
 

TechEthos receives funding from the EU H2020 research and innovation programme under Grant Agreement No 
101006249. This deliverable and its contents reflect only the authors' view. The Research Executive Agency and the 
European Commission are not responsible for any use that may be made of the information contained herein. 

 

 

  

  

Tools to develop and advance 

scenarios dealing with the ethics 

of new technologies 

D3.2 

Draft version submitted to the European 

Commission for review 

 



D3.2 - Tools to develop and advance scenarios dealing with the ethics of new 

technologies 

Work Package WP3 

Lead Partner Austrian Institute of Technology, AIT 

Author(s) 

Steven Umbrello (TUD), Pieter Vermaas (TUD), Cristina Paca (Ecsite), 

Greta Alliaj (Ecsite), Andrew Whittington-Davis (Ecsite), Fabrice 

Jouvenot (Ecsite), Michael J. Bernstein (AIT), Wenzel Mehnert (AIT), 

Eva Buchinger (AIT) 

Due date 30/11/2022 

Submitted date 30/11/2022 

Version number 0.1 Status Final 

Project Information 

Grant Agreement number 101006249 

Start date 01/01/2021 

Duration 36 months 

Call identifier H2020-SwafS-2020-1 

Topic 
SwafS-29-2020 - The ethics of technologies with high socio-economic 

impact 

Instrument CSA 

Dissemination Level 

PU: Public ☒ 

PP: Restricted to other programme participants (including the European Commission) ☐ 

RE: Restricted to a group specified by the consortium (including the European Commission) ☐ 

CO: Confidential, only for members of the consortium (including the European Commission) ☐



   
 

   
 

Quality Control 

Reviewed by: Review date: 

Nitika Bhalla 15/11/2022 

Sara Cannizzaro 23/11/2022 

Kathleen Richardson 22/11/2022 

 

Revision history 

Version Date Description 

0.1 09/11/2022 Initial draft 

0.2 22/11/2022 Revised draft 

0.3 23/11/2022 Final draft for submission 

 

Keywords 

Serious games, co-creation, stakeholder elicitation 

 

How to cite 

If you are using this document in your own writing, our preferred citation is:  

Umbrello, S., Vermaas, P., Paca, C., Alliaj, G., Nishi, M., Whittington, A., Jouvenot, F., Bernstein, M.J., 

Mehnert, W., Buchinger, E., (2022). Tools to develop and advance scenarios dealing with the ethics of new 

technologies. TechEthos Project Deliverable. Available at: www.techethos.eu.  

 

http://www.techethos.eu/


   
 

   
 

The TechEthos Project 

Short project summary  

TechEthos is an EU-funded project that deals with the ethics of the new and emerging technologies 

anticipated to have high socio-economic impact. The project involves ten scientific partners and six 

science engagement organisations and runs from January 2021 to the end of 2023. 

TechEthos aims to facilitate “ethics by design”, namely, to bring ethical and societal values into the 

design and development of new and emerging technologies from the very beginning of the process. 

The project will produce operational ethics guidelines for three to four technologies for users such as 

researchers, research ethics committees and policy makers. To reconcile the needs of research and 

innovation and the concerns of society, the project will explore the awareness, acceptance and 

aspirations of academia, industry and the general public alike and reflect them in the guidelines. 

TechEthos receives funding from the EU H2020 research and innovation programme under Grant 

Agreement No 101006249. This deliverable and its contents reflect only the authors' view. The 

Research Executive Agency and the European Commission are not responsible for any use that may be 

made of the information contained herein.  
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Definitions and abbreviations 

Table 1: List of Definitions 

Term  Explanation 

Game Element 
The structure, visuality, voting system, etc. of a game that keeps people engaged 

and gives the game its unique identity. 

Triadic Game 

Design 

A tripartite design philosophy divided into the worlds of Reality, Meaning, and Play. 

Each of the worlds implicates different people, contexts, and criteria. Various value 

tensions often arise in trying to find balance between these different ‘worlds’, as a 

consequence, Triadic Game Design methodology provides designers with the tools 

to navigate these tensions.  

Technology 

Family 

A technology family is a collection of technologies that share (techniques that have) 

common goals, domains, or formal or functional features. 

