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EXECUTIVE SUMMARY
Deliverable 2.2 focuses on the common main methodological toolkit of the WE-TRANSFORM project. The aim
of D.2.2 is the selection of suitable methodologies - among available ones - as per project goal and project
activity. The deliverable stems from the need to identify the WE-TRANSFORM methodology and knowledge
creation tools to be adopted by all Work Packages up to the agenda creation (from WP3 to WP5), in the
relevant subsequent project Tasks, to make working all the thematic groups in the cross-national living hub.
These tools will enable the project to create and share knowledge on challenges, needs, roles, responsibilities
and solutions for the impacts of automation on the transport workforce. For this purpose, a state-of-the art
review was conducted of methodological approaches applied in environments with characteristics similar to
living hubs. This initial review has been supplemented by a two-round questionnaire survey among WETRANSFORM partners in order to assess familiarization with methodologies and tools and to promote partner
alignment on methodology selection. Following consultations among the UAEGEAN D2.2. leader and WETRANSFORM partners, a number of criteria for identifying suitable tools were defined. To gather partners’
opinion on the relative importance of these criteria, another questionnaire survey has been conducted. Finally,
an elaborate – but user-friendly – Methodology Matrix (ME.M) tool has been constructed to assist project
partners towards selecting methodologies and analysis tools for the project’s various activities and for making
the living hub operational.
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1. INTRODUCTION
WE-TRANSFORM aims to apply a participatory approach, using Collective Intelligence (CI) methods to
generate an evidence-based and action-oriented agenda to tackle the challenges that the increasing
automation in the transport sector places on labour force. WE-TRANSFORM, by leveraging existing data and
people’s expertise, is creating a cross-national living hub that would also serve as a knowledge & prioritization
agenda-creation platform. This is offering a path forward for smarter decisions, more innovative as well as
evidence-based policymaking, through accountable and informed governance. The approach of WETRANSFORM is highly collaborative, promoting discovery, debate, and prioritization of themes by a
representative body of stakeholders, using state-of-the-art data collection and analysis tools. The project draws
information and themes for the collectively constructed agenda from wide-ranging environments, starting from
transport-chains’ stakeholders across a variety of transport modes and extending to citizens’ associations and
into the public domain through the analysis of social media. Robust analytical tools are combined with
information obtained through Artificial Intelligence (AI) tools which enhance speed of data collection and scope
of coverage. At the heart of the project, social debates within a living hub environment allow the dialogue and
ultimately the agenda formation to be enriched with collective and co-created knowledge, providing a solid
basis for decision and policy making.
This deliverable aims to establish a methodological toolkit that is usable through all the project that gives
common guidelines to WP and task leaders as well as partners when, in different WPs, from 2 to 5, they will
have to leverage Collective Intelligence (CI) to co-create the knowledge necessary to fulfil the project
objectives and, finally, define an action-oriented policy agenda.
This document is comprised of six sections followed by five Annexes. Section 1 presents the objectives and
methodological approach of deliverable while Section 2 presents the tools, reviewed through desk research,
for knowledge collection and analysis. Section 3 summarizes the feedback derived from the WE-TRANSFORM
partners in the consecutive exploratory surveys. Section 4 defines the criteria for selecting suitable and
workable methodologies for assessing the impact of automation of the transport sector on workforce in the
context of the WE-TRANSFORM project. Section 5 provides the final tool for methodology selection to be
adopted by the project, e.g., the Methodology Matrix (ME.M), while Section 6 presents the conclusion.
Additional materials are appended in the form of Annexes A, B and C, D and E.
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2. OBJECTIVE AND METHODOLOGY
The purpose of Deliverable 2.2 is to present and describe proposed methodologies for knowledge creation
and analysis to be adopted by WE-TRANSFORM thematic groups and applied in the cross-national living hub
and across project activities up to agenda creation. As specified in Task 2.2, the core of this deliverable is to
define the tools necessary to organise the activities in WP3, 4 and 5 (see Figure 1), enabling the sharing and
creation of knowledge and strategic discussions on challenges, needs, roles, responsibilities and solutions,
including consensus building and identifying discussions, research topics and industry actions that have not
yet reached consensus.
KNOWLEDGE CREATION IN THE LIVING HUBS
WP3

WP5

WP4

Analysis of transport workforce
needs, barriers skills and
challenges and of state-of-the art
literature and initiatives

Impact analysis

• Inclusion of Agenda items
• Ranking of Agenda themes
• Policy implications map

Methodology matrix to select available tools for
Tools for review and analysis

Data collection and analysis Decision-Making / Hierarchies

Figure 1: Linkage of D2.2 with WE-TRANSFORM Work Packages

More specifically, D2.2 aims to:
 review and present different knowledge collection and analysis tools that could be used by WETRANSFORM;
 develop a methodology to define the criteria for selecting tools suitable for the project;
 provide a methodology matrix that will assist WE-TRANSFORM partners to decide per Work
Package and relevant tasks, the specific tools to be applied.
To achieve the above objectives, the methodological approach followed for this deliverable is presented in
Figure 2, articulated in four steps.
The first step provides an initial literature and project research review. The outcome of this first activity allowed
to design two questionnaires that were administered to the WE-TRANSFORM partners. The aim of the first
questionnaire was to gather information about different knowledge collection and analysis tools. The first
questionnaire was distributed in two rounds (cf. Annex A and Annex B) where the partners indicated
methodologies, tools, and software they use for addressing automation issues and their general degree of
familiarization with methodologies and tools included in these questionnaires. The partners also noted the
challenges encountered when implementing each method/tool, as well as the pros and cons of each
methodology.
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Note: “//” denotes parallel actions (not sequential)
Figure 2: Methodological approach of the deliverable D2.2

The second step involves conducting a literature research to summarize the characteristics of each
methodology, allowing the final partner consultation and consensus on methodologies to be applied in the
project.
The third step, based on the feedback gained from the project partners and the literature review, defined the
criteria for selecting each methodology. These criteria were used to select specific methodologies and tools
that should be applied (depending on the nature of the project tasks). Then, a second questionnaire was
designed that aimed at gathering partners’ views on the proposed methodologies based on three criteria: costs,
time, and measurement errors. This second questionnaire is presented in Annex C, while more details are
provided in Section 3.
The fourth step develops the Methodology Matrix (ME.M.) following an AHP based approach, utilising input
from the previous three steps. The outcome of this step is an Excel Spreadsheet which each partner will be
able to use for selecting the appropriate knowledge collection tool. For the Knowledge analysis tools, a matrix
classifying the different methodologies based on the data type (qualitative and quantitative) is developed.
2.1 Literature review to identify the methods for knowledge collection and analysis
The literature review has been focused on the identification of the methods needed to both collect and analyse
the information needed in the different WPS. To this end, the analysis is divided in two sections, one devoted
to collection methods (section 2.1.1) and the other to the methods used to analyse the collected data.
2.1.1 Knowledge collection methods
This section briefly presents a list of the quantitative and qualitative methods found in the literature to collect
data. Depending on the purpose of each WP or Task during the project, a combination of multiple data
collection methods could be employed (e.g., use of qualitative and quantitative techniques as part of a mixed
method approach). It is noted that the term data includes: words, numbers, figures, publications, reports,
websites etc.

Quantitative methods
The selected quantitative methods are four: Artificial Intelligence techniques; Questionnaires; Polls, Social
media platforms.
Artificial Intelligence techniques
Artificial intelligence (AI) refers to the simulation of human intelligence in machines that are programmed to
think like humans and mimic their actions (Poole, 1998). Recently, researchers have employed artificial
intelligence techniques and algorithms (Jordan and Mitchell, 2015) to perform data collection utilizing more
traditional machine learning techniques alongside deep learning and AI algorithms to obtain both labelled and
unlabelled datasets in various applications. Roh et al. (2019) deploy a survey on data collection for machine
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learning, categorizing tasks as data discovery, data augmentation and data generation and discussing
techniques and algorithms to perform each task. Data search, as a sub-task of data discovery, is significant to
WE-TRANSFORM, as the internet becomes more diverse and data sources multiple, the issues of scalability
and data structure become more pressing. Services such as Google Dataset Search can be utilized to
streamline the data search tasks and allow simultaneous and optimized web search of connected repositories
(Halevy et al., 2015). Additional research efforts have identified machine learning techniques to perform data
cleaning and modelling (Krishnan, et al., 2016). AI offers an opportunity to explore digital (or digitised) content
through techniques such as topic modelling, perception mapping, sentiment analysis, word co-occurrence
analysis and opinion mining. A new range of AI tools can enable the project not only to synthesise information
but also visualise it.
Questionnaires
Questionnaires are probably the most utilized method of data collection for research and academic purposes,
as well as for market research and public opinion capture. Online surveys allow for a more flexible design and
data collection process, reaching a wider audience at a lower cost. Lefever et al. (2007) discuss the advantages
and limitations of online surveys mostly focusing mostly on participation rates, data entry, cost, and reaction
from respondents (e.g., regarding interview time and ease of use). Significant emphasis should be put into
precise sampling strategy and employment of methods to maximize outreach and to include hard-to-reach
population groups (King et al., 2014). Online questionnaires may embed various supporting media such as
videos or images and utilize tools such as online polls to advance data collection.
Polls
A poll is a type of survey conducted on a specific sample of people, aimed at capturing the public opinion about
a specific topic. Usually, polls are implemented as short online questions during online or physical events e.g.,
workshops, conferences, etc. Polls’ implementation has been increasing during the last years due to their
effectiveness to acquire data from wide audiences. Various polling techniques have been developed from time
to time, with random telephone calls and face-to-face sessions to be considered the most prevalent (Anthony
and Chung, 2020). An example of the procedure to participate in a poll is the following: the user is registered
as a member of a polling system, based on his/her demographic characteristics, the user is then selected to
participate in the poll. In that sense, the polling system essentially enables the creation of a representative
sample according to the requirements of each poll (Erikson and Wlezien, 2012).
Social media platforms
Social media are increasingly utilized to collect quantitative and qualitative data in a multitude of settings.
Stieglitz et al., (2018) present four steps of social media analytics: data discovery, collection, preparation, and
analysis. Data discovery and collection require a sophisticated approach to explicitly narrow the data pool
(Mayr and Weller, 2017) and to employ the correct approach for the study purposes: market research, opinion
leaders and influencers, public opinion, sentiment analysis, geolocation data and sense of place, crisis
management, transport and activity data. Stieglitz et al. (2018) present common challengers and barriers to
this process, while Lomborg and Bechmann (2014) present a list of the most used APIs for data collection. It
should be noted that a series of ethical and privacy concerns are often raised about data collection through
social media platforms (Fiesler et al., 2020) and any data collection effort should be designed very carefully to
respect legal and ethical requirements of data collection and handling.

