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Executive Summary

mGov4EU advances the practical use of inclusive mobile Government services in Europe. The vision
of mGov4EU is to enable secure and user-friendly mobile cross-border services by identifying,
developing, arranging, integrating, and testing the required technical building blocks. Building blocks
produced in mGov4EU are evaluated during the project using several pilots and can later be used
to leverage arbitrary mobile Government services. To achieve its goals, mGov4EU focuses on two
areas. On the one hand, the project addresses electronic identification in cross-border scenarios. In
this regard, mGov4EU builds on previous work related to the eIDAS Regulation and the elD
interoperability framework defined therein. On the other hand, mGov4EU has a strong focus on
secure cross-border data exchange in mobile application scenarios. There, mGov4EU builds on the
results of previous activities related to the SDGR. mGov4EU will carry out research to advance those
areas to mobile use and combine it to enable mobile cross-border service and applications that rely
both on secure and reliable user authentication and the secure and convenient exchange of user-
related data.

In mGov4EU, the pilots play a crucial role to test and validate the developed technical building blocks.
Hence, a framework is required that provides the general guidelines and direction of how to evaluate
the pilots' design and implementation. To provide an integrative perspective on the pilots’
development and their evaluation, a transdisciplinary approach has been chosen, which does not
only include the perspective of the scientific partners, but also the perspective of the technical and
piloting partners. By doing so, the evaluation framework does not only provide essential information
on how to evaluate and design the pilots, but also about important aspects concerning the
cooperation of partners, their exchange, and knowledge integration throughout the project. To cover
these perspectives, a three-fold approach was chosen, which included the alignment of all involved
partners to a joint mission view, the screening of literature concerning transdisciplinary projects and
their inherent properties (e.g., indicators, dimensions, challenges), as well as pilot-specific indicator
development workshops to ensure fitting results and cooperation on eye-level with the piloting
partners. While the design and development of the pilots’ specifications are not finished yet, D5.1.
provides the initial version of the framework, which will be adapted and updated where required to
match the final pilots in M20.

The following table shows the relation between D5.2 and other tasks, work packages and
deliverables:

Contributing tasks of this WP WP5: T5.1
WP1:T1.1, T1.3
Input from other tasks/WPs WP2: T2.1

WP5: T5.3, T5.4

WP2: T2.6, T2.7
WPS5: T5.3, T5.4

WP2: D2.8
WP5: D5.5, D5.7

Output to other tasks/WPs

Output to other deliverables

mGov4EU D5.2 Public Page I



\\
D5.2 — Transdisciplinary Evaluation Framework m mGOVlI-EU

Table of Contents

Chapter 1 INtrodUCTION ... e e e e e e e e e 1
Chapter 2 Transdisciplinary Evaluation FrameworK........ccccccccvvvviiiiiiiiiiiiiiiiiiiiiiieeeee, 2
2.1 Workflow of Designing the FrameWorK...........cccooeeiiiiiiiiiiiie e 2
2.1.1 AlIGNMENT WOTKSNOP ... 2
2.1.2  LILErAtUIE REVIEW.....ccco i 3
2.1.3 POt WOTKSNOPS. ... 4
2.2 Surveying the State-of-the-Art Literature............ooovvviviiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee 5
2.2.1 Characteristics of TransdiSCIPINAIILY.........coiieeiiiiieiie e e 5
2.2.2 Transdisciplinary FrameWOrKS .........coooiiiiiiiii e 7
0 T T 41T 1S3 o ] £ 8
2.2.4  INAICALOIS ... i 10
2.2.5 ChalleNges .. .o 10
2.3 Pilot-SPeCIfiC INAICALONS ......ccviiiiiiiiiiiiiiiiiiiieeeeeeeee ettt 12
2.3.1  Smart Mobility PilOt........cooiiiiie e e et a e e e aarae 12
2.3.2 Mobile SIgNature PilOt.........oooo i 15
2.3.3  1-VOUNG PHlOL.... e 18
Chapter 3 Summary and CONCIUSION ......ooouiiiiiii e 24
Chapter 4  Bibliography ..o 25
Chapter 5 ANNEX oottt 29

List of Figures

Figure 1: Timeline for activities in T5.1 ... 1
Figure 2: Three main phases for design and development of the evaluation framework.................. 2
Figure 3: Mural board reflecting the discussion process within the T5.1 alignment workshop (for

HUSEration PUIPOSES ONIY) ... 3
Figure 4: Example of the initial working session with the pilots (for illustration purposes only) ........ 5
Figure 5: Six pillars of transdisciplinary reSearch..............oouuiiii e 6
Figure 6: Joint benefits for science and practice through transdisciplinarity [17]........cccccccvvviivinnnne. 8
Figure 7: Overview of the Smart Mobility PilOt.............oiiii 13
Figure 8: High-Level Architecture of the Smart Mobility PilOt.............cccooiiii i, 13
Figure 9: Overview of the Mobile Signature Pilot.............oouuiii e 15
Figure 10: High-Level Architecture of the Mobile Signature Pilot..............ccccvvviiiiiiiiiiiiie 16
Figure 11: Overview of the 1-Voting PilOt..........ouee e 19
Figure 12: High-Level Architecture of the i-Voting Pilot ..., 20

mGov4EU D5.2 Public Page Il


file:///C:/Users/burgstaller/Desktop/mGov4EU-deliverables-May2022/mGov4EU-D5.2-PU-M12.docx%23_Toc104812018
file:///C:/Users/burgstaller/Desktop/mGov4EU-deliverables-May2022/mGov4EU-D5.2-PU-M12.docx%23_Toc104812019
file:///C:/Users/burgstaller/Desktop/mGov4EU-deliverables-May2022/mGov4EU-D5.2-PU-M12.docx%23_Toc104812029

%
D5.2 — Transdisciplinary Evaluation Framework m mGOV4EU

List of Tables

Table 1: Initial set of indicators for evaluating the smart mobility pilot................cccciiiiiin i, 15
Table 2: Initial set of indicators for evaluating the mobile signature pilot ............cccccovviiiiini i, 18
Table 3: Initial set of indicators for evaluating the i-voting pilot..............ccoooiiiii, 23

List of Abbreviations

Abbreviation Meaning

AdES Advanced Electronic Signature

DoA Description of Action

elDAS electronic IDentification, Authentication, and trust Services
elD electronic IDentity

SDG Single Digital Gateway

mGov4EU D5.2 Public Page IV



N
D5.2 — Transdisciplinary Evaluation Framework m mGOVlI-EU

Chapter 1 Introduction

This deliverable addresses the development of the transdisciplinary evaluation framework as
outlined as one of the core targets in Task 5.1. Along with its description in the DoA, this deliverable
covers the necessary steps, processes, and methods to derive the required evaluation framework.
In order to recognise the developments in the overall MGov4EU project structure, Task 5.1 and thus
Deliverable D5.2 are well-aligned with the other tasks and activities. This starts with the recognition
of functional requirements of building blocks and the pilots in general, as covered in WP1. In addition,
requirements stated by the key stakeholders, identified in WP2 — T2.1, are also covered.
Furthermore, the currently ongoing Task 2.6 concerning pilot applications plays an important role in
the development of the transdisciplinary evaluation framework.

As the final set of pilot specifications will only be available later on in the project (D2.7 “mGov4EU
Pilot Specification and Architecture” due in M20), this deliverable offers a first, initial set of indicators
for evaluating the pilots. This initial set will be further developed and updated, wherever required by
the final pilot definitions. As this might also impact the evaluation process in general, the process
has been split into two parts. The first part covers the evaluation of the design phase of the pilots,
resulting in the D5.5 “Pilot Evaluation Report — V1” due in M25. The second part covers the
implementation and execution of the pilots, resulting in D5.7 “Pilot Evaluation Report — V2” due in
M36. By splitting the evaluation into these two phases, we are not only able to focus on the crucial
sub-parts of the pilots, i.e., the design and the implementation, but also tackle potential future racing
conditions between the tasks, the pilots, and the associated evaluations (see Figure 1).