Vulnerable 

Groups 

Those in our societies who face a higher risk of poverty and social exclusion 

compared to the general population. This can mean that new and emerging 



   
 

   
 

technologies have a disproportionately negative impact on them. In TechEthos, we 

will work with specialised non-governmental organisations (NGOs) and citizen 

groups to involve such groups so that their specific needs will be taken into 

account. 

 

Table 2: List of Abbreviations 

Term  Explanation 

DoA Description of Action  

LTP Linked Third Party 

TGD Triadic Game Design 

WP Work Package 

  



   
 

   
 

Executive Summary 
This report describes the process of the co-creation of the TechEthos game that was developed to 

enhance the TechEthos scenarios (Task 3.2) during dedicated workshops in (Task 3.3).  

It also presents the results of employing the Triadic Game Design methodology as an approach to 

working with expert game design stakeholders across the dedicated workshops in order to resolve 

emerging value tensions in game design.   

The game resulting from the co-creation activities with expert stakeholders will be used in conjunction 

with the TechEthos scenarios (Task 3.2) and both expert and citizen participants (Task 3.4 and 3.5) to 

surface ethical issues and concerns in those scenarios and, consequently, helping to enhance the 

scenarios in order to be more comprehensive in their breadth.  

This report was co-developed in parallel with D3.1 (Evolution of advanced TechEthos scenarios) to 

advance the TechEthos basic scenarios via the design and deployment of a co-designed serious game.  

 

  



   
 

   
 

1. Introduction  

 

“It takes two to tango, but it takes three to design a ‘meaningful game.’ For 

‘games with a purpose’ to dance, three different worlds need to be balanced: the 

worlds of Reality, Meaning, and Play.”  

Casper Harteveld. 

1.1 Background 

Gaming has and mostly continues to be associated with having fun and pastime. However, designers, 

policymakers and educators, amongst others, have realised the power that serious games can be a 

helpful tool to elicit stakeholder feedback and emotions concerning important social and ethical 

issues. 

TechEthos envisages the development of exercises and games in the framework of exploring public 

attitudes and awareness towards the ethical implication of the technologies it focuses on, namely 

Climate Engineering, Neurotechnologies and Digital Extended Reality (Buchinger et al., 2022). Upon 

considering the challenge of producing games and the need to address the three technology families, 

a choice was made to develop a single yet adaptable game with three variations, one for Climate 

Engineering, one for Neurotechnologies and one for Digital Extended Reality.  

1.2 The role of the TechEthos game 

The process of public engagement created in TechEthos begins with the drafting of basic scenarios 

within the project (nine basic scenarios were developed in (Task 3.2), three per technology family), 

which go through advancement using the inputs of experts in the field (e.g., researchers, 

technological, economic, legal and ethics experts, etc.) (Task 3.4) and feedback from the general 

public, including certain vulnerable groups (Task 3.5), as illustrated in Figure 1. The feedback from the 

general public will come from playing the game with citizens on three occasions on the premises of six 

science engagement organisations involved in the project as the Linked Third Parties (LTPs) of Ecsite 

in Austria, Czech Republic, Romania, Serbia, Spain and Sweden. 



   
 

   
 

 

Figure 1 The 'scenario cascade' and the role of the games 

This role of the game in the project sets several expectations and constraints. The expectations are 

that the game will elicit attitudes towards the selected technology families, provide feedback to 

enhance the basic scenarios and be playable by a general audience that includes vulnerable groups. 

The constraints to the game are that the game should generate meaningful qualitative data that can 

be captured for subsequent analysis. This also includes incorporating and engaging with the scenarios 

and ethical issues, and demand only frugal means of production and limited text to allow translation 

and adaptation in the national contexts of the six LTPs. 

1.3 Building Blocks 

 The basic scenarios, the knowledge gathered by the project during the identification of the three 

technology families (WP1), the description of their innovation ecosystem (Task 3.1), and the first 

results of the analysis of ethical issues that emerge concerning them (Task 2.3) represented the 

starting point of the game development process.  