Qualitative methods
The selected qualitative methods are seven: Synchronous and Asynchronous Bulletin Boards; Focus Groups;
Serious Gaming Techniques; World Cafés; Public consultation and Town Hall meetings; Delphi method;
Photo/Video Elicitation.
Synchronous and Asynchronous Bulletin Boards
The advanced connectivity of contemporary networks coupled with the rise of remote work in the current
pandemic era have facilitated the utilization of a series of online information exchange and communication
protocols such as synchronous (the participants join the Bulletin Board at the same time) and asynchronous
(the participants can participate at their own convenient time) bulletin boards. Although used mainly for
educational purposes (Branon and Essex, 2001; Ahmad and Bokhari, 2013), these bulletin boards proved
useful for supporting deep discussions and engagement across teams work remotely, for conducting
stakeholder discussion and for collaborative creative processes such as design thinking (Johansson‐
Sköldberg et al, 2013). Essentially, online bulletin boards are online tools in the form of virtual environments
that are commonly utilized as qualitative data collection methods. Online bulletin boards, both in the
synchronous and asynchronous settings, engage a virtual assembly of people, (spatially or temporally – in the
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case of asynchronous – afar) participating in an iterative process with the support and guidance of a moderator
to discuss a series of issues depending on the scope of the board. Online bulletin boards have the capacity to
facilitate the discussion through a series of media, polls, questions, file sharing and natural discussion.
Focus Groups
Focus groups are commonly more structured than Bulletin Boards and constitute a well-established method of
qualitative data collection (Morgan, 1996; Morgan and Krueger, 1993) which are also used to facilitate
communication between stakeholders and can highlight specific areas and topic of interest. In the common
form, a focus group consists of a rather small group of participants who can have similar interests or stakes in
a specific topic (homogeneous groups) or who can have different opinions (mixed groups) and are usually led
by the guide, either a moderator or interviewer. Generally, the group navigates through a series of questions
or small tasks with a focus on eliciting participants’ views, attitudes and beliefs on a specific topic or product.
Commonly used in market research and political opinion surveys, focus groups allow the data collection
designers to gain quick and deep access (Krueger, 2014) to key data. An advantage of hosting a focus group
compared to quantitative data collection through a survey is that it facilitates discussion and exchange of views
and opinions, potentially resulting in more detailed and useful data and insights.
Serious Gaming Techniques
Serious games usually refer to mostly digital gaming environments that are used for reasons other than
recreation and entertainment (Susi et al., 2007). Serious gaming techniques can elicit meaningful data from
the game participants in various forms and are usually employed to either simulate conditions that are difficult
to recreate in real-life experiments (for safety or cost reasons mostly) but also to make the data collection effort
more engaging for the participants. Susi et al., (2007) refer to the “fun” aspect of serious games. However,
sometimes the engagement may not be completely voluntary, as the serious game may be part of an
educational process or a paid survey, nor are serious games always expected to deliver entertainment. Public
and private sector employees, medical professionals and students are those most engaged within serious
games as methodology. This and other forms of ludic and speculative methods offer major advantages
regarding data collection - being that the interactive environment and engaging setting significantly increases
the quality and quantity of the data and lessens the burden of participants. Using speculative settings may also
reduce politicisation of discussions, enabling franker conversations that may promote consensus building when
the group is presented subsequently with real-world scenarios (Michaud, 2020). When thinking about the
implications of technologies such as automation, people often turn to narratives that are already available,
unlike the future itself, as Neal Stephenson notes: “What [Speculative Fiction] SF stories can do better than
almost anything else is to provide not just an idea for some specific technical innovation, but also to supply a
coherent picture of that innovation being integrated into a society, into an economy, and into people’s lives.”
Thus, taking note of these speculative narratives permeating cultural discourses (that are undoubtedly already
shaping the public imaginary when it comes to automation) and utilising them in constructive ways, such as
serious gaming, might be advantageous.
World Cafés
A relatively novel tool of participatory design, data collection and communications, World Cafés are commonly
described in the literature as having great potential for an engaging and reflective experience for participants
(Thunberg, 2011; MacFarlane et al., 2017; Estacio and Karic, 2016). World Cafés share some similarities with
Focus Groups, though in the former participants are more likely to belong to diverse groups (even randomly
selected) and are engaged in a reflective and commonly unguided discussion in a “relaxed and comfortable
atmosphere” (Estacio and Karic, 2016). The unbounded and relaxed settings of the World Cafés may be an
interesting choice for discussing and collecting qualitative data on open questions or future scenarios, where
collective imagination and open-minded thinking may, on occasion, produce very useful insights into the
specific topic of discussion.
Public consultation and Town Hall meetings
Emerging and growing in the last decade, public consultations are citizen-engaging, planning tools that can be
used to elicit both quantitative and qualitative data. Based on the idea of participatory democracy, public
consultations have the significant advantage of engaging citizens in the decision-making process, allowing
access for involved citizens. In terms of understanding citizens’ needs and preferences, involving people in
decisions that directly or indirectly affect their lives and their community and even streamlining specific
processes and public services that would not be able to operate without participation are major advantages of
public consultations (Shipley and Utz, 2012). However, significant challenges exist, especially regarding
motivation to participate, representativeness of participants and efficiency of the overall approach (Culver and
Howe, 2004). A similar participatory process that can also yield high quality data is the process of town hall
meetings. Bringing together key stakeholders, i.e., elected officials, with their constituents in an organized and
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structured manner can result in major improvement of feelings of representativeness and fairness, and to
reinforce the democratic process (Lukensmeyer and Brigham, 2002). It should be noted that participatory forms
of assembly such as public consultations and town hall meetings may be the only meaningful way for digitally
challenged, or technology sceptical citizens, to participate in any form of discussion and debate about the
ethics of new technologies, including automation (Frauenberger et al., 2017).
Delphi method
The Delphi method (Linstone and Turoff, 1975) is a structured, qualitative data collection method which
requires the participation of a small group of people (commonly a panel of experts). The participants engage
in an iterative discussion session, where they answer other participants or the facilitator’s questions regarding
a specific theme. The general concept of the method, which can be combined with questionnaires, is that the
group will sooner or later converge towards a consensus view (that may be broad and inclusive of differences)
after deliberatively engaging with other participants and debating potential outcomes. Okoli and Pawlowski
(2004) discuss design considerations and common applications of the Delphi method, while Vernon (2009)
presents an in-depth review of the method. The Delphi method is commonly used in the context of forecasting
and planning (Landeta, 2006). In the same line, ways to visualize essential elements of agreement or
disagreement in Delphi - and track conflict points as mentioned in Solada et al. (2010) - are argument/cognitive
maps which can also prove useful for visualisations in content, discourse, or narrative analysis (see dedicated
sections). Graphic designers can assist the process and examples of visualisations can be found in Okada et
al. (2008) and Ackermann et al. (2004). Delphi can prove most useful for critical consensus building at the
stage of Agenda creation.
Photo/Video Elicitation
An innovative means of collecting qualitative and quantitative data is through photo or video (Jewitt, 2012) or
via other multimedia means. Applied in a wide array of contexts, from medical (Catrambone et al., 2019) to
school bullying (Walton and Niblett, 2013), data elicitation through photos, videos and other media is a
commonly used approach with significant advantages. In a research paper, Knoch et al., (2017) analyse
recorded videos and sensor data of manufacturing worker activities to understand how to organize the
workflow and the technical processes better, and to reduce or correct errors. Photos, videos, and other media
are commonly used as stimulating agents in the setting of interviews or focus groups (Kwasnicka, 2015) or as
a discrete data collection and elicitation method (Knoblauch et al., 2008), also referred to as “visual analysis”.
It can be combined with AI data analysis methods.
Observations
Observations is an increasingly used research method where a phenomenon or behaviour is observed in a
planned, organised, systematised way, by people specialised or trained for this role (Drucker-Brown, 1985).
The observation data may consist of the recordings of events. Different types of observation are: direct,
participatory, indirect, induced, structured or experimental. Participatory observation is a qualitative method
and is primarily used in social anthropology (Constable et al., 2005); moreover, structured observation can be
also utilized to collect quantitative data. There exist various observation practices, and the role of an observer
may vary according to the research approach (Keseru et al., 2020).
Projective Techniques
Projective techniques are an indirect method aiming to understand respondents’ thoughts toward the subject
of interest. Because of the indirect nature of the method, it must be performed by trained moderators who can
tap in respondents’ underlying beliefs, feelings and attitudes that sometimes lie below the conscious
awareness (Levy, 1994). Projective techniques are useful in qualitative research as they can elicit opinions
that are not explicitly mentioned. To achieve that, individual or small groups of people interviews are organized.
Sentence completion and word matching are some further well identified techniques in literature (Boddy, 2005).
Interviews
The interview is one of the most well-known methods of collecting data, in which the researcher asks the
respondent a series of questions. The researcher is interested in finding out what the respondent thinks about
a particular subject. The researcher may then compare the views of the respondents, perhaps grouping them
in a meaningful way. Interviews mostly consist of open-ended questions, while the type of interview can be
directed or structured, semi-directed and free interview (Stuckey, 2013). A structured personal interview is one
that uses structured questionnaires, i.e., questionnaires based on predefined and standardised sets of
questions (Heimann et al., 2020). A semi-structured interview is one in which the researcher has a list of topics
and questions to cover and so an actual set of questions may differ from interview to interview (Butrina et al.,
2020). Structured interviews are used in descriptive studies as a means of identifying general model; semistructured interviews can be used in explanatory studies, i.e., those in which we seek to understand
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relationships among variables. In the personal interview, an important stage is the selection and training of the
interviewer, hence appropriate training of researchers is essential.
2.1.2 Knowledge analysis methods
Knowledge analysis methods can be divided into qualitative and quantitative but operational guidance is better
provided if classified per core function which is the way they are grouped here with an indication of whether
they are quantitative, qualitative, or mixed (quali-quantitative).

