected? 
What are the relevant structures and positions ac-
cording to the interrelations among different ele-
ments? 

 
Bottom-up indicators:  

Number of connections and nodes, more complex 
measures relating to connectivity and diversity.

Step 4: Visualisation and communication
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Application: showing trends and activities over time.

The distribution of data over time can be expressed using line and area charts, 
while Sankey diagrams are suitable for showing data over broad timeframes. 
Pathways and collections of activities can also be represented with arc dia-
grams, where the time is often reflected with a line, showing the distribution 
of events that were punctual or part of larger processes.

Framing questions:  
How have activities and outputs been distributed over time? 
What are the connections between elements over time? 
What is the amount and distribution of actions or changes yet to come?  
 

Bottom-up indicators:  
Timeframes with an evolving number of elements, such as actions, re-
sources and outputs. 

Spatial

Application: mapping spatial patterns and geographical elements through 
the use of overlays and distributions.

Maps are the most common charts where patterns can be explored in terms 
of location and agglomerations. Geographical categories and locations can 
also be compared in terms of distribution of multiple elements by using sim-
ple XY charts (scatter), displaying plot points along an XY grid.

Framing questions:  
How are actions and changes distributed geographically? 
Which is the location with more ongoing projects, relevant actors and op-
portunities? 
Which common elements appear or influence different locations?  
 

Bottom-up indicators:  
Distribution of variables and shares across geographical locations. 
 

Figure 36 (left): Backcasting pre-
sented in dashboard of knowledge 
visualisation (Tableau).
Source: own elaboration based in 
Forestry flagship workshop (2018)

Figure 37 (right): : Distribution of 
EIT Climate-KIC partners by sector 
map in 2018. 
Source: EIT Climate-KIC 
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Screen capture Policy mix webinar 
EIT RIS Programme (2020) 
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Step 4: Visualisation and communication

Communication and dissemination
The communication surrounding system mapping 
involves guiding conversations around a map and 
infographics that work as artefacts to allow some 
direction in the conversation. In this way, new ideas 
can be discussed, interpretations exchanged, col-
laborations enabled and an action plan proposed.

The system mapping process involves intercon-
nected sessions and tools. Tracking these relations 
is critical for guiding communication, for which a 
complete set of resources is needed beyond the 
visualisations.

The communication team

The roles and responsibilities of the team (Chapter 
3) are reinforced in this stage by the provision of a 
strategic direction to the conversation at any stage 
of the system mapping process.

Those in the leading roles of project manager, 
facilitator or coach provide the backbone of the 
communication process by giving the system 
maps and infographics a facilitating role in the 
exchange. Furthermore, leaders guarantee the 
appropriate alignment between the challenge 
owners and the broader context of the system 
mapping process. The thematic experts, the 
data analyst and reporters provide the specific 
content-related elements and highlight any 
insights coming from the system maps. 

The whole team works in a coordinated fashion to 
perform communication as a tailor-made process 
based on the challenge owner’s needs. They utilise 
system mapping as a knowledge service in differ-
ent types and levels of communication throughout 
the process. Goals, content, formats and audience 
will determine the type of communication.

Communication as part of knowledge co-
production. Intermediate outputs of the 
knowledge management process are exchanged 
between different actors as part of the facilitated 
dialogue and feedback loops (see Step 4). These 
internal reports include the encoded data set, 
preliminary visualisations as well as some course 
of actions for further analysis.

Communication to support challenge-related 
processes. Simultaneous construction and ne-
gotiation of meaning are important in such con-
versations where direction and flows of infor-
mation may go back and forth between different 
stakeholders or groups. Information should help 
to identify alternative actions, support effective 
planning based on the overall defined challenge 
and framing questions. 

Communication for dissemination. The results 
of the system mapping process are consolidated, 
adapted and disseminated to the target audi-
ence: citizens, policymakers, experts, etc. In this 
way, further dialogue and the exchange of knowl-
edge is enabled across different communities.
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Some simple principles can facilitate conversa-
tions: 

• Challenge is the anchor of the system mapping 
process. It is a reference to guide the conversa-
tion throughout the process. 

• Highlighting the stage in the system mapping 
process (e.g. intermediate inputs) helps to 
manage expectations. 

• The use of the framing questions and indica-
tors helps to stimulate the conversation.

• Unpacking the system map into different types 
of information contributes to create a storyline 
behind the data.  

• Information is relevant around a context. Ex-
plaining the context will help to communicate 
more effectively. 

• Vocabulary simplification helps to eliminate 
potential divergent interpretations and guar-
antees effective communication. 

• Consistency in the use of indicators and visual-
isation for similar questions and exercises can 
add value through the understanding of multi-
ple stories created from similar data, variables 
and measures. 

• Horizontal interactions through interactive for-
mats support the construction of a shared un-
derstanding. 

• Feedback loops and interactions contribute to 
the creation of an evolving narrative through-
out the process. 

• Keeping track of that narrative facilitates the 
anchoring and consolidation of the main result. 

• Information regarding next steps for both the 

system mapping process and the broad action 
plans supports the challenge-based narrative 
of the communication.

Content of communication

Among other things, they can include:  
• a summary of the tools used
• a description of the knowledge management 

process
• the cognitive framework
• a description of results
• bottom-up indicators
• an analysis and synthesis of results
• if agreed, the data set* 

*Check GDPR requirements first  

Communication formats 

Managing the communication surrounding sys-
tem maps requires consideration of the type of 
communication, the maturity of the challenge and 
the particular moment in the system mapping 
process.  This last refers to the communication of 
intermediate outputs, the facilitation of feedback 
loops or a more advanced decision-making stage.

Intuitive and interactive elements make visual 
formats more effective at triggering essential 
conversations on new action plans or project pro-
posals. Software and online resources can pro-
vide several options to foster exchange and inter-
action but also provide a practical mechanism to 
analyse indicators and facilitate decision making.  

Reports provide a detailed description of the full 
process for system mapping to be used in the 
monitoring and learning process. 

Webinars serve as an interactive mechanism for 
sharing data representations and full narratives 
through knowledge visualisation.

Step 4: Visualisation and communication

Figure 38 (top): Example of report 
for stakeholders. 

Prospectus project (2018)
Figure 39 (bottom): Screen capture 

Policy mix webinar 
EIT RIS Programme (2020)
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Posters illustrate a single infographic or two to 
showcase overall results or complex elaborations 
for systems such as socio-technical network 
maps.

Dashboards allow users to explore dynamic 
analyses of multiple variables as part of a series 
of inquiries, representations of a collection of dif-
ferent tools and dimensions of system elements, 
timeframes and rankings.

Online platforms such as Miro, Kumu or EIT 
Climate-KIC Exaptive facilitate the interactive 
dialogue as part of a community of practice nar-
rative. They could be used to participate autono-
mously or as part of group-coached sessions in 
which team facilitation skills are critical.

Figure 40 (left): 
Posters Sustainable mobi-
lity in Malaga (2018)
Figure 41 (center): 
Dashboards of knowledge 
visualisation (Tableau). 
Top: RIS Partners days 
(2017). Bottom: EIT 
Climate-KIC JRC workshop 
Ljubljana (2018)
Figure 42 (Right): 
Top: Miro board – Mariti-
me Hubs (2020), Bottom: 
EIT Climate-KIC Exaptive 
capture (2019)
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