Continuous monitoring of D5.5 Pilot Evaluation

pilot development for _
potential updates to D5.2 Report - V1
[ |\ lMZS ‘
‘M‘IZ ‘MZO ‘M?:GV
D5.2 Transdisciplinary D2.7 mGov4EU Pilot D5.7 Pilot Evaluation
Evaluation Framework Specification and Report — V2

Architecture

Figure 1: Timeline for activities in T5.1

Besides the evaluation of transdisciplinarity aspects in the design and implementation phase of the
pilots, it was decided to separate the second stream of evaluation into its dedicated task, i.e., T5.2
“Security Evaluation” and associated deliverable D5.6 “Security Analysis of mGov4EU Pilots”. This
task focuses on the identification of barriers in terms of security issues and threats concerning
technical aspects of the mGov4EU project. Security evaluations conducted in this task are two-fold.
First, interfaces, apps, and services designed in WP2 are analysed systematically to identify potential
security risks and to derive adequate countermeasures for these building blocks already on the
architectural level. Second, a security-analysis framework is developed and applied to the pilot use
cases defined and implemented in WP4 to identify the pilots’ specific security-related risks and to
provide them with risk-mitigating countermeasures. As the implementation, execution, and
adjustment of the pilots are running until the end of the project, the associated deliverable D5.6
“Security Analysis of mGov4EU Pilots” is also due — same as D5.7 — in M36.
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Chapter 2 Transdisciplinary Evaluation Framework

2.1 Workflow of Designing the Framework

In the following, we are going to describe the design of the underlying process,
which finally led to the development of the current framework draft. The design and development
process run over a period of one year (M01-M12) and included several steps, covering both
literature, as well as partner involvement from both groups, i.e., pilot leaders and other partners.
Fehler! Verweisquelle konnte nicht gefunden werden. Figure 2 depicts the different steps taken

Alignment Workshop

Pilot Evaluation @
Literature Revie.w . . Transdisciplinary

O
00 Evaluation . 00000
O

Framework

Pilot Workshops

Figure 2: Three main phases for design and development of the evaluation framework

during the design and development process.

2.1.1 Alignment Workshop

As a first step, we started with an alignment workshop with all partners involved in Task 5.1 on the
5" of February 2021. Besides the scientific partners, this also included Scytl to represent a piloting
leader and to have them sanity-check our discussions and plans from a piloting point of view. The
workshop was held online, and we used a Mural* board as means of interaction and documentation
of our thought process (see Figure 3). In this workshop, the partners reflected upon the given tasks
according to the DoA, and how they are dependent on each other. We then continued to group them
by theme and overall activities to achieve a better picture of what to do, by when and by whom.
Along with this discussion, we also identified internal roles that partners would keep in mind when
acting or interacting within WP5 but also concerning other ongoing tasks and work packages such
as WP1 and WP2 at that time. Afterward, we jointly orientated the grouped activities along the project
timeline, also considering the foreseen evaluation phases, represented by the according
deliverables, i.e., D5.5 and D5.7. This helped us to identify potential racing conditions with other pilot
activities (see Chapter 1), and also to draft realistic expectations of the degree of stability the initial
evaluation framework can achieve, taking into consideration the ongoing processes of pilot
definitions, architecture development, and associated building block development.

1 https://www.mural.co/
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Overall Task Descrlptlon Involved Partners

This task coves

DUK flead), FHG, UTartu, SCY

Deliverables

M12 . D5.2 Transdisciplinary Evaluation Framework
M25 - D5.5 Pilot Evaluation Repart V1
M36 - D57 Pilot Evalustion Report V2

Tasks in T 5.1 Roles in T 51

ey Twe e
saumere o Tome——

]
?
i
|

*Customer  Finel users supporte
ofthepiist of the pilot

il

connect 1o
JFTE

gt

Py
wibgdng O
Seckmngners

M25D5.5 M36 D57
. —

Year 2 Year 3

Figure 3: Mural board reflecting the discussion process within the T5.1 alignment workshop (for illustration
purposes only)

After the initial alignment was completed and the project partner agreed upon a timeline for the
upcoming work, the next phase of the design and development for the transdisciplinary evaluation
framework was started, i.e., the screening of literature to reflect the state-of-the-art in the domain of
transdisciplinarity in the upcoming draft of the framework itself.

2.1.2 Literature Review

In order to be able to design our transdisciplinary evaluation framework, a thorough literature search
was conducted, seeking the most recent and relevant academic publications on transdisciplinary
evaluations. Due to transdisciplinarity being an interdisciplinary field of study, the search for the
publications was conducted in two of the largest peer-reviewed literature databases: Scopus and
Web of Science. The search string that was used to conduct the search was

TITLE-ABS-KEY ( ( transdisciplin®* AND ( framework OR model ) AND ( evaluation OR benchmark*
OR assessment) ) ).

This way publications that focused on transdisciplinary frameworks or evaluations could be found.
The search resulted in 806 results in Scopus and 631 in Web of Science. These were further filtered
to those papers available in English, reducing the starting amount to 776 and 605 respectively,
summing up to 1381. After duplicates were removed, the search revealed 1006 papers. To be able
to narrow down the number of publications by filtering those that were deemed unsuitable for the
topic at hand, two researchers conducted a deep review of the title and abstract of the list of
publications, removing publications for the following criteria:

1) Duplicates that had not been detected before;

2) Publications that were too specific: focus on the field of medicine, veterinary, ecology;
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3) Not a publication on transdisciplinary evaluation;
4) Lack of indicators or relative sources of information for the goal of this desk research.

The sample was narrowed down to 185 publications, and finally, a conjoint discussion with three
researchers discussing those articles that were slightly unclear if they should be included in the
analysis or not brought the final sample down to 75. Out of these 73 were available for download
and were further reviewed and explored in their entirety.

In order to be able to move forward with the analysis, MAXQDA? was selected as the software for
coding the literature. An inductive approach was selected as the best option for this research, where
a coding schema was defined after a sample of the literature was reviewed. First, three researchers
reviewed and coded the same five papers that were deemed highly relevant when screening the
databases. Next, a workshop was set up to discuss the individually found codes and subcodes for
segments to understand transdisciplinarity at its core and how to evaluate it. A final set of codes and
subcodes were defined upon, alongside guiding principles on how to select a specific code for a
segment. The rest of the papers were divided equally into the three partner organizations
participating in the design of the evaluation framework. A total of 1375 segments were extracted in
the texts and the categories in which they were coded are the following:

o Characteristics of transdisciplinarity
o Frameworks
¢ Dimensions
o Purpose
Timing
Scope
Actors
Impact
o Mix/Granularity
¢ Indicators
e Challenges of transdisciplinary evaluation

O O O O

2.1.3 Pilot Workshops

Once the literature review was completed by the involved scientific partners, i.e., UTARTU and FHG,
we then transitioned into the development of pilot-specific indicators via direct involvement of all pilot
leaders, i.e., Scytl, ECSEC, and go.eIDAS. This was done via three pilot workshops. The first
workshop was held during the consortium meeting in Graz at the end of October 2021. The second
and third workshop were held in November 2021 respectively. Each of the pilots was handled by a
dedicated person of DUK, as well as an associated scientific partner, i.e., UTARTU for the i-Voting
Pilot, FHG for the Mobile Signature Pilot, and DUK for the Smart Mobility Pilot. For each of the pilots,
the pilot leaders were guided through four distinct phases. An overview of the process can be seen
in the example Mural board in Figure 4.