Quantitative methods
The selected quantitative methods are seven: Descriptive Statistics; Econometric methods; Conjoint analysis;
TURF analysis; Gap analysis; MaxDiff analysis; Cross-tabulation.
Descriptive Statistics
Descriptive statistics is the most popular analysis for quantitative data where the researcher summarises the
statistical characteristics of the variables included in the data set. Several open-source packages in R or
Python as well as other software tools for statistical analysis can be used such as SPSS, SAS, Mathematica
and others. Some of the most common analyses include visualization of frequencies (such as histograms),
estimates of central tendencies (mean, median) and dispersion of values (e.g. variances, over-dispersion
parameters, CV or SD) that allows the researcher to understand how the data are distributed or how it can be
modelled (Lee, 2020).
Econometric methods
Econometric methods are used to interpret/explain an economic phenomenon. The models developed
(econometric models) can be constructed with the use of economic and behavioural quantitative data that can
be time-series (e.g., number of employees in a sector over time), cross-sectional (data across sectors or
activities at a given point in time) or panel data (exploiting both the time and the sectional dimension) at different
levels of aggregation. An econometric model consists of a number of equations aiming to describe the
behaviour under investigation. The models usually include the observed variables and the disturbances, e.g.,
the process errors or noise representing different sources of stochasticity in the system.
Conjoint Analysis
The Conjoint (CONsidersJOINTly) analysis is a statistical method based on a theory according to which people’
decision can be represented by the "sum" of all the pieces that have value for each part in that decision (Luce
and Tukey, 1964). As relevant technology implementation features in portable devices are gaining ground, this
analysis is becoming widely adopted for product pricing, market placement, and product launch. Conjoint data
collection and analysis come in many forms: the two-factor-at-a-time trade-off, full profile, Adaptive Conjoint
Analysis (ACA), Choice-based conjoint, self-explicated conjoint, hybrid conjoint and Hierarchical Bayes (HB)
(Hauser and Rao, 2004).
TURF Analysis
The TURF (Total Unduplicated Reach and Frequency) analysis is a statistical analysis that allows an
organization to gain insights into products and services that attract a high number of customers. This is done
by identifying the number of people who are reached as well as the frequency based on the unduplicated data
from the obtained responses (Cohen, 1993).
GAP Analysis
The GAP analysis is carried out at a strategic or operational level and aims to identify weaknesses and take
appropriate measures to eliminate them to increase the profitability of a company. The same analysis can be
done, for example, for the purchase and installation of a new IT system. It starts from the company's benefit
expectations to identify the gaps or issues that might arise to subvert these expectations (Currie, 2004). As in
the case of other methods, there exist relevant tools techniques such as knowledge maps.
MaxDiff Analysis
Also known as “best-worst” scaling, MaxDiff is a choice-model used to obtain preference/importance scores
for multiple items, for example, product features, brand images and preferences, activities around the branding
based on the maximum difference of preference between paired options as the basis for preference revelation
and ranking of items. A strength of the MaxDiff analysis is that it demonstrates greater discrimination among
items and among respondents as compared to traditional rating scales (Marley et al., 2005). This allows to use
MaxDiff to confirm ambiguous choices the latter may yield. There are some similarities between the MaxDiff
and Conjoint analysis, but the former is much simpler.
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Cross-tabulation
Cross-tabulation is a statistical analysis tool appropriate for analysing potential relationships between two or
more variables in a brief tabular format. This analysis is usually performed on categorical data that can be
divided in mutually exclusive groups and is expected to allow relationships that are not readily visible (White,
2003).
Content Analysis (Qualitative and Quantitative)
One of the existing definitions of content analysis found in Brunzel (2021) and based on Krippendorff (2012,
p. 24) defines it as a “research technique for making replicable and valid inferences from texts (or other
meaningful matter) to the contexts of their use.” The analysis of the text can be performed either manually or
with assistance from computer-aided text analysis (CATA) software’s such as Word2Vec, FastText, QDA Miner
Wordstat, NVIVO or with even more advanced machine learning algorithms and artificial intelligence (AI). For
that, see also AI in Section 2.1.1 and 2.1.2.3. In all cases text codes are created and algorithms are used,
however some researchers consider human-only analysis to be more constrained and less reliable compared
to the other approaches (Brunzel, 2021). AI and Natural Language Processing (NLP) are preferable especially
for large databases/big data, since they can perform text semantic analysis, as well as other text-based
classifications (e.g., Naive Bayes Classifier). CATA can be conducted either using a predefined dictionary
(closed based approach mainly counting words that the researcher has provided) or machine learning-based
approaches (open based approach where an algorithm is trained to detect and analyse text). Both approaches
have pros and cons; thus, depending on the availability of resources and time constraints or other factors, one
can be more suitable than another. Depending on the source of the data (e.g., social media, articles, etc.), the
content analytic measures used should be adjusted to reflect the origin of the text. When performing CATA,
we should also bear in mind that the human language is difficult, and it cannot always be interpreted correctly
by machines (Brunzel, 2021).
Correspondence/Multiple Correspondence analysis (CA/MCA) is also a method for conducting content
analysis. CA/MCA is a quantitative technique that allows to explore the identification of relationships among
many variables (i.e., is an exploratory multivariate technique), by employing both graphical and numerical
analysis of data (Greenacre and Blasius, 2006). As Greenacre and Blasius (2006) state, CA/MCA usually
focuses on the calculation of frequencies and counts, although it can be also extended to analyse
“presence/absence data, rankings and preferences, paired comparison data, multi-response tables, multiway
tables, and square transition tables” (Greenacre and Blasius, 2006, p. 4).
Narrative Analysis (Qualitative)
Narrative analysis or narrative inquiry is a qualitative research approach whereby the researcher analyses the
stories people create, engaging in an inquiry of asking a given question of the narrative 'texts' for a given
purpose. However, there is a variety of narrative definitions, as well as various types of narrative analysis that
can be performed. According to Riessman (2008), narrative analysis includes a number of methods focusing
on stories and could be used in the exploration process or even in the consensus quest where required.
Narrative analysis is an umbrella term for a variety of methods and depending on the objectives of the
researcher, a different technique can be used. As Smith and Monforte (2020) states “if a researcher aims to
focus on how an interviewer and interviewee perform a story together and why something is said in the
interview context, a performance narrative analysis would be a useful option. If one seeks to focus on what the
content of stories is, a thematic narrative analysis would be a sensible choice. However, if one wishes to
combine aspects of the previous two analytic orientations but in addition ask ‘What as actors do stories do and
how well are people served by their stories? ‘, a DNA (Dialogical Narrative Analysis) is an appropriate choice”.
The researcher needs to decide how to operate as a “storyteller” without transforming or distorting original
material while employing an analytical report writing style of applying Creative Analytical Practice (CAP). If the
researcher decides to act as a story analyst, the results must be communicated with care (Smith and Monforte,
2020). The outcome of this narrative analysis is called a “realist tale” (Sparks and Smith, 2013), with no
personal view from the author, but an extensive presentation of edited storied data concluded by an
explanation of the story solely relying on existing theory, although one should never assume that theory itself
is objective or value-free. A thematic or structural narrative analysis can be applied where the researcher
scrutinizes, thinks, and theoretically interprets certain elements of the story (Smith and Monforte, 2020).

Qualitative methods
The selected qualitative methods are five: Discourse analysis; Grounded Theory – Constant Comparisons;
Interpretive Phenomenological Analysis: Argument and Cognitive Maps; Agenda and policy-making
methodologies with a future outlook.
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Discourse Analysis
Discourse analysis focuses on investigating the storylines of different actors to identify communalities and
differences that may exist (Briguglio, 2019) and provide valuable insights for the topic under investigation.
Discourse analysis can also be used to identify ideological representations and their political and historical
lineages, as stated by Burnham et al. (2004). Discourse analysis does not have a standard form and different
approaches may be employed. Discourse analysis can use both linguistic and non-linguistic data generated
from a variety of sources such as movies, newspaper articles, interviews, etc. The analysis of the data collected
may be performed through the creation of codes and/or themes as suggested by several discourse analysts
(Braun and Clarke, 2006; Howarth, 2000; Briguglio, 2019). Variations in the text could be further analysed to
identify how different actors relate to specific concepts. Burnham et al. (2004) state that it can be used to
identify potential and dominant discourses in debates which can prove useful both at the stages of knowledge
co-creation but also at the stage of agenda formation.
Grounded Theory – Constant Comparisons (Qualitative)
Grounded theory is a qualitative research approach developed by sociologists to identify concepts, construct
theories and offer new insights into a number of topics. The typical process used for analysing the data is
called constant comparisons or comparative analysis (Corbin and Strauss, 2014; Glaser and Strauss, 2017).
Under this type of analysis, the data are broken into smaller sets and each set is compared for similarities and
differences. As the analysis proceeds, data that are similar are grouped together formulating “x” number of
categories that can be also called themes. These categories are then integrated under a key category which
describes the key theme identified by the researcher. The key category along with the sub-categories are used
for developing the theory (Corbin and Strauss, 2014).
Interpretive Phenomenological Analysis (Qualitative)
Interpretive Phenomenological Analysis (IPA) aims to explore the way individuals perceive their social and
personal worlds and viewpoints towards certain topics based on their lived experiences (Smith and
Shinebourne, 2012) and uses similar tools as other qualitative analyses of content. The researcher makes
notes based on a close examination of transcripts, then transforms these notes into themes and creates theme
titles. After an initial list of themes is generated, the researcher proceeds to conduct a more analytical or
theoretical ordering, while trying to understand the connections between the themes (Smith and Osborn, 2007).
As a clustering of themes emerges, the researcher needs to return to the transcript to review the actual worlds
of the respondents that are connected to key themes (Smith and Shinebourne, 2012). The outcome of this
process is the identification of clusters of themes that captures individuals’ concern over a specific topic (Smith
and Shinebourne, 2012).
Argument and cognitive maps
Being tools capable to visualise essential elements of disagreement or concurrence of a particular set of
claims, such maps are a useful follow up to content, discourse or narrative analysis, or an aid in other methods
such as the previously discussed Delph where visualising initial disagreement might be a step towards
narrowing different perception/opinion gaps. For examples, consult Okada et al. (2008) and for cognitive maps,
Ackermann et al. (2004); these types of visualisations can also be the basis of conflict analysis (Sandole et
al.,2010) and could, with the aid of graphic designers assist in achieving consensus.
Agenda and policy-making methodologies with a future outlook
Some of the widely used methods to think about the future, especially in a policy context, highlighted below,
have particular relevance to thinking about scenarios either in connection to the final agenda, or in terms of
workshops or iterative data collection through some of the methods presented in Section 1. There is an overlap
between these methods and serious gaming as well as other speculative tools that rely on extrapolation.
Increasingly common in policy domains, such as defence, are collaborations between analysts and writers of
near future fiction, who are being brought in as consultants to help expand the range of future scenarios and
propose alternative interactions between potential developments that might have been overlooked. On the
industry side as well, methods such as diegetic prototyping are being applied from engineering research to
fashion, where speculative thinking is being employed to suggest solutions to problems that currently lack a
real-world solution or perhaps a widely accepted definition (Kiby, 2010). Most common, as described in UK
Government (2017) are:
 PESTEL(E) which analyses data from the Political, Economic, Social, Technological, Environmental,
Legal, and more recently Ethical perspective as well;
 Horizon scanning gathering a data bank on trends with future impact;
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7 Questions capturing different perspectives from 7 Questions interviews about trends and what
success in the future will be like and what needs to be done to achieve it;
Driver Mapping identifying drivers shaping the future and the most important ones also tapping
uncertainty levels about their impact;
Axes of Uncertainty looking at nature and ranking of uncertainties to create a meaningful and focused
scenario matrix;
Scenarios exploring different ways that the policy area might develop in the future and considering
how key actors – government, businesses, citizens, competitors – might behave under different
conditions;
Visioning through focus groups and agreeing on actions and steps for a successful outcome;
Policy/Legislation Stress-testing exploring how different scenarios might affect strategic objectives
and identifying which objectives will need to be modified if conditions change;
Back casting identifying changes required and building a timeline with a map of potential influences
on the outcome;
Road mapping: Exploring how trends will combine in the future.

