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Definition and acronyms
Acronyms

Definitions

LCPP

Low Carbon Pathways Platform

NGOs

Non-Profit Organizations
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1 Introduction
The INNOPATHS project is using an intensive process of stakeholder engagement and
co-design in order to inform the development of technologically-detailed
decarbonisation pathways for Europe out to 2050. Building on the stakeholderdeveloped narratives, state-of-the-art energy-economy-models will develop quantitative
scenarios that detail alternative low-carbon transformations.
However, calculating the new co-designed scenarios is not sufficient to achieve the
main objectives of the project – the results also need to be made easily accessible to the
stakeholders.
Accordingly, the primary aim of the Low Carbon Pathways Platform (LCPP) is to
disseminate the results from the modelled scenarios to stakeholders from industry,
policymaking and society in a structured way, so that they can:
● Access detailed information about expected national and sectoral emission
limits, technology markets and energy prices (main target audience: industry,
policy makers and NGOs).
● Develop long-term strategies, which are more likely to succeed by understanding
how the energy costs and emission constraints affecting businesses will evolve
under a decarbonization scenario (industry).
● Understand the implications of different transformational choices and evaluate
the ambition of decarbonisation strategies for each economic sector (policy and
NGOs).
● Understand the potential market size for a technology under different
decarbonization scenarios and which technologies will be key for the
decarbonisation transformation (industry).
● Acquire more reliable signals of expected demand and pricing shifts for different
energy types to understand future scarcities (industry).
● Comprehend repercussions of different measures in different parts of the energy
transformation chain (from primary to final energy) with respect to the final
business and/or policy objectives (industry, policy).
● Attain knowledge about the deployment limits and challenges associated with
different decarbonization technologies (industry, policy, NGOs).
● Get a feeling for expected changes in energy demand, e.g. via efficiency
measures (policy, NGOs).
● Better estimate required investment volumes (financing, policy, industry).
● Recognize national differences (NGOs, policy).
PU
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● Comprehend expected environmental impacts of a certain decarbonization
scenario (NGOs, policy).
The way that the information is expressed can be as crucial as the content. The LCPP
contributes to the project goals by acting directly in this dimension: it comprises
interactive, accessible and powerful visualization tools for the dissemination of the
project results.
These tools aim to provide stakeholder accessibility and thus increase the stakeholders’
understanding of the project results. Moreover, the intention is to reach the widest
audience possible, and especially to expedite potential unforeseen uses of the project
results in the scientific, educational and/or business realm.
This document details the initial prototype of two of the visualization tools included in
this task. The first tool is a user-friendly visualization interface that allows the users to
access all the relevant variables developed in the project models: the scenario explorer
(section 1.1). The second, a guided storyline exploration tool, helps users to develop an
intuition both for the energy system changes required for a low-carbon transition and for
the causes and effects of decarbonization actions in the different sectors and across
sectors (section 1.2). It thus provides an entry point for users not accustomed to
exploring energy system scenario data, giving them a first experience of how the energy
and price quantities actually tell a story of the transformation, of the market
developments and the financing needs, of the policy drivers and of the socio-economic
effects.