2 https://www.maxgda.de/
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Figure 4: Example of the initial working session with the pilots (for illustration purposes only)

In the 1% phase, the pilot leaders were asked to answer the “5 Ws” [1] in order to provide the scientific
partners with a current state of the pilot definitions. These questions refer to: i) what are the pilots
about; ii) why are the pilots necessary iii) when and iv) where are they going to happen; and v) who
is going to be involved and targeted respectively. In the subsequent 2" phase, the pilot leaders were
asked to elaborate on potential, pilot-specific indicators. In addition, they were provided input from
the literature review in terms of possible, more generic indicators. Here, we also supported the pilots
in the discussion around the definition of transdisciplinarity and how to interpret this concept in the
context of the mGov4EU project. We then moved to the 3 phase, we then asked the pilots to
separate the jointly developed indicators into two categories, i.e., related to the design process of
the pilots, and the implementation itself. In case of a high number of indicators, we also requested
the pilot leaders to prioritise the indicators. In the 4" and final step, we asked them to reflect with us
on how to measure each indicator, where information for the assessment and analysis could be
found, if the indicator could be a generic one independent of one pilot and if the group agrees on
considering the indicator.

2.2 Surveying the State-of-the-Art Literature

In the following section, we are summarizing core aspects of transdisciplinarity that were identified
during the literature review process. These aspects do cover the terminology of transdisciplinarity as
such, an overview of existing transdisciplinary frameworks, dimensions to consider when designing
transdisciplinary projects, generic indicators for transdisciplinarity assessment, as well as challenges
for transdisciplinary approaches.

2.2.1 Characteristics of Transdisciplinarity

By analysing the literature, different definitions of transdisciplinary research could be found.
Therefore, authors often refer to existing definitions and then develop their definitions to relate to
them. We have tried to highlight the main pillars of transdisciplinary research. In that sense,
transdisciplinary research is embedded in a real-world problem context, is tackled in an
interdisciplinary way, extending beyond science stakeholders, is done together in an interactive joint
engagement, making sure that the knowledge of everyone is integrated and transferred to enhance

mGov4EU D5.2 Public Page 5 of 32
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the relevance for the active stakeholder, but also the society as the recipient (see Figure 5). All six
pillars (i.e., real-world context, interdisciplinary research, beyond science, interaction, integration,
and relevance) will be explored further in the following subsections.

Business

Discipline A m Government

/ \

Discipline B ‘ Civil
—~._ Society

- M

Figure 5: Six pillars of transdisciplinary research
Real-world context

At the beginning of transdisciplinary research, there is a problem of everyday life that has to be
solved [2]. For practitioners, it is of particular importance that the solution of an everyday life problem
is addressed. These everyday life problems are examined to shape real processes. In addition, legal
frameworks and possible actions have to be considered in their context [2]. In other words,
transdisciplinary research focuses on solving real and complex problems and questions aiming at
creating knowledge that is solution-oriented to societally relevant problems [3], [4]. Also, other
authors [5] consider this problem — and solution approach essential for transdisciplinary research.
Its knowledge emerges from a particular context of an application by addressing societally
relevant problems as drivers for posing scientific research questions [6].

Interdisciplinary research

Transdisciplinary research includes interdisciplinary research, where transdisciplinary is the broader
term of both concepts. The main purpose of transdisciplinary research is to search for solutions to a
matter or a complex problem that cannot be solved with knowledge and techniques from a single
discipline [3]. In other terms, it frees itself of its specialized or disciplinary boundaries, defining
and solving its problems independently of disciplines. This is not to dismiss specialized and
disciplinary knowledge, but to ensure that problems are not seen in a one-dimensional way, i.e., from
a solely specialized or disciplinary perspective [6]. Interdisciplinary research includes considering
the context of multiple disciplines and their intrinsic knowledge gathered in the same environment
through disciplinary transcendence and transgression [3], adding perspectives from different
disciplines [4]. This requires researchers of different disciplines to work jointly [2] and to
collaborate [7].

Beyond science

One important aspect of transdisciplinary research is its bridging function between science and
practice, transcending the boundaries between scientific disciplines and societal actors [5], [6]. The
involvement of various non-academic stakeholders is an essential characteristic of
transdisciplinary research projects [2], which can span from business, government to civil society, or

mGov4EU D5.2 Public Page 6 of 32
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from industry to societal entities, seeking for application of the research results [3].
Beforehand societal problems have to be related to scientific problems [8] so that researchers
can work jointly with practical experts [2] on an equal basis [4] involving scientific and non-scientific
sources or practices [9]. This alignment of partners’ needs and desires, makes the process relevant
to all parties [10], contributes to both societal and scientific progress, accounts for the diversity
of perspectives [6], and can create a culture of accountability [3].

Interaction

As already mentioned, very different actors from different disciplines and beyond the scientific field
work together in a transdisciplinary project. In many definitions and descriptions of transdisciplinary
research, this interaction is emphasized and referred to in different ways. The term co-production
is considered a core concept of transdisciplinary research, representing the importance of
interaction between the stakeholders [3]. Others emphasise the notion of research collaboration
[4], [6], or the cooperation of different algorithms and approaches [9]. The goal is to connect skills
and knowledge through teamwork and collaborative networks [3], cooperative learning and
problem solving [9], active participation of all stakeholders [2], and engaged participants in
processes of reflection, deliberation, and negotiation [7].

Integration

Given the purpose of the above-described interaction, terms such as integration, synthesis, or
transition are mentioned. Transdisciplinary research seeks to overcome the fragmented view of
science and hyper-specialization through dialogue and integration of knowledge [3]. Integration
is the cognitive operation of establishing a new, previously non-existent connection between the
distinct epistemic, socio—organizational, and communicative entities that make up the given problem
context [6]. Thus, it produces new knowledge by integrating these different scientific and extra-
scientific findings [8], which others refer to as synthesis of the individual findings [4]. While the term
integration implies the integration of disparate entities into a new entity, others emphasise the term
transition, which refers to the successful solutions or applications to a distinct application domain
[9].

Relevance

The promises of transdisciplinary research can be distinguished between benefits for project
members (internal) and benefits for external stakeholders (external). Within the project
boundaries, the most fruitful engagements will occur in environments and partnerships that provide
mutually beneficial and relevant learning opportunities for both users and researchers [10].
Mutual learnings should be facilitated in successful transdisciplinary projects [4]. Other internal
effects besides shared learning include mutual accountability, ownership, and leadership among
project participants [7]. Outside the project boundaries, transdisciplinary research contributes to
both societal and scientific progress [6], [8], which is guaranteed by the broad stakeholder
engagement beyond science, mentioned above. In turn, other authors emphasize the practical
benefits to society, e.g. by initiating public health programs, generating land-use plans, developing
environmental policies, and excluding some of the standard academic outputs such as peer-
reviewed publications or academic [7] or stress the need to secure the promised societal benefits
[4].

Overall, transdisciplinary research aims to provide a fundamental understanding [2] to generate
knowledge that is solution-oriented, socially robust, and is transferable to both scientific and
societal practice [6].

2.2.2 Transdisciplinary Frameworks

The field of transdisciplinarity is complex, as it focusses often on real-world, wicked problems,
includes a high number of heterogenous stakeholders, and also demands for the acknowledgment
of sector-specific requirements, cultures, knowledge, and expertise. It is therefore not surprising that
the scientific discussion concerning the standardisation of such transdisciplinary projects is also quite
diverse. According to [11], the discussion of frameworks in transdisciplinarity can be organised
around three different perspectives:

o the setup of transdisciplinary projects,
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o the experience of researchers concerning transdisciplinary projects, and
¢ the evaluation of transdisciplinary projects.