Mixed methods
The selected mixed methods are four: Artificial Intelligence – Machine learning techniques; Risk register.
Artificial Intelligence – Machine learning techniques (quali-quantitative)
Machine learning is a part of growing array of Artificial Intelligence techniques that has become prominent in
analysis of “big data” – datasets that are large in terms of data flows or numbers (Suresh Kumar Billakurthi et
al., 2021). Through systems/machines that can learn through an automatic self-learning process, the
algorithms are trained using data. However, this technique requires time (several weeks) and significant
amounts of data reserved for the training process that are not always available (Suresh Kumar Billakurthi et
al., 2021).
Risk register (quantitative or semi-quantitative)
Using questionnaires or other elicitation methods, we can construct a list of risks and assess their probability
and impact based on respondents’ perceptions as well as keep track of actions that could be taken to mitigate
risks (Raz and Micheal, 2001). The risk elicitation and analysis can be the basis for a more structured method
such as influence diagrams – a Bayesian tool where uncertainties and perceived dependencies can be
explored in connection to various values that stakeholders might hold. A great introduction is found in Mark
Burgman’s slim volume on expert and stakeholder elicitations, called Trusting Judgements (2015).
2.1.3 Additional outcomes
Using questionnaires or other elicitation methods, we can construct a list of risks and assess their probability
and impact based on respondents’ perceptions as discussed in Raz and Micheal (2001) and keep track of
actions that could be taken to mitigate risks (Raz and Micheal, 2001). The risk elicitation and analysis can be
the basis for a more structured method such as influence diagrams, a Bayesian tool where uncertainties and
perceived Burgman (2015).
There are more perspectives on pertinent methodologies: in a biodiversity concept, for instance, Dasgupta
(2001) proposed an array of new methods that should be used instead of the former traditional economic tools
to analyse existing problems and propose sustainable solutions inserting dimensions such as the
intergenerational distribution.
2.2 Partner consultation for methodology tool creation
As presented in the first step of the methodology, the second activity after the literature analysis is the design
of the questionnaires that were distributed to the WE-TRANSFORM partners. The first questionnaire refers to
the insight on knowledge collection and analysis while the second questionnaire aims to assess the criteria for
selecting the tools. Figure 3 depicts the main characteristics of the two surveys which constituted the basis for
understanding the needs and assessing partner previous experience and eventual gaps requiring information,
guiding literature and an appropriate tool.
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Figure 3: Surveys conducted with WE-TRANSFORM partners part of D2.2

2.2.1 First Survey “Initial insights on knowledge collection and analysis tools”
The aim of this questionnaire was to collect partner feedback regarding several aspects of the methodologies
and techniques that could be used in WE-TRANSFORM for knowledge collection and analysis (e.g., current
experience on using the methodologies, challenges faced, advantages and disadvantages).
The survey was conducted in two rounds; the initial form included Part I, while, in the second round, partners
were asked to contribute to additional questions in Parts II, III and IV, as explained below.






Part I “Proposed methodologies and techniques”, where the partners were asked to indicate
methodologies, techniques and data collection and analysis tools they are currently using in their
organization and that could be utilized in the project for addressing the impact of automation on
workforce. The partners were provided with an extensive list of methodologies while they were asked
to add more methods in case a method they use was not included in the list. In addition, the partners
were requested to indicate the challenges faced when implementing each method/tool, to mention
the pros and cons of each methodology, to propose the issues that the project should take into
account, as well as name the software(s) they are eventually using for each method.
Part II “Selection Criteria”, where the partners were provided with indicative criteria for selecting a
methodology to be utilized in the project and were asked to provide their opinion or other suggested
criteria.
Part III “Thematic axes”, where very broad thematic axes related to the impact of automation on
workforce were presented and the partners were asked to express their opinion.
Part IV “Final matrix for D2.2”. In this part, a first draft of a possible configuration of the
Methodology Matrix was provided for contents in view of a final revision by D2.2 partners.

The questionnaire was distributed to the 33 partners of the consortium, 16 of which responded which is about
50% of the partners and most of the ones involved in critical tasks of WPs from 2 to 5. Methodological accord
in very broad terms is one of the implied aims of D2.2 but mostly in the sense of an open dialogue to inform
on tool availability and to exchange positive and negative experience to assist partners to make in turn – and
with the assistance of the Methodology Matrix (ME.M) tool created – informed selections within the range of
methods and tools available. The designed questionnaires are presented in Annexes A (1st round) and B (2nd
round). Preliminary results of first Survey were discussed with WE-TRANSFORM partners during
teleconferences dedicated for WP2. Based on the discussions made during this teleconference, as well as on
additional input from some WE-TRANSFORM partners, the selection criteria and the methodology matrix were
updated. It was also decided that most of the identified methodologies could be implemented regardless of the
thematic axis under consideration (e.g., economic, social, geographical, etc.). Thus, the thematic axes of first
Survey (cf. Annex B) were not analysed further in this deliverable as they are only to be defined very broadly
within D2.2 and further elaborated as part of T2.3. Table 1 provides a comprehensive feedback of partners
following the survey on methodologies and indicates the number of partners who are familiar with the specific
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methods, the software or platforms that they have used, while, in the last column, main outcomes are provided
for each knowledge collection and analysis methodology (e.g., critical points that should be considered when
implementing the method, challenges, pros and cons, etc.).

Table 1: Knowledge collection and analysis tools identified through the partners’ survey

Tool

Number
of
partners

Software/
Platforms

Recollective
platform1
Online workshops

14

Knowledge collection

Zoom (breakout
sessions)

1

Asynchronous Online
Meetings

7

“Difficult to implement with more than 6 people”
“Can include a general introduction webinar to set the scene followed by breakout sessions with 5-10 persons”.
“Type of workshop called “Tailored Technical Meeting”. 1,5h meeting, focused on a specific topic, with 8 to 12
participants, which have hands-on experience with that topic, and are interested in peer-to-peer exchange and
support. It is conducted as if “behind closed doors”, with no recording & no broadcasting, to encourage frank
exchanges about difficulties and needs. The discussion is structured and facilitated”
“In terms of outputs, it is not the most effective tool.”
“Good moderation with camera-enabled self-introduction of each participant helps breaking the ice with a statement
about what each participants wants to get from the workshop”
“A clear output is required (e.g. produce a slide summarizing main agreements) that should be presented in a wrap
up session”

Microsoft teams,
MIRO, SLACK

-

Recollective
platform, Google
meetings with Slack

Face to face or online semi-structured interviews
Focus on qualitative information and leave all quantitative questions for prior or posterior written exchanges, e.g.,
via email. Opt to ask the interviewee about his/her opinions or views, rather than the organization’s views, because
(1) organizations are often big and complex, having no stated and official position (and if they do, we just get from a
published source, not from an interview), and (2) many of the topics we interview about are new for the organization
as well, and so the interviewee’s organization doesn’t have a position on them yet.
Flexibility and possibility to have an insight richer than with a questionnaire.
Recording and audio transcription should be ensured. Challenge: Audio transcription;
Can also be organised in conjunction with a questionnaire that requires an interview to be completed more
efficiently. Solution: assign the transcription task to a specialized company. Software for auto-transcription may not
work especially when the speakers are not native.

Interviews

15

Artificial Intelligence
techniques

3

Synchronous Bulletin Boards

3

MIRO

Asynchronous Bulletin
Boards

7

Recollective, MIRO,
Padlet

https://recollective.com/

Main outcomes as copied or transcribed from partner comments

Such techniques are good if massive quantity of data is available and these data are quantitative. Otherwise, they
are not performant. In case of qualitative data, textual analysis, for example on contents of social media, etc. can be
done.

Maximum 20 people on the board is ideal for moderation purposes. Typically recruit 40 to get 20.
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Skype, Zoom,
Teams, Webex

Used in qualitative stage of projects.
Focus groups’ size: Preference for medium-size groups (7 is optimal). Max 8-10 people and a great moderator is
needed. Typically, there are a couple of people who tend to dominate the discussion.
Starting point: sampling plan of the participants. Then, the discussion guide is designed.
All the discussion is recorded, and it is then transcribed verbatim.
Recording and audio transcription should be ensured (same challenges as described in the interviews) with
dedicated rapporteurs that present a summary during a subsequent wrap up session for feedback from a wider
audience.
Pros: focus groups allow an insight in cognitive mechanisms and people emotions, perceptions, etc. The interaction
among people allows them to check the consistency of their opinion and shows how the people can influence
reciprocally.
Cons: the sample cannot be large as in traditional surveys with questionnaire and the textual analysis can be long
and challenging when focus groups are numerous.

Lamapoll, Google
forms,
Quicktapsurvey,
Survey monkey,
Sawtooth, SAKAI,
Lime survey

Many partners mentioned their experience in collecting revealed and stated preference data through online
questionnaires.
Some partners have expertise on designing surveys with psycho-social questions and investigating attitudes,
emotions, preferences, etc.
Cons: A web-based survey is extensively unsupervised, in terms of guidance and clarifications when needed,
resulting to differences in interpretation and understanding of questions. Also, obtaining a large sample is
challenging if no incentives are provided to respondents.
Can be organised in conjunction with an interview for guidance.
Pros: a questionnaire designed to collect people view, adopting a psycho-social approach is powerful in
understanding cognitive mechanisms.

Slido

It could be used as an icebreaker.
One must beware of the distortive effect they may have in group settings – for example, if there is no balanced
representation, or no fixed number of votes, or if watching the real-time evolution of the results will influence the
results.
Can be very efficient in a workshop to collect input on polls from a wider audience and to priorities questions from
the audience in an interactive discussion. Extensively used in workshops organized by ARCADE & EUCAD
Conference.