1.1 The scenario explorer
The complexity of results from a comprehensive project such as INNOPATHS cannot
be taken lightly. Multiple highly complex models are used to calculate relevant and upto-date scenarios that contain detailed emissions, energy and economic variables for the
entire energy system, both at a meaningful spatial resolution and over a long time
horizon.
The idea of the scenario explorer is to make sense of all this complexity. We aim to
build a platform where stakeholders can explore the core scenarios and develop a full
quantitative understanding of the cross-sectoral decarbonisation challenges.
This tool is, in essence, a data exploration instrument. It has been developed with the
goal of improving accessibility to the most important variables in the interaction
between climate change, economics and decarbonization strategies. All results
regarding energy, emissions, technology deployment, prices and so on are organized
according to multiple dimensions - model, scenario, sectoral, spatial and temporal - and
presented to the user through numeric tables and/or different visualization formats.
The development guidelines for designing the scenario explorer tool adhere to the
following principles:
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● It must be structured to present multiple dimensions in a clear way: Models,
scenarios, spatial, sectoral and temporal dimensions of variables.
● It must be flexible, so as to adapt to the user needs.
● It must be user friendly, so as to achieve the desired dissemination and user
interaction.
The user is afforded complete control over which variables to visualize and compare,
which models or scenarios to display, and which spatial, temporal or sectoral
aggregation to choose. Given such a high degree of freedom, the level of complexity of
the user-generated information is prone to increase exponentially with the input
parameters. This was cause for considerable discussion amongst the project team as we
weighed different approaches for handling this level of data complexity without limiting
the user choice. In this sense, the visualization formats play a crucial role.
Displaying the results through a variety of types of charts allowing for filtering of
scenarios and models, representing model and scenario results as ranges,
accommodating flexible dimensions on each axis, multiple chart generation to present
separate region results individually, etc. are just some examples of the features chosen
to present the project information as clearly as possible. More detail about these and
other features included in the scenario explorer tool can be found in the prototype
description section of this document (section 2.2).

1.2 Storylines
Presenting the data is only the first step. Despite the considerable time and effort
dedicated to optimizing the scenario explorer, the complexity and multitude of the data
can still be daunting or even frightening to the user at first sight. We therefore deemed it
necessary to develop an “ice-breaker” which could allow the user unacquainted with
energy scenario data to absorb the richness of the project information.
The storyline tool facilitates the user experience for such laypersons by providing a
connection between the project results and the contemporary stakeholder experience.
This was accomplished though the development of a data-driven presentation tool1.
The idea behind the storylines is to connect the project results to everyday problems and
present complex issues in a structured way. In practice, our method is to concisely
present the complex interactions of the different scenarios with variables directly
connected to the stakeholders.
The main objectives of the storylines are:
● to provide an easy entry point into the logic behind the scenario;

1

The storylines tool prototype is still in early stage of development. More detail about it can be
found in the prototype descriptions section.
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● to illustrate how the different variables influence each other;
● to give us a place to provide some basic intuitive explanations for what these
scenarios really represent.
The storylines narratives focus in a specific sector, energy type, or emission, creating a
connection to a real world problem of a potential stakeholder. The storyline should
present:
● The world as it is: depart from the technical lingo (i.e. the variable level) to
create a connection with the reader based on actual actor-level experiences.
● The world as it would be: present the consequences of a certain scenario, or the
lack of any action, on the most relevant variables in question.
● The problem/policy to be evaluated: describe the relevance of some problem that
could be affected by decarbonization scenario consequences.
● The world as it could be: present the consequences of a decarbonization scenario
on the relevant variables in question.
We attempt to deliver on these objectives by focusing on accompanying the numerical
and graphic model results with a short textual description. Therefore, any content
should always be connected to a chart and/or numbers directly produced from the
scenario explorer tool.
To give an example of this approach, the prototype contains a simple storyline about
emissions from the buildings sector that was developed based on preliminary REMIND
model results.
Storylines are a way to provide insight into and to help users develop an intuitive
understanding of the model results. Thus, further storylines can only be developed after
the initial core scenarios are calculated and analysed, which will happen in July 2018.
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2

Activities carried out and results

The present report describes the activities performed from December 2017 to May 2018
(project month 13 to 18).

2.1 Activities carried out
With regards to the development of the prototype, PIK have worked with N&S to create
several iterations of an interactive design prototype which enables the user to simulate
the main two user journeys through the tool and allow for critical review.
Starting with many initial discussions on desired features of the tool, N&S developed
initial layouts ideas and iterated on these based on further discussion with PIK. You can
see in these two early versions, the development of the scenario explorer feature and
associated functionalities:



Scenario explorer design V1
Scenario explorer design V2

Following discussion regarding the inclusion of the storylines, further iterations were
developed to cater for this additional user journey.

2.2 Results
The aforementioned activities have derived in an interactive design prototype of the Low
Carbon Pathways Platform which can be reviewed at the following URL2:
https://marvelapp.com/2h1e6gd/screen/41327041
The features are described as follows:
Figure 1 shows the landing page of the tool where the user is presented with the option to either
explore the scenario data on the left-hand side or to read a storyline, by choosing one of the
stories from the right-hand side. The tool also always presents access to these different sections
via navigation links in the menu at the top, as well as an 'About' link which will contain more
information about the INNOPATHS project and the tool itself.