Considering the area of setting up transdisciplinary projects, there do exist approaches that try to
present ideal archetypes of such projects, including the strong focus of mutual learning. Examples
for such attempts can be found in [12]-[14], as well as [15]. Overall, most works agree upon the main
phases being problem framing and team building, co-creation, and knowledge building, as well as
knowledge integration. This implies that the results are useful to both parties, the scientist, as well
as the practitioners (see Figure 6Figure 6 That being said, if all these phases are always
implemented and in consequence can achieve constantly the desired impact is still debated within
the literature [11], [16].

Formation of a
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<
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Figure 6: Joint benefits for science and practice through transdisciplinarity [17]

In the second area, i.e., the reflection of real-world experiences of researchers of transdisciplinary
projects, there do exist reports of finished projects (see [11], [18]), yet often these reports do focus
strongly on the scientific perspective, seldomly on the co-leader of practice, and are lacking the same
coverage of generalised frameworks as present in the area of setting up projects [11].

In the third and last area, i.e., the evaluation of transdisciplinary projects, has seen ongoing
discussion of how to approach this challenging task [8]. Several evaluation frameworks and sets of
indicators have been presented to measure the societal impact of transdisciplinary projects (e.qg.,
[19]-21]), yet there is still no unique way of how to include the different views of all stakeholders,
i.e., research and practice, into the evaluation of a transdisciplinary project (see [11], [16], [21]).
Thus, a custom approach, based on the particularities of the project, needs to be co-developed by
the stakeholders, considering the particularities of the desired impact, i.e., in the case of mGov4EU,
the three pilots.

2.2.3 Dimensions

Transdisciplinary projects can be evaluated in several dimensions. In the following, we are
summarizing the six major dimensions that were identified during the literature review process.

Purpose

Concerning the overall purpose of the evaluation, it has been a suggestion to differentiate into the
following categories accountability, strategy, broader purposes like learning and marketing, or
multiple purposes [22]. In addition, it was suggested to sort several criteria along with the following
four principles: relevance, credibility, legitimacy, and effectiveness [23].

Timing
Another possible dimension is the timing according to the nature of evaluation objects, which can be

separated into ex-ante, ongoing, ex-post, ex-ante + ex-post, or interactive [24]. In terms of
general evaluation phases, often authors refer to classical ex-ante and ex-post evaluations [5]. In
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[25], the author separates the areas of analysis into premise, content, and process. Premises are
reflections on the underlying assumptions and perspectives, contents are reflections on what was
constructed or planned, and processes are reflections on how it was implemented and evaluated. It
has also been observed that already before the formal commencement, lengthy discussions and
intensive negotiations could occur [26]. As an example, [27] discusses a project that profited from a
procedure, where different expectations and demands of stakeholders and scientists regarding the
results of the research have been made aware and discussed right from the beginning. In regard to
intervals of evaluation, there exist suggestions to conduct further surveys in regular intervals like six
months intervals adapting the questions to the status of the project [28]. This is also in line with [29],
where it is noted that some of the activities are expected to occur in a loop and through multiple
iterations or being taken in a circular approach.

Scope

Here, assessments could be categorized into a single assessment of an individual object of
analysis or performing a networking assessment, studying the interaction between joined groups
or institutions [3]. Assessments can also span products, entire projects, or programs [8]. One
possible distinction is what happens internally within a project and what happens externally primarily
in the organizations of the stakeholders, but also within society [30]. Transdisciplinary scientific
collaboration can be evaluated at different scales ranging from proximal/micro to distal/macro levels
of analysis [31].

Actors

During the evaluation, different actors can be identified. For example, the researchers conducting a
study can also be the evaluators or different persons who take over this role [19]. Another possibility
to form an evaluation could be a coaching model, facilitating self-reflection about what members are
supposed to be doing and how well they are doing it in comparison to a jury model [32]. One
differentiation is how interdisciplinary teams integrate disparate bodies of knowledge in 4 types:
common group learning, modelling, negotiation among experts, and integration by a leader

[5].
Impact

Considering the impact of a particular project or action, different types of affects can be achieved.
Societal impacts of research projects range from direct impacts (e.g., knowledge generation) to
long-term community impacts (e.g., community well-being) [19]. Another possibility can be found
when following the principles of citizen science. The evaluation of engagement can be considered
in three dimensions: (i) scientific impact; (ii) participant learning and empowerment; and (iii)
impact on society at large [33].

Mixed

This category contains dimensions that can be seen from multiple perspectives at the same time.
Considering the term “evaluation”, it can be described as "the systematic collection of information
about the activities, characteristics, and outcomes of projects" that aims to assess the achievement
of the objectives, the efficiency, effectiveness, impact, and sustainability of a plan [18]. The formative
evaluation of the engagement process and its impacts, including demonstration of the success of
both process and outcomes is essential [23]. In this context, activities can be seen as actions
conducted by the project, leading to output generated by the project. They steer outcomes, which
are changes in knowledge, attitudes, skills, and relationships, manifested as changes in behaviour.
These changes, which are changes resulting wholly or in part from a chain of events to which the
project has contributed, finally create impact [24]. When this setup should be assessed, in general,
one possible categorization of an evaluation framework is comprised of: (1) individual abilities; (2)
collaboration; (3) content; and (4) output and outcomes [3]. Other categorical classifications
focus on object analysis specifications, physical and financial inputs, and outputs [3]. When it
comes to assessing performance, the following three factors might be considered: output
performance, process performance, and career opportunities (e.g., scientific career
development via publications or acting as PI). Output performance relates to the quality of results

mGov4EU D5.2 Public Page 9 of 32



N
D5.2 — Transdisciplinary Evaluation Framework m mGOVlI-EU

and relevance to practice, process performance describes the quality of the cooperation and career
opportunities to scientific reputation indicators [4].

2.2.4 Indicators

The following section is an overview of the indicators for transdisciplinary projects and evaluations
found in the literature. Indicators help aggregate information, allowing for the analysis of complex
issues and adding value to thus help decision-makers make a suitable decision [2]. The evaluation
of scientific projects is usually shaped by expert perspectives, analysis of outputs, bibliographic
bibliometric outputs, and quantitative and qualitative indicators of cooperation, all these are
insufficient to measure the quality of a transdisciplinary project [4]. Moreover, transdisciplinarity-
specific indicators such as mutual learning, or cooperation between science and practice are
important, but also need other indicators such as the quality of project performance and the
completion of planned milestones and activities [4]. The most available literature on the evaluation
of transdisciplinary projects focuses on criteria to evaluate the process, “competence of the project
partners, adequacy of the problem formulation, flexibility of the project management, legitimacy, and
fairness” [19].

Some transdisciplinary indicators include whether a project or research is or was socially relevant if
the focus was on solutions if it will be sustainable in time, rigorous, and scientifically robust [25].
Evaluators, especially internal evaluators should attempt to question and analyse their actions and
thoughts on how things are being done [6].

Chapter 5 Annex shows the list of relevant indicators, and criteria found in the literature, these include
guestions that should be answered by evaluators and members of transdisciplinary projects and
some examples of indicators included in transdisciplinary projects and their evaluations presented
in the analysed literature.