Online Polls

13

Serious Gaming Techniques

2

Partners have used such techniques for scenario-buildings during citizens’ workshops.
Example of usage: Lego in AI project

World Cafés

7

Used in “design thinking” sessions for ideation. Difficult to conduct and synthesize remotely.
Some partners have conducted them, but not yet in an online setting.
Aggregation and disaggregation of participants in “tables” can be a technological challenge, depending on the online
meeting platform being used, and takes away much flexibility.
Also, the online environment seriously constrains non-verbal communication, making the interactions more rigid and
slow, and less lively and dynamic.
Additionally, partners have both hosted and participated in World Cafés before.

Public consultation

9

Several partners have extensive experience with both hosting and participating in public consultations.
Mainly utilized as a tool to collect public and stakeholder opinions on specific topics in an interactive and
participatory manner.
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Knowledge Analysis

Partners comment that inequalities in income and “social position” generate and sustain inequalities in participation,
and thus distortion in stakeholder composition, content of the discussion, and decision-making process (both during
and after the meeting). To prevent, mitigate and correct these distortions, it is essential to acknowledge the risk and
conduct specific reach-out efforts, not necessarily with the same methods.
Partners have experience on both physical and online consultations
Town hall meetings

5

Similar situation to the above tool, partners again comment on the participatory nature of this tool and stress the
importance of such sessions to ensure a wide and representative citizen participation in the decision-making
process.
Partners comment that such tools may be less efficient than focus groups.

Delphi method

7

A lot of partners have designed such surveys and participated in Delphi meetings.
Some partners comment that it would be easy to find convergence but are not sure about the value of such
outcomes.
Also, partners suggest that Delphi method could be used to contrast any quantitative or qualitative survey results.

Social media platforms

2

Observation

1

Partners have employed the method of workplace observation to gather insightful data regarding the work process

Video protocols

1

-

Tool

Number
of
partners

Content Analysis

12

Narrative Analysis

6

e.g. Twitter API

Partners have previously used APIs to gather information regarding either customer feedback or sentiment data for
specific topics.

Software/
Platforms

Main outcomes based on partners’ comments

NVivo

Experience with content analysis, especially in the context of focus groups, so as to understand recurring and
extreme patterns and opinions.
Applied to analysis of focus groups, interviews, technical tailored meetings.
Partners have developed a proprietary tool for content analysis (currently under development).
Partners comment that it is the main method used to analyse the results of the qualitative data produced during
our citizens’ and stakeholders’ workshops.
Additional specific partner comments:
“Significant experience in textual analysis, both using words, etc. and in a narrative, extracting meaning that is
both quantitative and qualitative. See focus groups above.”
“Research on utilisation of Twitter and Facebook posts’ content for identification of transport-related events”
Partners have experience with narrative analysis, especially in the context of focus groups. - Please refer to focus
groups above for more information.
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Additional partner comments they use narratives’ building methods during their workshops
Discourse Analysis – Debate

3

Research on automated discourse-based summarisation of news

Grounded Theory

6

Partners have used this tool in foresight studies where secondary research and expert interviews are used to
create hypotheses about what futures might look like. Additionally, in segmentation projects where the
qualitative data is used to generate hypotheses about clusters that may exist in the population.
Many of our partner studies utilise data-based approach to research hypothesis statement (and further testing)

Interpretive
Phenomenological Analysis

1

Artificial Intelligence
techniques

Descriptive statistics

Econometric models

2

-

-

2

Python, R,
TensorFlow

Experience in using machine learning and Deep Learning, a subset of machine learning based on artificial neural
networks for predictive analysis. Also, various machine learning algorithms, such as Unsupervised Learning,
Supervised Learning, and Reinforcement Learning 2.
“These methods are good if we have massive quantity of data and these data are quantitative. Otherwise, they
are not performant. In case of qualitative data, textual analysis, for example on contents of social media, etc. can
be done. Again, these methods work well in presence of massive flow of data.”
“AI-related techniques are widely used as research tools: advanced artificial neural networks, classic and heuristic
optimizers, machine learning algorithms. Mainly on Python and R”

13

SPSS, STATA, R, MS
Office, GAUSS,
Sphninx, mlogit,
Statistica

Descriptive statistics and test for numerous data set using SPSS or a proprietary software that generates banners
streamlined from our proprietary survey platform.
Experience with descriptive statistics estimation for various datasets
Applied to analysis of survey results.
Corporate KPI’s analysis, transport market analysis
Experience in multivariate statistical analysis and clustering techniques.

SPSS, STATA,
AMOS, biogeme, R,
Apollo

Vast experience with discrete choice models, particularly stated preference, using proprietary software.
Experience with various econometric modelling techniques including time series modelling, linear regression,
duration models and discrete choice models.
Experience with econometric models to study the impact of automation in transport:
investigation of the factors that affect public acceptability of autonomous vehicles using discrete choice modes.
Transport demand/ forecasting

11

Supervised, unsupervised, and reinforcement learning algorithms have the common goal of estimating the class conditional distribution from the training data. The
essential difference among these different learning algorithms is the availability of information in the feature vector indicating which pattern class generated the feature
vector. Source: R.S. Sutton, A.G. Barto, Reinforcement Learning: An Introduction, MIT Press, Cambridge, MA (1998).
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Distant reading

1

-

-

Horizon scanning

1

-

-

Sentiment analysis

2

-

Data from social media to measure sentiment towards a specific topic or place.

Cluster analysis

6

SPSS, LatentGOLD,
Statistica/WIN,
Python, R

Experience designing segmentation studies for multiple industries to help decision-makers better understand
their target market and design value propositions. Software: SPAD, SPSS, LatentGold. Experience in cluster
analysis and classification:
•
for transportation and spatial planning
•
for text processing and information extraction
•
for inventory control optimization

Transcript analysis

1

-

-

AHP, Electre

Partners have used this method for the evaluation of different KPIs of automated mobility in regard of different
applications.
Analytic Hierarchy Process/AHP
Experience with projects/scenarios assessment

Multicriteria decision
making methods

6

PESTEL

6

-

Used in foresight studies and strategic value proposition design studies to understand drivers of change, future
scenarios, as well as unmet and emerging customer/user needs.
Analysis of project success

Partner twinning

1

-

-

Nominal group technique

3

-

This is the main method partners used during stakeholders and citizen’s workshops, to build
propositions/solutions to the discussed issue.

Value Proposition Design

5

-

Some partners have vast experience with a wide range of industries.
Used Business Model Canvas in research and project work

Financing models

3

-

Long term investments analysis, cash-flow analysis, business models, Budget Model, Forecasting Model, etc.
Good knowledge in Discounted Cash Flow (DCF) and all financial methods to assess the effects of investments

Bayesian models

1

-

-

Cost-Benefit Analysis

1

-

-
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Service blueprinting

3

-

Partners have experience in using this method both individually and in groups.
“An accessible tool that brings together various perspectives, silos, and projects in a visualization of how the
current service works, or what will need to be in place for a future service vision to be realized. It’s easy to learn
but challenging to master.
It is very effective in having a good picture of how your service operates in relation to what the customer is trying
to do. But it can be used also to design a policy and leverage the intelligence of a team.”

IDEO Method Cards

1

-

Partners comment on the familiarity with various of the methods suggested in the card deck

Diegetic prototyping

1

-

-

Backcasting / Visioning

1

-

-

2.2.2 Second Survey “Assessing criteria for selecting knowledge collection tools”
After brainstorming on the results of first Survey, three criteria emerged that can be used for ranking the
knowledge collection methodologies (as further discussed in Section 2.3). The second Survey aimed at
collecting partners’ assessment on the importance of these criteria when selecting a data collection method,
as well as their opinion on the level of these criteria.
As already presented in Figure 2, the survey consisted of three parts, as follows:



Part A: Participant information, where each respondent was requested to indicate his/her
organization and position.
Part B: Weighing the criteria. In this part, the respondents were presented with the three ranking
criteria, namely costs, time and measurement errors. For each pairwise comparison, the partners
were asked to indicate the importance of each criterion in a scale from 1 to 9, as depicted in Figure
4. For each pair, the partners were asked to drag the volume bar towards the criterion that was more
important, based on their opinion. The results of this Part B were used to perform an Analytical
Hierarchy Process (AHP) based analysis and compute the weights of each criterion when selecting
knowledge collection methods.

Figure 4: Pairwise comparisons of the three criteria as presented in the second Survey



Part C: Methodology scoring, where the participants were requested to provide a score for the
identified methodologies. The scores were requested on a scale from 1 to 3, where 1 means that the
specific method ranks low, while 3 means that it ranks high. The partners could also score the method
with “0” which means that they are not aware of the criteria scoring for the methods (Figure 5).

Figure 5: Question to acquire partners’ opinion on the scoring of the identified criteria for each method

2.3 Criteria for selecting the WE-TRANSFORM methodologies and tools
This section presents the selection process that should be applied by WE-TRANSFORM partners to select the
most appropriate methods for knowledge collection and analysis (identified in the previous chapters). A
detailed list of elimination and selection criteria was developed and presented in the following subsection.
2.3.1 Criteria for selecting WE-TRANSFORM Knowledge Collection methodologies and tools
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Several criteria have been selected: exclusion criteria; criteria for ranking eligible methods; selection process.
Exclusion Criteria
To allow for the most appropriate data collection method, exclusion criteria were introduced for supporting a
methodology selection process. The exclusion criteria were set with respect to the:
 depth of existing knowledge - type of research (quantitative, qualitative, mixed);
 sampling plan: sampling strategy (probabilistic vs non-probabilistic), number of respondents (sample
size), response rate, coverage;
 IT literacy.
The first exclusion criterion stems from the tendency for adopting qualitative research methods when the
existing knowledge or the available data are limited. Under this definition, each data collection method was
assigned to a type of research, based on whether the researcher will use: a) words to describe situations and
individuals surrounding a phenomenon (qualitative); b) numbers, i.e., counts, observations, (quantitative); or
c) words and numbers (mixed) (Remenyi and Williams, 1996). Prior to the assignment, some of the fourteen
data collection methods (as reported in sub-section 2.1) were further separated into “online” and “physical”, as
the web-based and traditional version of a method seem to have significant effects on response rates and
costs (Hohwü et al., 2013).
As per the second exclusion criterion – sample size – relevant literature was researched to provide the
sampling size boundaries within which each specific method can be best deployed and exploited. To achieve
that the following ranges were loosely determined:
“<10”, “10-50”, “50-100”, 100-1000", “>1000”.
The third exclusion criterion – IT literacy – was organized based on whether sampling is performed physically,
including mail-in surveys, hard paper surveys, phone interviews etc., or online (Table 2).
Table 2: Assigning exclusion criteria per data collection method.