1.4 Report Outline 

This report reviews the Triadic Game Design methodology (TGD) and explores the process and the 

result of the series of expert workshops that were undertaken using the TGD methodology in order to 

create a serious game for the TechEthos project. The review of the TGD, as well as the process of 

expert co-creation, expert co-creation aims to identify the executive design decisions made in 

response to outstanding gameplay challenges by the TechEthos (Task 3.3) team. This work will prepare 

the ground for the societal analysis, which will be developed in tasks (Task 3.4) and (Task 3.5) of WP3. 



   
 

   
 

2. Identifying resources  

2.1 Best practices 

The research team reviewed best practices in gaming and technology communication from previous 

projects outlined in the task description and Excellence section of the TechEthos project proposal to 

determine areas of overlap, strategies for advancement, and potential synergies.  

This initial scan of best practices served as the basis for a call for similar best practices among project 

partners and Linked Third Parties.  A spreadsheet where we could log these practices was developed 

so that collected information could be described at the same level of detail. These practices were then 

analysed according to several factors that are important to the TechEthos game, as outlined in Section 

1.2, such as a focus on ethical and societal issues, future casting, development of anticipatory 

competencies and accessibility for certain publics.  

After consultation with the TUD Gamelab, the team introduced for consideration several random 

games from different areas that bring inspirational and unusual game elements. (e.g., structure, 

visuality, voting system, etc.). By game "element", it was meant features that keep people engaged 

and give the game its unique identity. Some fundamental aspects of games are included in this 

category: levels, time, scoring, and voting, but this also includes factors such as conflict, collaboration, 

conflict, role play, discussion moments and so on. 

The practices were split up into their components, which were considered ‘building blocks’ for the 

exercises developed and used as the game repertoire for the co-creation workshop no 1 with science 

engagement professionals. The six games used during the workshop are presented in Table 3. 

Table 3 Game included in the game repertoire during the co-creation workshop no 1 

Game Brief description 

NANO2ALL project - multi-stakeholder 

dialogue method 

Adapted as part of a Horizon 2020-funded 

project from the Scenario Exploration System 

serious game developed by the European 

Commission's Joint Research Center 

(NANO2ALL, n.d.-a, n.d.-b) 

Role-based card game for exploring scenarios 

from different perspectives (e.g., policy, 

business, civil society, the public), with each 

scenario going through 3 rounds to determine 

an issues path in 5, 10 and 20 years. 

Envisioning Cards 

Developed by the Value Sensitive Design Lab, 

University of Washington (Friedman et al., 2011). 

Free-use cards to help think about long-term 

technology design decisions. The Envisioning 

Cards can be adapted to a wide variety of 

situations and uses. 

Cards from the Future The game focuses on generating positive ideas 

for concepts and objects from the future. 



   
 

   
 

Produced by the DSISCALE EU-funded project 

based on 'The Thing from the Future' (Candy, 

2018).  

Blickwinkel / Viewing angle - Future  

technologies for society 

Developed by Science Center Network Austria 

using a concepted made by TRACES (Paris, 

France) 

Scenario based card game asking participants to 

discuss probable/improbable scenarios and 

desirable/undesirable ones 

Dixit 

Developed by Jean-Louis Roubira & 

Marie Cardouat; Libellud 

Commercially-available game introduced in the 

repertoire to add variety in game elements 

(Roubira and Cardouat, 2008). 

Dixit is an image interpretation game and relies 

on knowing one's audience: the clues to the 

images cannot be too simple or too complex. 

Champions of the Wild  

Developed by Big Imagination Games 

Commercially-available game introduced in the 

repertoire to add variety in game elements 

(Clare, 2018). 

This is a conversation-driven social game. You 

become one of the greatest animal coaches in 

the world and have to persuade fellow players 

why your animal is the best to win a race. 

Cards for Biosafety 

Developed by the TUD GameLab and the 

Rathenau Instituut (Tiemersma et al., 2021). 

Scenario-based card game that teaches 

professionals and future professionals how to 

deal with biosafety issues in a better way. 

 

Using these best practices in both determining what type of game should be made and how such a 

game could be levied in order to achieve the TechEthos aims and goals. The Triadic Game Design 

methodology was chosen as the most ideal and stabilised approach to game design in order to be 

successful. The methodology permitted drawing from these various games and best practices to 

extract suitable game elements best oriented towards the goals of the TechEthos game.  