Several authors raised the issue of the importance of joint development of indicators by the
researchers and stakeholders involved [6], [25]. To present a series of relevant indicators for the
evaluation of the mGov4EU project and pilots, several workshops both hybrid (online and offline
simultaneously) and online were conducted. The goal of these workshops was to involve and receive
input and feedback from the partners and developers involved in the pilots, to design and co-produce
relevant and suitable indicators for the pilots, a key part of the overall project. More details on the
methodology of the workshops may be found in Section 2.1.3. The transdisciplinary evaluation
framework presented in this deliverable will include not only indicators discussed and agreed on in
the workshops but also some of the key indicators found in the literature that are applicable and
appear to be useful to evaluate the mGov4EU developments.

2.2.5 Challenges

The analysis of the literature on transdisciplinary evaluation raised a series of potential challenges.
These challenges vary from aspects that must be taken into consideration when conducting a
transdisciplinary process, such as privacy and ethical considerations [34], to barriers that must be
overcome due to the transdisciplinary nature of a project or evaluation. In this section an overview
of these challenges will be presented, ranging from considerations regarding the evaluators, the
timing and size of projects and the effect this may have, the involvement of stakeholders, not only at
the ideal point in time but also the importance of actually representing stakeholders faithfully.
Moreover, the competences needed in order to develop transdisciplinary processes, and the
problems that might arise from working with a variety of disciplines, ranging from the lack of a clear
glossary of terms to specific guidelines [35], [36].

The initial barriers of transdisciplinary research lie in the differences between the organizational and
institutional variances of the disciplines [35]. Many times, transdisciplinary research has to face the
division between science and practice [37], each process needs to adapt to a specific context, the
needs of both scientists and non-academic parties, and reach the desired outcomes taking into
account the limited amount of money and time [38]. Selecting the appropriate methods for
collaboration, knowledge integration, and evaluation is important to accommodate each particular
project’s context [39]. Often a broader conceptual framework is heeded as traditional bibliometrics
for evaluation are insufficient for transdisciplinary projects [25], [26]. Defining a conceptual evaluation
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framework may involve not only searching through existing literature but consulting with experts,
practitioners, and experienced stakeholders in a variety of fields [29]. This analysis of all parts is
crucial to avoid a project or evaluation being viewed as a collection of disjointed pieces [26].
Addressing the range of criteria needed to evaluate a transdisciplinary project requires
understanding the importance and value of identifying these aspects and working to create
opportunities and learnings from each particular challenge.

One of the key challenges mentioned throughout the literature is time. Particularly, the authors stated
that the consequences, contributions, and long-term effects of transdisciplinary projects may not be
taken into consideration, and a long time frame may be required to evaluate the outcomes of an
initiative [25], [40]. The reason for this is that some outcomes may emerge gradually and are not
visible immediately [25], results can take years to materialize and impacts are sometimes hard to
trace back to a particular project [31], [41]. Moreover, projects that are evaluated immediately may
be skewed by the impressions of the recent activities in the project and the actual effects from the
outputs require more time before they can be evaluated [19]. It is also difficult to capture the long-
term contributions of activities that extend through several months or years [42]. Some of the impacts
may be temporary or long-lasting: an immediate evaluation may show the temporary results and
impacts, but not necessarily the long-lasting effects [25].

Time is not only related to the timing and precise moment of the evaluation of a project, but also
throughout the project development. A long-term commitment of partners may pose a challenge, and
time may also put pressure on the financial constraints of projects or programmes [43]. Finally, the
need to allocate sufficient time and money to define the objectives, even before the activities begin
is key to providing the basis for a successful transdisciplinary endeavour [38].

A recurrent challenge presented throughout the literature was the need for adequate competences
and capacities within transdisciplinary projects. The changes implemented in transdisciplinary
projects can be technological, attitudinal, and cultural and require professionals and stakeholders to
develop specific competences [44]. Some of these competences include the need for clear
communication and facilitation of knowledge [35]. Interdisciplinary coordination capabilities are
crucial for project success, yet it is not always available, personnel and managers need to adapt to
the project circumstances and learn to collaborate within academia but also with non-academic
stakeholders [45].

On that note, the involvement of stakeholders is a key characteristic of transdisciplinary
developments. Nevertheless, this participation of stakeholders from different areas raises a series
of challenges for these projects. Firstly, in some projects the drive to involve stakeholders is unclear,
and the lack of awareness leads to expectations not being met [46]. Moreover, it is an even greater
challenge to get the appropriate stakeholders on board for a project, despite conducting a rigorous
stakeholder analysis, the understanding of power relations and dynamics is not always
straightforward and may require proper incentives to promote participation [7], [38]. One project only
had participants, coordinators, and project leaders participate in the evaluation: one question
remains, are these involved stakeholders the correct ones to assess the project objectively, or should
other stakeholders be involved in the assessment process [47]. This is closely related to the fact that
ties and relationships to some stakeholders may develop smoothly, while others may take longer or
more work [38].

Also, the involvement of non-academic actors requires a joint understanding of the research,
focusing not only on the scientific aspects but also on societal issues [3], [38]. Recurringly, the
authors mentioned that stakeholders’ opinions remain unconsidered, stakeholders need to feel
heard, represented and somehow trust researchers to take into consideration their input [4], [23],
[44], [48]. Therefore, a key challenge for transdisciplinary projects is to shift the focus from basic
research to the co-production of knowledge involving a variety of stakeholders, by including and
taking into account their views, input, and opinion [33]. Transdisciplinary projects usually take place
in complex contexts, allowing for a diverse group of stakeholders, with varying views on the project
at hand, but not all possible stakeholders are available or can take part in the process [38], [39]. Itis
important for project leaders to facilitate the collaboration process, and consider stakeholder
knowledge and expertise [49].
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Finally, transdisciplinary projects might be easier to implement in smaller projects, and when shifting
to larger projects the management of stakeholders, among other barriers, becomes too hard a task
[35]. It is important for project managers, to not allow the co-production of knowledge to continue to
reproduce society’s existing power imbalances, but to select an array of stakeholders representing
even the smaller, less powerful groups in society [37].

A few challenges found in the literature were associated with the people evaluating transdisciplinary
research projects: the evaluators. Evaluators may sometimes be external, sometimes internal, and
close to the project, and sometimes a mixture of both. When evaluators are external, they may thrive
on the distance they have from the project, but at the same time lack the comprehension of how the
internal dynamics developed, and what may be the ideal criteria to assess a project process [39].
The complexity of transdisciplinary projects requires evaluators to go beyond traditional reference
systems for evaluating projects [2]. When evaluators are internal, or part of the project, it is important
for them to consciously review their actions, and reflect on how things have been done [25]. As
mentioned previously, time represents a challenge, as it might affect stakeholder memory of past
activities [39]. Evaluators have a complex task, especially when there exists a lack of high-quality
data to evaluate a project [39]. Guidelines for evaluation and peer-review have to take into
consideration the different disciplinary standards [32], furthermore, it is not an easy task to find
reviewers with cross-disciplinary experience [23].

A key characteristic of transdisciplinary projects is the inclusion of a variety of disciplines working
together, many disciplines, professions, and fields are usually involved [21]. This enriching process
implies a series of challenges associated with it. Firstly, multiple stakeholders may have different
views, priorities, and goals for a project [50], it is important to create a balance of these perspectives
and generate a coherent whole [32]. The initiatives must be tailored to somehow address the main
priorities and goals of the disciplines [50], mainly since changes and results extend through multiple
domains [42]. The researchers from different disciplines working together might have trouble not
only getting along but also implementing mixed research methods [51], there is a need for mediations
and an understanding of potentially conflicting values and expectations [34]. Transdisciplinarity is a
growing field, but there is no common glossary of accepted definitions, terminology, or common
shared framework [35], [36], [40], it is hard to participate in a discipline with particular terminology
that one does not understand [48].