Type of knowledge
Data collection method

Sample size

IT
literacy

Quantitative

Qualitative

1) Artificial Intelligence techniques

x

x

more than 1000
(Roh et al., 2021)

Yes

2) Synchronous and Asynchronous
Bulletin Boards (Online)

x

x

all sizes
(Kullenberg et al., 2018)

Yes

3) Synchronous and Asynchronous
Bulletin Boards (Physical)

x

x

less than 100
(Kullenberg et al., 2018)

No

4) Focus Groups (Online)

x

less than 50
(Ochieng et al., 2018)

Yes

5) Focus Groups (Physical)

x

less than 50
(Ochieng et al., 2018)

No

6) Questionnaires (Online)

x

x

all sizes
(Bernhard et al., 2020;
Kyriakidis et al., 2015)

Yes

7) Questionnaires (Physical)

x

x

less than 1000 ((Bernhard et
al., 2020)

No

8) Polls (Online)

x

x

all sizes

Yes

9) Polls (Physical)

x

x

all sizes

No

10) Serious Gaming Techniques
(Online)

x

x

less than 100
(Kourounioti et al., 2018)

Yes
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11) Serious Gaming Techniques
(Physical)

x

x

Less than 50

No

12) World Cafés

x

More than 10
(Löhr et al., 2020)

No

13) Public consultation and Town Hall
meetings (Online)

x

Less than 100
(European Commission,
2015)

Yes

14) Public consultation and Town Hall
meetings (Physical)

x

Less than 100
(Department for Transport,
2011)

No

Yes

15) Delphi method (Online)

x

x

Lessthan 1000
(von der Gracht andDarkow,
2010; Spickermann et al.,
2014)

16) Delphi method (Physical)

x

x

Less than 50
(Robbins, 1994)

No

17) Photo/Video Elicitation (Online)

x

Less than 100

Yes

18) Photo/Video Elicitation (Physical)

x

Lessthan 50
(Sion et al., 2020; Coussens
et al., 2020)

No

19) Social media platforms

x

x

More than 1000 (Liang and
Zhu, 2017)

Yes

20) Observations (Online)

x

x

Less than 1000

Yes

21) Observations (Physical)

x

x

Less than 1000

No

22) Projective Techniques (Online)

x

Less than 50

Yes

23) Projective Techniques (Physical)

x

Less than 50

No

24) Interviews (Online)

x

x

Less than 50
(Upadhyay and Lipkovich,
2020)

Yes

25) Interviews (Physical)

x

x

Less than 50
(Bell and Waters, 2014)

No
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Criteria for ranking eligible methods
A quantitative ranking of the data collection methods, as these have been reported in section 2.1, was
organized following an Analytical Hierarchy Process (AHP) based ranking approach (Saaty, 1980). For the
ranking, an excel spreadsheet-based tool was deployed, which is described in the following sections.
AHP is one of the most-widely used methods in multi criteria analysis. One advantageous ability of the AHP
method, as compared to other methods, is that it can deal at the same time with intangible and tangible aspects
and support multi objective, multi criteria and multi actor decisions (Saaty 2005; Wey and Wu, 2007). The
strengths of the AHP method are that it generates ratio data, it is easy to comprehend its function and is mature
and widely accepted as an industry standard. The weaknesses of the method can be associated with its labourintensive nature and a loss of control especially when it comes to a high number of criteria to be compared.
Weighing by pairwise comparison is performed in three steps (Saaty, 1980) (see also Annex E):




comparison of each element with the rest of the elements of the component and provision of a
preferential level to the element for every comparison performed;
calculation of elements’ weights and normalization of their weights;
statistical assessment of the consistency of the weights’ matrix.
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Selection Process
Figure 6 presents the selection process for the Knowledge Collection methodologies that includes six steps:







Step 1: The depth of existing knowledge for the topic to be researched needs to be specified by the
researcher. The options include: Low knowledge, Medium Knowledge and High Knowledge.
Step 2: Depending on the extent of the existing knowledge, the type of research that seems to be more
appropriate is presented to the researcher(s). The options include quantitative, qualitative or mixed
approaches and the researcher needs to select the type of research that would like to conduct.
Step 3: The researcher needs to specify that the sample size is considered appropriate and a reduced
list of knowledge collection approaches is generated.
Step 4: The researcher needs to declare whether the population of interest is IT literate. If the sample
is IT illiterate, then online approaches are excluded unless intra-consortium assistance can be
provided for training.
Step 5: The researcher needs to specify how many methodologies should be assessed via AHP; it is
useful that, according to the survey results, partners have previously used APIs to gather information
regarding either customer feedback or sentiment data for specific topics.
Step 6: A list with the rankings between the proposed methodologies is provided to the researcher.

Figure 6: Selection process for process for knowledge collection tools

2.3.2 Criteria for selecting the WE-TRANSFORM Knowledge Analysis methodologies and tools
The analysis method to be selected is highly dependent on the type of data – and content in general – that
has been collected (e.g., different methods can be applied to analyse quantitative and qualitative data). The
methodology selection is also dependent on the aim and scope of the corresponding analysis. Table 3 presents
a matching between data collection methodologies and analysis tools.
Table 3: Selection of knowledge analysis tools based on the knowledge collection method
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Cross Tabulation

MaxDiff Analysis

Gap Analysis

TURF Analysis

Conjoint Analysis

Factor Analysis

Cluster Analysis

Econometric methods

Descriptive Statistics

Artificial IntelligenceMachine learning Techniques

Interpretive Phenomological
Analysis

Grounded Theory-Constant
Comparisons

Discourse Analysis

Narrative Analysis

Knowledge Collection

Content Analysis

Knowledge Analysis Tools

Artificial Intelligence
Synchronous and Asynchronous Bulletin Boards
Focus Groups
Questionnaires
Poll
Serious Gaming Techniques
World Cafes
Public Consultation and Town Hall Meetings
Delphi Method
Photo/Video Elicitation
Social Media Platforms
Observations
Projective Techniques
Interviews

2.4 WE-TRANSFORM Methodology Matrix
This chapter presents the final outcome of this deliverable which constitutes the Methodology Matrix (ME.M)
tool assisting Work Packages’ and Tasks’ leaders to select the appropriate methodology to conduct the work
involved. The construction of ME.M is presented in section 2.4.1 while the description of the Excel tool is
explained in section 2.4.2.
2.4.1 Second Survey analysis – Constructing the ME.M
Given the wide array of data collection methodologies, this section develops a tool in Excel (see Appendix D)
that can be used to identify and rank the best methodologies to be used by partners according to the research
objective and based on specific criteria. The tool developed is based on the AHP method, while three criteria
are used: cost, time, and measurement errors, as per the consensus reached by experts of our consortium.
Largely following the basic structure of the AHP method, the standard AHP pairwise comparison was
performed for the three defined scoring criteria: costs (including design, preparation, and implementation), time
(including design, preparation, and implementation), and measurements errors. The AHP survey respondents
indicated the importance of criterion A as compared to criterion B by rating in a scale from 1 to 9, where:
1 shows equal importance;
3 shows that criterion A is moderately important as compared to criterion B;
5 shows that criterion A is very important as compared to criterion B;
7 shows that criterion A is much more important as compared to criterion B;
9 shows that criterion A is exceptionally more important as compared to criterion B.
As 28 participants from 16 WE-TRANSFORM partner organizations responded to the questionnaire, the
geometric mean of their pairwise weight-responses were considered into the formulation of the comparison
matrix. Specifically, the geometric mean values were equal to 0.750, when comparing costs with time, to 0.502
between costs and measurement errors and to 0.558 between time and measurement errors. The comparison
matrix was formulated as in Figure 7.
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Figure 7: Comparison matrix

Based on the comparison matrix, the normalized pairwise comparison matrix was estimated along with the
consistency index and consistency ratio. A very low consistency ratio was achieved (0.3%<5%, Lee et al.,
2008) indicating an exceptionally high consistency among respondents' answers. The final weights per
criterion revealed a higher priority for avoidance of measurement errors, then for time and, finally, costs
indicating that a common aim is to achieve robust results than cut on cost or time required. As a next step,
the average scores per criterion given by the respondents were calculated.
These average scores were then normalized according to the Min-Max normalization method and multiplied
by the final weights to generate the final scores on which basis the ranking of each method was performed.
2.4.2 Description of the tool
The developed tool is organized in an excel spreadsheet consisting of four different sheets. The first sheet
“Tool” contains the tool per se; the second “Survey analysis” sheet includes the calculations of criteria weights
and methods’ scores following an AHP based approach; the third “Survey data” contains the database of the
survey while the fourth “Scales’ explanations”, includes the explanations of the survey’s scales. It is noted that
the analysed data of the survey are the base data upon which the Tool is built.
Focusing on the first sheet, the “Tool” consists of three parts. The first part regards the selection of the most
appropriate data collection methodology based on user choices. More analytically, the user is provided with
an initial list of 25 identified data collection methods. According to the exclusion criteria (depth of existing
knowledge, sample size and IT literacy) and user choices, a shortlist with the most appropriate data collection
methods appears. The second part regards the selection of the top methods included in the shortlist. The tool
automatically generates the number of the shortlisted methods and ranks them based on the scores provided
by the respondents of the survey. The tool allows for the selection of (up to) the top five (5) methods from the
shortlist. The third part of the tool allows the user to change the score of the selected methods as compared
to the survey results – and thus, the ranking of the methods - and to configure a new “top method selection
list” based on his/her own perceptions. As a guide to the tool, all cells requiring an input from the user are filled
with blue colour. The above parts are elaborated through an indicative example with the use of screenshots.
The dashboard of the tool is shown in Figure 8. As described above, the user is called to make the appropriate
selections as per the exclusion criteria set, by clicking on the macro-enabled blue light boxes. If the user wants
to opt for another set of selections, then he/she can reset the selections made per exclusion criterion or jointly
by clicking on the “Reset all” light box. Figure 8 shows on the left the initial list of the 25 data collection methods,
while on the right shows the arising shortlist of data collection methods, when “Medium”, “51-100”, and “No”
light boxes are clicked upon.
The second part of the tool informs the user about the number of the shortlisted methods, while it automatically
ranks them with each other based on the survey results (see Figure 9). In this example, the matched methods
are six (6) and the one with the highest score (0.695) is the “World Cafés”. In the current view of the dashboard,
the user has selected to see the top five (5) methods. This option can be changed to “1”, “2”, “3” or “4” by
clicking on the arrow of cell G3.
The third and last part of the tool allows the user to see the assigned scores to the shortlisted methods per
scoring criterion (costs, time and measurements errors) as given by survey respondents, but also assign a
new score, if he/she wants, according to perceptions and needs identified as practically all partners have been
involved previously in such types of selections (Figure 10). This can be done by clicking “1”, “2” or “3” in the
dropdown menu of the scoring cells. It is noted that score “1” denotes low performance of a criterion, while
score “3” denotes high performance. For example, score “1” for costs means “expensive”. If the user scores a
certain criterion differently, then a new ranking of the selected methods is formulated in column M. This new
ranking can be compared with the survey ranking of methods in column G. Finally, the user is given the option
of selecting a new top set of methods, according to the new ranking of column M.