2

The data displayed in the prototypes is illustrative only and should not be taken as literal project
results.
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Fig 1. Landing Screen

If the user selects to explore the scenario data, they are presented with some initial options as
shown in Figure 2. Here they can select variables from a multi-level menu system, as well as
selecting which model(s), scenario(s) and region(s) they would like to view.

Fig 2. Variable selection screen

Figure 3 shows the user having selected a single variable from Remind 1.6, the 'Climate Policy'
scenario in China. At this stage, the user is able to click 'Create Chart' to render the data as a
visualisation.
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Fig 3. Selections applied

Figure 4 shows the resulting visualisation, rendered as a line chart. From here, the user can go
back to change their selection or add more options, switch the visualisation to a bar chart, or
download the dataset.

Fig 4. Single variable visualised

Figure 5 shows when a user makes multiple selections of variables and models. The selected
variables are stored along the top for easy reference
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Fig 5. Multiple variable selection

Figure 6 shows the resulting visualisation of multiple variables and models. The variable lines
are denoted via colour and the models via line style.

Fig 6. Multilpe variables visualised

The legend on the left allows the user to toggle on or off different models or variables, as shown
in Figure 7.
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Fig 7. Toggling variables and models on or off

With multiple models selected, the user can also toggle a shaded region which uses a semitransparent colour to signify the combined model data range, as shown in Figure 8.

Fig 8. Toggle shaded region

For certain selections, the user can also toggle the visualisation to a bar chart as shown in Figure
9.
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Fig 9. Bar chart visualisation

When a user selects multiple regions along with multiple variables and models, these
are displayed on separate charts, as shown in Figure 10.

PU

Page 15

Version 1

“This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Grant Agreement No 730403“

D3.4 Prototype of Low Carbon Pathways Platform

Fig 10. Multiple regions displayed on separate charts

Figure 11 shows the introduction screen if the user selects to view a storyline – in this
example 'The Dynamics of Buildings Heating'.

Fig 11. Storyline introduction screen
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Figure 12 shows the first 'slide' of the storyline with a headline and a selected
visualisation. Certain variables in the visualisation are emphasised to highlight the
point, the emphasis will be animated when the slide first loads to make it clear for the
user.

Fig 12. Storyline content slide

From here, the user can progress through to the other slides to review the whole
storyline, which can be seen in figure 12 below, showing the mixture of visualisations
used: stacked bar charts, area line charts, grouped bar charts and line charts. We will
create animated transitions between the different slides.

Fig 13. Other storyline screens
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3 Future steps
The currently presented prototype includes the core features for both the scenario
explorer and the storyline tools. In the coming months, the prototype will be converted
into a functional website that allows users to explore the initially developed core
scenarios. This deployment requires a number of additional technical development
stages:
● Set a central repository for the scenarios;
● Set a central repository for the storylines;
In the face of these additional development requirements, the next step in the
development stage will be to provide to the project participants an interactive prototype
with the aim of testing its ease of use and identifying any unforeseen complexities left
unaddressed by the tool’s features. This stage should be completed by the end of
August.
After this initial realization, a number of additional features will be added to the tool’s
functionality over the coming year. The current list of potential features includes,
in format terms:
●
●
●
●
●

Allow different levels of spatial aggregation;
Add flexibility to dimensions used in grid plots;
Add different data download and print options;
Add a drop-down menu to allow the user to choose the displayed units;
Improve the storyline tool appearance and layout (the storyline prototype is still
in preliminary phase and susceptible to change);
● Include easy-to-access explanations through tooltips and additional help
containers.
and in content creation:
● Create multiple and relevant storylines;
● Create concise and easy-to-reach help dialogues about variables, axes, scenarios,
model behaviour and features.
● Update the tools with the project results
We will present the LCPP to the INNOPATHS stakeholders via webinars and collect
feedback and input to prioritize further feature development.
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