Not addressing the articulation of these disciplines and actors may lead to those involved being
disappointed [46]. Taking into consideration and understanding the challenges associated with the
transdisciplinary process and evaluation, may help implementors design processes according to
their needs, building upon their strengths and finding ways to mitigate the challenges.

2.3 Pilot-specific Indicators

2.3.1 Smart Mobility Pilot

This pilot is dedicated to demonstrating the overall applicability of the mGov4EU architecture and its
inherent building blocks in mobile use-case scenarios. In the concrete case, we are focussing on
state-subsidised mobility services, which require the customer (citizen) to provide proper
identification. The pilot is conceptually placed in an existing mobile solution, i.e., where a citizen can
use their German elD “Personalausweis” as a means of identification and interact with the system
by making use of an NFC interface. The existing mobility application is referred to as FiftyFifty Taxi
App? and allows local citizens within a certain age range to use the taxi service with subsidised
prices, after confirming age and place of residence via elD. However, currently, the system works
only with the German elD. Hence, this hinders citizens from the other Member States to make use
of the service in the same convenient way as their German counterparts, although being eligible in
general. The mGov4EU Smart Mobility Pilot is going to enhance the system in the way that foreign
elDs become usable within the described mobility service scenario. Figure 7 shows the adapted

3 https://play.google.com/store/apps/details?id=de.ecsec.FiftyFifty&pcampaignid=MKT-Other-global-all-co-prtnr-py-PartBadge-Mar2515-1
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mobility solution concept, while Figure 8 shows the current architectural overview, including the
enhancements provided by the mGov4EU project.
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The mGov4EU Smart Mobility Pilot will thus make use of elIDAS compliant elDs for mobile
applications, following a mobile-first approach. Based on the respective elD, a set of credentials can
be derived, which are then used for authentication. From a cross-border perspective, the pilot
incorporates selected notified elD schemes, enabling foreign elDs to be used within the pilot.

Table 1 lists the name of accepted indicators together with their source of origin and a longer
description. This is an overview of the indicators that will be used to measure and evaluate the Smart

Mobility Pilot.

Indicator | Source Description Success Metric

/Nature

Ease of Use | interview/surve | Likert scale rating the ease of On a 7point Likert scale

(Customer) | y/focus group use of the application. (7=max ease of use, 1=

- elD sub- Technical min. ease of you) the

process average user feedback

should be 4 or above.

Technical interview/surve | How difficult is it to integrate a Number of obstacles solved

ease of y/focus group new member state into the vs number of obstacles

Integration | of design system? (Description of identified (at least 60%)

of e-ID partners obstacles)

(openiD Technical

Connect,

SAML)

Degree of Interview/comp | Use software licensing The license is given for all

freedom arison with frameworks - Designers have to | software systems, which

concerning | framework state their licenses are being used.

the license | Theoretical At least 50% of all licenses

are open access.

Openness System / number of foreign elDs that are | At least 2 foreign elDs are
Technical integrated for testing integrated for testing.

Registration | mobility the time it takes to register using | It will on average take

time application a foreign elD under 1 minute to register
System / using a foreign elD.
Technical

Mutual s f | learni int Likert scal

Learning of urvey or Degree o mytua earning On a 7-point Likert scale

Project Inte'rV|ew of betvyeen project partners and (7=max mutual Iearnlng)

Partners Project quallt_atlve results on concrete the average user input
Partners/ learnings should be 5 or above.
Theoretical

mGov4EU D5.2

Public

Page 14 of 32




D5.2 — Transdisciplinary Evaluation Framework

X' mGov4EU

Indicator | Source Description Success Metric
/Nature
Knowledge | Survey or Degree of mutual learning See above
e | rasn " | e s AP, | Mutaleaning processes
S J 9 take place between science
disciplines Partners/ transfers :
X and practice
Theoretical
Success System / Number of failed transactions or | Failed transactions are less
rate Technical transactions that could not be than 1% of all transactions.
finished in comparison of total
numbers
Time System / Time or steps needed for At least 50% faster/sleaker
efficiency Technical registration in comparison to registration in comparison
existing systems to manual registration.

Table 1: Initial set of indicators for evaluating the smart mobility pilot
2.3.2 Mobile Signature Pilot

The Mobile Signature Pilot aims to provide a user-friendly way to create advanced and qualified
electronic mobile signatures according to the elDAS regulation. It will support the user-controlled
provisioning of documents and the creations of signatures. This pilot aspires to optimize the use of
advanced signatures with existing workflows. In addition, the pilot will demonstrate how it will simplify
workflows by improving the ease of use of using European mobile signatures without the need for
signature cards.

The mobile signature pilot will demonstrate the use case “international contract signing procedures”.
It will showcase how the procedure can be done with multiple signatories and elDs from different EU
member states and cross-border data exchange processes with a mobile solution (see Figure 9).
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Figure 9: Overview of the Mobile Signature Pilot
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The pilot will be using mobile technologies with the mobile signature. It will be using the elDAS layer
in two ways. First, it will use the capabilities of the system for advanced and qualified signatures.
Second, it will ensure that the e-signatures are based on the elDAS regulations. The pilot will be
supporting the SDG principles by allowing the user to have control over what data is shared when
signing a document, however, it will not be using the SDG layer explicitly. Regarding the cross-
border aspect, it will demonstrate how various elDs from different member states can sign the
consortium agreements.

From a technical point of view, the mobile signature pilot will be using two main building blocks. The
elD Interoperability system and the eSignature Interoperability System. The elD Interoperability
system currently plans to have the ability to use an extended elDAS framework with mobile devices
for eIDAS based mobile cross-border authentication. In addition, it may be possible to authenticate
through a digital wallet, where the user has control over their elD attributes.

The eSignature Interoperability System has four planned features at this point in time. First, it will be
able to create AJES signatures. Second, it will be able to create an authorization of a seal signature
with contact-less cards. For example, with the German elD. Third, it could create the authorization
of a seal signature with a derived credential from a contact-based elD card (e.g., the Estonian elD,
Belgium elD). Fourth, it will allow the dispatching of signature generation of different sub-systems
depending on the home country of the user (see Figure 10).
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Figure 10: High-Level Architecture of the Mobile Signature Pilot

Table 2 lists the name of accepted indicators together with their source of origin and a longer
description. This is an overview of the indicators that will be used to measure and evaluate the Mobile
Signature Pilot.

Indicator Source Description Success Metric
/Nature
Time Different Compares different Measure how many contexts
Efficiency for | versions approaches to minimizing switches you have in the
interactions and to avoid process. Maximum 1 context
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Indicator Source Description Success Metric
/Nature
Users Theoretical | context switches for the user | switch foreseen.
Disciplines Interviews/ | Number of disciplines At least three disciplines from
involved in Theoretical | included in existing “X” taxonomy. (eg. Austrian
the Design of taxonomies discipline taxonomy)
the Pilot
Number of Interviews/ | Number of different member | A minimum of 2 national
National Theoretical | states that can potentially signing solutions integrated.
ggm?ogns use the pilot At least 2 foreign elDs are
Integrated integrated for testing.
Number of Interviews/ | Number of existing signature | A minimum of 2 connected
Connected Theoretical | solutions that can be signing solutions integrated.
Signature integrated into the solution
Solutions
Mutual f ¥ : int Lik |
Learning of Surve_y or Degree o m_utua earning On a 7-point Likert scale
Proiect Interview of | between project partners (7=max mutual learning) the
Par{ners Project and qualitative results on average user input should be 5
Partners/ learning outcomes or above.
Theoretical
Stakeholder | Survey or Degree of stakeholder Extract expectations, points
motivation for | Interview motivation of stakeholders from interviews WP2, then
participation | with and qualitative results on confirm these with advisory
stakeholder | concrete motivational board members via interviews
board/ examples and then compare how many
Theoretical of these were actually covered
by the developed pilot (e.g., 3
out of 12)
User Base System / Number of national and At least 10 users were
Technical cross-border users involved from at least 2

different member states.
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Indicator Source Description Success Metric

/Nature
User System / Cases signed per user Each user signed on average
Adoption Technical at least 2 cases.
Number of System / Number of created In the test system at least 100
signatures Technical signatures within a certain signatures were created during

timespan the pilot phase.