Figure 8: Data collection method tool – 1st part
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Figure 9: Data collection method tool – 2nd part

Figure 10: Data collection method tool – 3rd part
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3. CONCLUSIONS
Deliverable D2.2, "Methodology and knowledge creation tools", aims to provide a common main
methodological toolkit utilizing findings from the project partners, as well as from academic literature in the
field. The deliverable required to define the range of approaches suitable for knowledge collection, creation,
and analysis. This to allow the selection of the proper methods usable by partners and thematic groups along
the project duration. The results were obtained by selecting suitable methodologies among those available to
match the specific goals of each project activity and promote knowledge co-creation to quantify and reduce
the impact of transport automation on the workforce and deliver a policy agenda.
Specifically, D2.2 is focused on accomplishing the core of Task 2.2., i.e. to define the tools available and
suitable in order to organise the activities in WP3, 4 and 5, enabling the sharing and creation of knowledge
and strategic discussions on challenges, needs, roles, responsibilities and solutions, including consensus
building and identifying discussions, research topics and industry actions that have not yet reached consensus
and to make the living hub operational for the collection of knowledge and its subsequent analysis in WP3,
WP4 and WP5.
To this purpose it: (i) mapped the available methodologies suitable for the project activities, (ii) proceeded to
a survey census of partner experience, (iii) provided guidance as per suitability of tools along with references,
(iv) fostered the adoption of workable selection criteria through consultation and (v) created an ad hoc tool to
assist WP and Task partners to proceed to pertinent toolkit selections.
The approach adopted by this deliverable adheres to the project philosophy: a cooperative creation of an
innovative project-specific tool based on the results two surveys administered to WE-TRANSFORM partners.
The result is the elaboration of an articulate but user-friendly Methodology Matrix (ME.M). Such matrix has
been constructed in the form of an Excel-based tool to assist project partners in the selection of methodologies
and tools for the project’s various activities and for making the living hub operational, according to their specific
needs and prioritization of the agreed selection criteria.
ME.M is the starting tool for assessing different methodologies that could be used during the project following
review and internal consultation. New knowledge collection and analysis methodologies might emerge during
the project, while feedback from additional experts (such as the consortium’s stakeholders’ forum, stakeholders
outside the consortium, and members of the Advisory Board) is expected to be obtained as well. Thus,
computed weights for the three methodology selection criteria retained, as well as the partners’ scores for each
method, have only an indicatively guiding – and hopefully helpful – character.
Overall, the methodological approach followed for this report informed but also consulted WE-TRANSFORM
partners, securing a participatory approach with a high degree of consensus for the next stages of the project.
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ANNEXES
Annex A – 1st Round of Survey 1

PARTNERS’ INPUT FOR D2.2 “Methodology and knowledge creation tools”
WP2 Knowledge Creation Living Hub
T2.2. Methodology and knowledge collection and analyses tools
Aim of the deliverable
The deliverable will report the methodological toolkit to be adopted by all the thematic groups in the crossnational living hubs. This includes the methods to share and create knowledge and strategic discussions on
challenges, needs, roles, responsibilities and solutions, including consensus building and identifying
discussions, research topics and industry actions that have not yet reached consensus. The deliverable will
also report all the tools needed to make the living hub operational for the collection of knowledge and its
subsequent analysis in WP3, WP4 and WP5: organisation of workshops, online meetings, stakeholder
interviews, tools to engage citizens and organise citizens’ dialogues as well as advanced tools and
methodologies such as AI. Possible customizations related to different countries, regions, modes will be
provided, if/when necessary.

For delivering D2.2 we would like to request your input on the methodologies, techniques, data collection and
data analysis tools, etc. that you are currently using in your organization and could be utilized in We-Transform
for addressing the impact of automation on workforce. Please include additional information about the
methodologies you use in the last column (e.g. size of workshops, practical experience with organization and
collection of feedback including used software tools). Please fill in the last column and add more methodologies
that are currently not in the table below but could be used in the project, as well as related specific software
packages. To facilitate you Annex A appended herewith provides short definitions.

1. Data collection methods

Domain

Methodology

Online workshops
Asynchronous
Online
Meetings
Interviews
Artificial
Intelligence
techniques
Synchronous Bulletin Boards
Asynchronous Bulletin Boards
Focus Groups
Online Questionnaires
Online Polls
Serious Gaming Techniques
World Cafés
Public consultation
Town hall meetings
Delphi method

Short description (see
Annex A for the definition
of each methodology)

See 1.1
See 1.2
See 1.3
See 1.4
See 1.5
See 1.6
See 1.7
See 1.8
See 1.9
See 1.10
See 1.11
See 1.11
See 1.12
See 1.13

TO FILL IN:
Please tick if applied and
please describe the practical
application of the method in
your experience, if any. If
never used, write “n.a.”

3. Impact assessment
methodologies and decisionmaking tools

2. Data analysis
methods

D2.2: Methodology and knowledge creation tools

Content Analysis
Narrative Analysis
Discourse Analysis – Debate
Grounded Theory
Interpretive Phenomenological
Analysis
Artificial
Intelligence
techniques
Descriptive statistics
Econometric models
Multi criteria decision making
methods
(please specify, e.g. Analytic
Hierarchy Process/AHP, MultiAttribute Utility Theory/MAUT,
Technique
for
order
performance by similarity to
ideal solution/ TOPSIS)
PESTEL
Partner twinning
Nominal group technique
Value Proposition Design
Financing models

See 2.1
See 2.2
See 2.3
See 2.4
See 2.5
See 2.6
See 2.7
See 2.8
See 3.1

See 3.2
See 3.3
See 3.4
See 3.5
See 3.6
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Short definition of the methodologies indicated above
(Definitions below for practical purposes of questionnaire filling)
No.
Methodology
1. Data collection methods
1.1
Online workshops
1.2
Asynchronous Online Meetings
1.3
Interviews
1.4
Artificial Intelligence techniques

Short definition

1.5
1.6
1.7

Synchronous Bulletin Boards
Asynchronous Bulletin Boards
Focus Groups

Exchange of views through e-posts with online presence of parties
Exchange of views through e-posts with asynchronous replies
Selected relevant and/or representative individuals participate in guided discussions on specified issues

1.8
1.9
1.10
1.11

Online Questionnaires
Online Polls
Serious Gaming Techniques
World Cafés

1.12

Public consultation

Answering online structured surveys
Casting votes/preferences on provided selections online
Gamification of a – often training – process
Loose conversations on issues (pre-set or as they arise) in a café setting with participants changing tables and
opinions gathered at the end (online versions can exist)**
Consultations of large numbers of the public to gather the views of citizens and stakeholders through notification
and a consultation/participation procedure (can be modified for online)
Local/national citizen meeting with politicians (can also be online)
Consensus building by consecutive round method on a set of choices or evaluations

1.13
Town hall meetings
1.14
Delphi method
2. Data analysis methods
2.1
Content Analysis
2.2
2.3
2.4

Narrative Analysis
Discourse Analysis
Grounded Theory

2.5

Interpretive
Phenomenological
Analysis
Artificial Intelligence techniques

Online habitual workshops
Online meeting through uploads of messages/mails on platforms
Face to face or online structured interviews
Machine assisted pattern/data search/recognition and/or count; usually fed into purpose-made software.

A tool to determine the presence of certain words, themes, or concepts within qualitative in order to quantify and
analyse the presence, and relationships among the above3
Analytic methods for interpreting qualitative data that have a storied form4
Analysis of the use of language in a set context as in debates
Building hypotheses and new frameworks as they emerge from real data rather than from pre-existing concepts

Method for interpreting potentially different perceptions ensuing from possibly same experiences interviewing a
(usually small) group of people
2.6
Computer software enabled pattern recognition for recognition/evaluation/hierarchy in qualitative and/or
quantitative data
2.7
Descriptive statistics
Using mean, median, Standard deviation etc. to show the main traits of a distribution of values
2.8
Econometric models
Testing for quantitatively assessable relationships among variables via a variety of models/methods (linear
regressions, Logit/Probit, non-linear models etc.)
3. Impact assessment methodologies and decision-making tools
3

Adapted from https://www.publichealth.columbia.edu/research/population-health-methods/content-analysis
Adapted from https://eclass.uowm.gr/modules/document/file.php/NURED260/Figgou%20%26%20Pavlopoulos%20Social%20Psychology%20Research%20Methods%202015%20IESBS.pdf
4

D2.2: Methodology and knowledge creation tools
3.1

3.3
3.4

Multi criteria decision making methods
(please specify, e.g. Analytic Hierarchy
Process/AHP, Multi-Attribute Utility
Theory/MAUT, Technique for order
performance by similarity to ideal
solution/ TOPSIS)
PESTEL ( E )
(Political,
Economic,
Social,
Technological, Environmental, Legal,
Ethical)
Partner twinning
Nominal group technique

3.5

Value Proposition Design

3.6

Financing models

3.2
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Making choices through the use of criteria with evaluated/calculated weights/importance with or without a tiered
hierarchy (AHP) on the basis of received values with or without restrictions or distance from set solutions (as in
TOPSIS)

Technique for strategic analysis. The letter E is often being added lately to include Ethical issues.

Pairing partners for information sharing/comparing
A structured decision making process by stages combining voting by groups with ranking of proposals put forward
reducing conflict and strengthening any consensus building elements existing
Matching/promoting the proposition of a product or service to the needs of customers/users; can be used in the
context of co-creation of proposition5
Three Statement Model, Discounted Cash Flow (DCF), Sum of the Parts Model, Budget Model, Forecasting Model,
Option Pricing Model6

4. Design and innovation tools
4.1

5

Service blueprinting

Methodology by which to “systematically describe, document and analyse service processes in service firms”7
A blueprint for a service can be done through co-production as well

On the latter cf. Kowalkowski, C., Persson Ridell, O., Röndell, J. G., & Sörhammar, D. (2012). The co-creative practice of forming a value proposition. Journal of
marketing management, 28(13-14), 1553-1570.
6 List not exhaustive
7As initially created by Shostack (1982, 1984).Cf.Morita, M., Machuca, J. A., Flynn, B., Matsuo, H., Biege, S., Lay, G., & Buschak, D. (2012). Mapping service processes
in manufacturing companies: industrial service blueprinting. International Journal of Operations & Production Management.