Success rate | System / Number of successful Failed transactions are less

Technical transactions or transactions | than 1% of all transactions.
that could be finished in
comparison of total numbers

Time System / Time or steps needed for At least 10% faster/sleaker
efficiency Technical registration in comparison to | registration in comparison to
existing signature systems an alternative system based
on video-identification.

Table 2: Initial set of indicators for evaluating the mobile signature pilot
2.3.3 l-voting Pilot

Despite the recurring rise of populism and similar democratic deficits, modern democracies still
heavily rely on the rotation of officials and cabinets, which is realized with regular elections. 2016
and 2017 cyberattacks and attempts to “hijack” US elections reemphasized the necessity to ensure
the security and privacy of the electoral process in the Digital Era. This usually implies the
confidentiality of voters’ personal data and the integrity of the casted votes.

However, these principles are cued a bit later within the electoral process, the initial stage is
authentication. This authentication stage might be simultaneously the most vulnerable for attacks
and manipulations especially in the context of online voting due to third-party applications, violation
of the un-coercibility principle, and identity theft.

Nevertheless, the situation is not as dire as it is described, there is a solution embedded into the i-
voting pilot use case, which will not only help to overcome the above-mentioned hazards and
challenges but also it could make EU-level elections more seamless and convenient for the
electorate. The solution, offered by the mGov4EU project, is based on electronic national identifiers
for authentication (elD) that were recognized by the corresponding governments within the eIDAS
interoperability framework and has a premise, consideration that a person might have several elDs.
To simplify the procedures, for the i-voting pilot a self-registration of voters is foreseen. The
databases used by different administrations in the Member States are primarily designed for specific
cases or services. The register's underlying structure is often set up before generic rules for
exchanging elDs, such as in the eIDAS regulation, are established. This causes a gap of attributes
that allows an automated exchange of information and mapping of identities. This gap - as a generic
issue - was identified by the EC, the SDGR-Coordination Group and the mGov4EU project (D1.1).
Hence, the first step is to provide a unique mapping between a person (e.g., a voter) and their
identifiers, which could be obtained from various EU MSs. The second step is then to incorporate
the mapping into a solution (e.g., a web-based application) that can be used by the platform for i-
voting. As the issue was already identified in the context of the amendment of the eIDAS regulation
it is expected that a general solution will be provided as part of the new elDAS regulation and can
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be reused for the mGov4EU project. This architecture would provide additional safeguards for
personal data privacy and ballot secrecy since it will be based on already tested and proven systems.

Complementary subtasks will be the gathering of voter authorizations, issued by one or more entities
that will have the function to authorize voters to vote for a given election. These voter authorizations
will be obtained by requesting the voter’s consent to access them using the SDG-Layer. Another
possible, optional, subtask is the signature of the vote using the signature services provided by the
project. Finally, the last aspect is that since the pilot has far-reaching goals, information about the
electorate's overall perception of the interface and/or voting process would benefit the establishment
of the final product.
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Figure 11: Overview of the I-Voting Pilot

The i-voting pilot will enable voters to cast votes and to verify that they are cast as intended, i.e., that
the content of the vote cast is really the one introduced by the voter in the voting device. As depicted
in Figure 12, the cast of votes and validation of votes will make use of the elDAS identification
mechanism. Also, the cast of votes will make use of the SDG interoperability system to retrieve voter
authorizations and, as an optional task in the project, it might use the eSignature system to sign the
vote to be cast.
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Figure 12: High-Level Architecture of the i-Voting Pilot

Both objectives will be reached with the help of i-voting pilots. These pilots are crucial to the project’s
overall success for two main reasons. Firstly, it is a litmus paper -- it will support or falsify our initial
theoretical assumption about the feasibility of the person-elD mapping; if the pilot is not successful
within the walls of the University of Tartu, then it should be reconsidered and updated. Secondly, the
pilot and universities constitute the electoral circumstances, which are almost identical to real-life
electoral politics, but on a smaller scale and thus with fewer aftermaths and stakes. Here, if the pilot
proves its consistency and sustainability, it can be replicated on a bigger scale.

Table 3 lists the name of accepted indicators together with their source of origin and a longer
description. This is an overview of the indicators that will be used to measure and evaluate the i-
Voting Pilot.

Indicator Source/Nat | Description Success Metric

ure
How many the i-voting | The indicator is a conceptual At least 10% faster/sleaker
steps/descri | system, assessment tool since it is based usage in comparison to a yet
ptions of the | identity on the preparatory theoretical to be defined alternative
process provider framework and the design system.

system/ prepared by the identity provider.

Theoretical
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Indicator Source/Nat | Description Success Metric
ure

How long is | i-voting This indicator might help to assess | It will on average take under
the whole system/ the speed of response of the web- | 1 minute to cast your vote in
voting Technical based voting application. The the system and complete the
process? measurements can be done with process.
(authenticati the authentication and vote casting
on, vote data. Moreover, this data could be
casting, combined and analysed with user
ballot satisfaction, thus allowing us to
procurement conduct the basic statistical test,
, etc.) e.g., a correlation between the

duration of the voting procedure

and user satisfaction might shed

light if there is an association of

any sort.
Authenticati | i-voting Authentication attempts are Failed authentications are
on success | system /e-id | calculated by the i-voting system less than 1% of all
rate system/ and presented as several attempts | authentications.

Technical to sign in with elD. Hence, the

authentication success rate is a

derivative, which divides the

number of successful

authentications by the overall

attempts.
How long i-voting On the technical level, this is the It will on average take under
does ittake | system/Tec |[time passed since the voter 10s from submission to
to cast a hnical pushes the cast button until a registration.
vote after voting receipt is obtained. During
pushing the this time the final encrypted vote is
cast button? created, sent to the voting server,

received by the server, and

acknowledged with the receipt.
How to the At this stage of pilot development, | This can be taken from the
ensure the architecture/ | we cannot elaborate on the security evaluation
privacy of Technical & | technical privacy aspect. For that, | framework and the actual
the casting Theoretical | we need to consult with security sec. evaluation
vote? evaluation algorithms.
How many i-voting This should be not only the Retention rate (voters
voters system/Tec | number of authenticated voters or | completing the process vs.
complete the | hnical the votes cast. The golden mean voters using the system vs.
process? is to count voters who went retention rate) >80%

through all the stages mentioned
in the respective indicator.
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Indicator Source/Nat | Description Success Metric
ure
Frequency i-voting Can be retrieved from the service | Frequency (requests per
of use of system/ provider app. Time and logs, to minute)
SDG - Technical & | compute the frequency. See how
frequency Theoretical | much it lasts, how many are
curve / possible.
cross-border
SDG use
Usage of i-voting Which attributes are used for the i- | Voter authorizations. They
SDG system voting pilot for what purpose are used to authorize a voter
attributes to vote in a certain election
How did you | piloting Even though the size of the Quantification in the number
integrate the | partner/archi | consortium is impressive and of interviews conducted
different tecture and | partners are coming from different | (before and/or after piloting)
stakeholder | building fields and areas, we do not strive and the background of the
viewpoints? | block to isolate mGov4EU from interviewees
partners/ stakeholders’ opinions and
Theoretical | critiques.
How users/ The open-call nature of sample Collection of demographics
representati | Technical & | formation is biased towards the of participants to showcase
ve is the Theoretical | exclusion of some electorate diversity
electorate? cohorts. Nevertheless, we are sitill
eager to assess the degree of
representativeness of the voters
on the basis of age, gender,
nationality, etc. This indicator
might not affect the pilots in other
universities since it is not the
number one priority, yet it will be
considered after the pilots for the
final product.
User Users, i- This indicator can be realized as a | On a 7point Likert scale
satisfaction | voting pop-up window appearing after the | (7=max satisfaction, 1= min.
system/ vote is cast. The window will have | satisfaction (dissatisfaction))
Technical & | a short survey with a Likert scale, | the average user feedback
Theoretical | assessing the components of the should be 5 or above.

voting process.

How did the latency impact the
user experience?

This question could be
incorporated in the same pop-up
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Indicator Source/Nat | Description Success Metric
ure

short survey.

What kind of connectivity does the
user have?

The last criterion, which is related
to the survey, might be a multiple-
choice question with types of
connectivity: cellular internet,
domestic or public WiFi, etc.

Table 3: Initial set of indicators for evaluating the i-voting pilot
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Chapter 3 Summary and Conclusion

The objective of this deliverable, based on its definition in the DoA, was the documentation of the
developed evaluation framework, including methods, processes, and tools necessary to conduct the
iterative pilot evaluations. We thus started to describe the methodological approach chosen to
develop the first draft of the evaluation framework. For doing this, we presented the three distinct
steps, i.e., alignment, literature review, and pilot workshops, which led to the derived set of indicators.
Each step was described in detail and how it contributes to the overall activities in T5.1 towards the
creation of D5.2. We then presented the condensed findings from the literature concerning the
overall concept of transdisciplinarity and its role within the pilot evaluation of mGov4EU. This was
then followed by a description of the current status quo of the pilot definitions, as well as an overview
of so far identified pilot-specific indicators. It should be noted again at this point, that the development
of the pilot definitions is still ongoing, thus, the development of this initial evaluation framework works
against a moving target to some degree. The partners involved in the evaluation will thus closely
monitor the further development during the second project year and will adapt and modify the
framework where necessary to reflect the demands of the pilots in terms of evaluation accordingly.

The quantified metrics defined per pilot in this deliverable are providing the basis for the upcoming
two evaluation rounds in T5.1, i.e. D5.5 and D5.7 in M25 and M36 respectively. They will not only
show the level of success for each pilot in the general scope of the project, but also concerning each
individual focus point of the selected piloting area. They thus complement the results from the
security evaluation, as well as the legal and ethical evaluation in WP5. In addition, the lessons-
learned from the evaluation(s) will serve as a solid basis to describe the necessary processes to
further enhance existing results and accelerate areas with future potenial in the sustainability and
governance plan of the project, handled in T2.7 and documented in D2.8 respectively.
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Chapter 5

Annex

Transdisciplinarity
Phase

Indicators from Literature

Real-world
context

Should meet policy interests

Research manifest in actual practice

Perceived importance of the events

How likely would you be to use the application outside the context of the project?

Was a project sustainable and future focused?

Completion of planned project milestones

A follow up project can be acquired

Dissemination of project results

Used resources effectively

Was a project robust and rigorous

Popularity of the project in the corresponding expert community

The project develops implementable solutions for practice

Interdisciplinary
research

Do members work or are involved in activities related to diversified fields?

How many fields are being integrated?

Are the journals or other ways of dissemination of production classified in diverse
fields?

Diversity in workshops (nationality-gender-scientific expertise)

How many articles or other scientific predoc’s have diverse co-authorship?

Do the products combine knowledge from different fields?

Do members have diversity in their academic degrees?

Is there diversity in the research methods?

Variability of goals - epistemological or methodologic forms, product development,
pragmatic problem solving

Impacts from literature

Are articles cited or cite diverse fields (cross-disciplinary citations)

Beyond Science

Stakeholder capacities, power relations

Representation of all relevant opinions and perspectives

Is the project supported by relevant expert opinion/knowledge

Participation of extra-academic professionals

Alignment between business and society

Trust

Collaborative readiness

Should meet stakeholder preferences/interests

Interaction between academia, productive sector and society

Representatives from all important stakeholder groups are involved

Science-practice cooperation on equal basis

Was a project diverse and deliberative?

Variability of criteria in indicators - experimental rigor, feedback to multiple fields,
enhances research capability
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creation of new structures for multi-sector collaboration

Interaction

Negotiation, collective problem solving

Distribution of ideas

Collaboration between partners

Productive interactions (e.g., direct communications, financial interactions)

Affective effects, sense of relief/reassurance, sense of community belonging,
building trust

Network effect - new relationships, strengthened existing relationships

Network building

Leadership and coaching - shared decision making, consensus building

Participatory events (number, type)

Coordination of stakeholders

Conflict reduction

Stakeholder roles in events

Iterative work to ensure collaborative inputs, transparency, and mobility of
participants

Networks created or expanded

Enhanced research

Fulfilment of critical participatory roles

Interaction of social and cognitive factors in collaboration-managing tensions,
negotiating among stakeholders

Number of initiatives fostered by the working group

Response rate for questionnaires

New contacts

Stakeholder motivation for participation

Engagement of stakeholders

Mapping out and resolving disagreement and conflict

Level of involvement of stakeholders

Discussion and opinion formation

Consideration and processing of stakeholder input

Adequate level of interaction

Assess impact of collaboration

Diversity of participatory activities

Development of new collaborations

Empowerment and technological ownership

Assess trust and respect in the collaboration context

Integration

Engaging in mutual learning and joint activities

Community created or expanded

Mutual learning processes take place between science and practice

Leveraging integration-strategies that promote communication and consensus

Scientific knowledge can be gained

Improved research capacity

Changes in knowledge, understandings and skills

Integrative participation of all authors in the construction of production
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new or improved professional relationships

social consequences such as social dynamics, size of social network

Efficiency of research conducted by partners

Knowledge and information more accessible

Distribution of knowledge (production and distribution of new ideas)

Knowledge transfer

Changes in attitude

New insights and learning processes

Trust in others - increase?

Cognitive effects, new knowledge and enhanced capacities, transdisciplinary
competence

Acquired knowledge individual or collective knowledge transfer

Assess satisfaction with collaboration

Results from sub-projects merge into an overall synthesis

Relevance

Development of implementable solution for practice

Applicability and translation of knowledge

Increase the popularity of the issue

Was a project reflexive and responsive

Publications, citations, reads and shares on social media

Perceptions of involved parties

New agreements reached

Policy changes

Number of citations-patents-licenses-revenue generated

What are the impacts and application of research?

Changes in practice

Positive experience participating in the project

Is scientific production bringing solutions to complex real problems?

High scientific publication output

Policy decisions and agenda setting

Actual use of technological outputs

Was a project socially relevant and solutions oriented?

Effectiveness and impact - inclusion of unpredictable long-term impacts

Enhanced communication skills

Was a project creative and elegant?

Public goods/products produced

New scientific methods and theories developed

Behavioural changes

Understandability / ease of communication

Shift in organizational expectation

Changes to management practices

New institutional frameworks from research

Policies/laws passed

Project results are generalizable and transferable to other contexts

Outputs-usable products, final reports, presentations, joint action plans
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New business models

Infrastructure changes

New knowledge and information incorporated in policy, strategy and plans

Understanding of others (community identification, reflection and learning)

Landscape shift (norms)

Decisions made

Changes in organizational culture

Solutions implemented

Ease of use of application
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