BASIC REFERENCES
I. List of some useful references:









Almirall, E., & Wareham, J. (2008). Living labs and open innovation: Roles and applicability. eJOV:
The Electronic Journal for Virtual Organization & Networks, 10.
Almirall, E., Lee, M., & Wareham, J. (2012). Mapping living labs in the landscape of innovation
methodologies. Technology innovation management review, 2(9).
Feurstein, K., Hesmer, A., Hribernik, K. A., Thoben, K. D., & Schumacher, J. (2008). Living Labs: a
new development strategy. European Living Labs-a new approach for human centric regional
innovation, 1-14.
Figgou, L., & Pavlopoulos, V. (2015). Social psychology: Research methods. International
encyclopedia of the social & behavioral sciences, 22, 544-552
Frow, P., & Payne, A. (2011). A stakeholder perspective of the value proposition concept. European
journal of marketing.
Kowalkowski, C., PerssonRidell, O., Röndell, J. G., &Sörhammar, D. (2012). The co-creative practice
of forming a value proposition. Journal of marketing management, 28(13-14), 1553-1570.
Morita, M., Machuca, J. A., Flynn, B., Matsuo, H., Biege, S., Lay, G., &Buschak, D. (2012). Mapping
service processes in manufacturing companies: industrial service blueprinting. International Journal
of Operations & Production Management.
Yüksel, I. (2012). Developing a multi-criteria decision making model for PESTEL analysis.
International Journal of Business and Management, 7(24), 52.

II. Supplementary list (less generic, some more interesting documents publicly accessible through the links
below).



https://www.researchgate.net/profile/Klaus-Dieter_Thoben/publication/270821724_Living_Labs__A_New_Development_Strategy/links/54b56af10cf2318f0f988ad3/Living-Labs-A-New-DevelopmentStrategy.pdf
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/4149/Wp293.pdf?sequence=1

III. Other online sources:





http://www.theworldcafe.com/key-concepts-resources/world-cafe-method/
https://www.publichealth.columbia.edu/research/population-health-methods/content-analysis
https://eclass.uowm.gr/modules/document/file.php/NURED260/Figgou%20%26%20Pavlopoulos%20
Social%20Psychology-%20Research%20Methods%202015%20IESBS.pdf
A number of Wikipedia entries provide also thorough analyses of methodologies/tools.
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Annex B – 2nd Round of Survey 1

PARTNERS’ INPUT FOR D2.2 “Methodology and knowledge creation tools”
Partner Name:
Respondent (name and position in the organization):
Date of submission:
WP2 Knowledge Creation Living Hub
T2.2. Methodology and knowledge collection and analyses tools
Aim of the deliverable
The deliverable will report the methodological toolkit to be adopted by all the thematic groups in the crossnational living hubs. This includes the methods to share and create knowledge and strategic discussions on
challenges, needs, roles, responsibilities and solutions, including consensus building and identifying
discussions, research topics and industry actions that have not yet reached consensus. The deliverable will
also report all the tools needed to make the living hub operational for the collection of knowledge and its
subsequent analysis in WP3, WP4 and WP5: organisation of workshops, online meetings, stakeholder
interviews, tools to engage citizens and organise citizens’ dialogues as well as advanced tools and
methodologies such as AI. Possible customizations related to different countries, regions, modes will be
provided, if/when necessary.

For delivering D2.2 we would like to request additional input from you regarding several issues on the
methodologies and techniques that could be used in We-Transform. Below you will find an updated
questionnaire, to receive your feedback in 4 Parts. The new requests are included in blue.
Part I – Proposed methodologies and techniques
In this part, please let us know about the methodologies, techniques, data collection and data analysis tools,
etc. that you are currently using in your organization and could be utilized in We-Transform for addressing the
impact of automation on workforce. Please add more methodologies that are currently not in the table below
but could be used in the project.
Based on your experience please let us know the challenges faced when implementing each method/tool,
mention the pros and cons of each methodology, propose the issues that we should take into account, as well
as name the software(s) you are using.
Please let us know if you have used any of these methodologies to study the effect of the impact of automation
on Transport (give references if the research/findings are publicly available).

4. Design
and
innovatio
n tools

3. Impact
assessment
methodologies and
decision-making
tools

2. Data analysis
methods

1. Data collection methods

Domain

Methodology

Short description (see Annex A for
the definition of each methodology)

Online workshops
Asynchronous Online Meetings
Interviews
Artificial Intelligence techniques
Synchronous Bulletin Boards
Asynchronous Bulletin Boards
Focus Groups
Online Questionnaires
Online Polls
Serious Gaming Techniques
World Cafés
Public consultation
Town hall meetings
Delphi method
Content Analysis
Narrative Analysis
Discourse Analysis – Debate
Grounded Theory
Interpretive Phenomenological Analysis
Artificial Intelligence techniques
Descriptive statistics
Econometric models
Multi criteria decision making methods
(please specify, e.g. Analytic Hierarchy Process/AHP, MultiAttribute Utility Theory/MAUT, Technique for order
performance by similarity to ideal solution/ TOPSIS)
PESTEL
Partner twinning
Nominal group technique
Value Proposition Design
Financing models

See 1.1
See 1.2
See 1.3
See 1.4
See 1.5
See 1.6
See 1.7
See 1.8
See 1.9
See 1.10
See 1.11
See 1.11
See 1.12
See 1.13
See 2.1
See 2.2
See 2.3
See 2.4
See 2.5
See 2.6
See 2.7
See 2.8
See 3.1

Service blueprinting

See 4.1

See 3.2
See 3.3
See 3.4
See 3.5
See 3.6

Please, describe the application of the method in your
practical experience, if any. If not used, write “n.a.”

Part II – Selection criteria
The following figure proposes some selection criteria for choosing from the toolbox of methodologies to be
utilised in We-Transform. These include:
 Thematic suitability (e.g. per thematic axis)
 Activity suitability (data collection vs data analysis vs impact assessment methodologies and decisionmaking tools)
o Data collection: Size and characteristics of audience/target group
o
Data analysis: Type of the collected data (qualitative or quantitative)
 Online suitability (whether they can be conducted online or not)
Do you agree with the above selection criteria? Do think that we should include other selection criteria, and if
yes which ones?

Thematic
suitability

Selection
criteria

Activity
suitability

Online
suitability

Part III – Thematic axes
Please let us know if you agree with the proposed indicative thematic axes in the following figure (please
Road add
others missing)

TECHNOLOGY - AUTOMATION
Air

E. NVIRONMENT

S. OCIAL
E. CONOMY

Sea

WORKFORCE

E. MPLOYMENT
E. DUCATION
T. RAINING

L. EGAL
P. OLICY

G. EOGRAPHY

Rail

Part IV – Final matrix for D2.2
The following Matrix presents the final outcome of the Task 2.2. A Matrix that will allow WPs to select the appropriate methodology to conduct the work proposed.
As for now this matrix tries to identify the type of methodology that should be used based on the thematic axis, the stakeholder type, etc. Do you agree with this
classification? Can you propose further classification that should be included in the analysis of Task 2.2?

By stakeholder

Data collection methods

Citizens
Methods
Online
workshops
Asynchronous
Online Meetings
Interviews
Artificial
Intelligence
techniques
Synchronous
Bulletin Boards
Asynchronous
Bulletin Boards
Focus Groups
Online
Questionnaires
Online Polls
……

Data
analysis
method
s

Methods
Content Analysis
Narrative Analysis
Discourse Analysis –
Debate

Interviews

Authorities

Private
companies

Criteria for selecting the methods
By population size of
stakeholder group
……
<10
10-50 people >50 people
people

Criteria for selecting the methods
By method of data collection
By thematic area
Workshops
Questionnaires
……
Social
Economy
….

…..
…..

….
….
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Grounded Theory
Interpretive
Phenomenological
Analysis
Artificial Intelligence
techniques
Descriptive statistics

……
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Annex D – Excel file of Methodology Matrix (ME.M) tool

D2_2_Tool_F.xlsm
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Annex E – AHP-based weighting approach
To perform a pairwise comparison of elements (criteria) the user indicates the importance of criterion A as
compared to criterion B, by rating in a scale from 1 to 9, where “1” denotes same importance and “9”
exceptional importance of one criterion over the other. In theory, all intermediate ratings are possible. The
attributed importance of the criteria fills the comparison matrix, which is sized by the number of the criteria.
The cells over the diagonal unitary cells are filled in with the criteria’s importance, while the cells below are
equal to their reciprocal values.

Where 𝑎𝑖𝑗 =

1
, 𝑎𝑖𝑗
𝑎𝑖𝑗

1
𝑎21
𝐴 = [𝑎
31
𝑎𝑛1

𝑎12
1
𝑎32
1

…
…
…
…

𝑎1𝑛
𝑎2𝑛
𝑎3𝑛 ]
1

≠0

The normalized pairwise comparison matrix (normalized principal eigen vector) that represents the weight wi
of the criterion in row i is calculated as follows:

∑𝑗
𝑤𝑖 =

𝑎𝑖𝑗
∑𝑖 𝑎𝑖𝑗
𝑛

Consistency is tested by summing up the product of each Eigen vector and the sum of the column of the
reciprocal matrix and estimating consistency index and consistency ratio.

𝜆𝑚𝑎𝑥 − 𝑛
−1
𝑛
𝐶𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦 𝐼𝑛𝑑𝑒𝑥
𝐶𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦 𝑅𝑎𝑡𝑖𝑜 =
𝑅𝑎𝑛𝑑𝑜𝑚 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦 𝑖𝑛𝑑𝑒𝑥
𝐶𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦 𝐼𝑛𝑑𝑒𝑥 =

The Random Consistency Index (RI) depends only on the number of criteria n that are compared and is given
by the following table:
n

1

2

3

4

5

6

7

8

9

RI

0

0

0.58

0.9

1.12

1.24

1.32

1.41

1.45

According to Lee et al. (2008), the consistency ratio is dependent on the size of the matrix. For example, the
maximum permissible level of consistency for a 3x3 sized matrix is 5%, while for a 4x4 sized matrix is 8%. For
larger matrices a consistency ratio of up to 10% is considered good, while values of up to 30% in certain cases
can also be acceptable.
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