2.2 Experts  

In addition to the contributions of project partners AIT, Ecsite and TUD (including the TUD GameLab) 

and the six science engagement organisations involved as LTPs, the game design workshop benefited 

from inputs from the following experts, selected from partner and LTP suggestions to reflect a broad 

range of expertise, as outlined in the table below. 

Table 4 Experts participating in co-creation workshops 



   
 

   
 

Expert name Affiliation Expertise 

Sebastien Claeys  
Societal engagement with 

ethical issues 

Matteo Merzagora 

Association TRACES, France 

 

Co-creation/co-design and public 

engagement methodologies 

Luke R Moffat 
Department of Sociology, Lancaster 

University, United Kingdom 
Ethics through design 

Kathrine Kösters Futurium Museum, Germany 
Participation, social inclusion, 

science communication 

Gema Revuelta 

Science, Communication and Society 

Studies Center, Universitat Pompeu Fabra, 

Spain 

Public engagement with science; 

scientific journalism 

Malvina Artheau Freelance consultant, France Game design, design thinking 

Ran Peleg  
Game design, immersive 

experiences, science education 

Claudia Sodini Freelance consultant, Italy Game design, theatre 

Antoine Vergne Missions Publiques, France 
Public engagement with science 

and technology 

 

3. Triadic Game Design 

The TechEthos research team draws on the specific insights of the Triadic Game 

Design approach (TGD). In doing so, the research team’s appropriation of TGD led 

to a further, more nuanced assimilation of parallel and complimentary breakdown 

of the steps required in order to arrive at a deliverable game to meet the 

requisites of (Task 3.5). This was then operationalised in the three expert 

workshops that were facilitated for the co-creation of the final game. 

3.1 Background 

The methodology that was used for co-creating the serious game is Triadic Game Design (TGD). While 

this report is not a comprehensive account, it aims to identify the key criteria of the TGD approach. 

TGD emerged from the practical experience of Casper Harteveld, Associate Professor of Game Design 

at Northeastern University, in the U.S. The approach is tripartite, or, more aptly, ‘triadic’, given that it 



   
 

   
 

supports the notion that underlying all games are three ‘worlds’, each of which implicates different 

contexts, peoples, criteria, elements, etc. These three worlds are those of Reality, Meaning, and Play. 

TGD sustains that although tensions will undoubtedly arise during a game's design, game designers 

must nonetheless strive to balance these three worlds. TGD is offered as the “frame of reference” that 

can guide game designers to manage trade-offs in design decisions that will ultimately help achieve 

the sought balance.  

Harteveld (2010) summarises Triadic Game Design (TGD) (see also Figure 2):  

o “that the design of a game poses a multi-objective problem in a design space involving three 

equally important worlds: Reality, Meaning, and Play; 

o A game needs to be related to the domain and subject for which the game is developed 

(Reality); 

o A game needs to attain a value beyond the game itself (Meaning); 

o A game needs to have elements that characterise play and make it a powerful tool to 

use (Play); 

o that each world has its people, disciplines, aspects, and criteria on how to design a game; 

o that various tensions can arise within and between the three worlds, forcing designers to make 

trade-offs; 

o that it is fundamental to keep these three worlds in balance to create a "good" game-a game 

that accomplishes its meaningful purpose; 

o that a balance can be achieved by designing the core of the game concurrently by taking 

different design problems and various perspectives at the same time into account; 

o that an eventual "optimum" is found when the design is satisficing in accordance with the 

criteria of the worlds of Reality, Meaning, and Play. “ 

Although the domain of game design is vast, TGD was chosen in close consultation with the TUD 

Gamelab as the methodology for this project given its proven track record in serious game design (e.g., 

see Harteveld (2010) ‘games’).  

 



   
 

   
 

 

Figure 2 Reality, Meaning, and Play and their tensions. Source: Harteveld (2010, p. 226). 

3.2 The three Worlds: Reality, Meaning & Play 

3.2.1 World of Reality 

The World of Reality concerns the subject and domain of the game. For this reason, the world of reality 

hones in on the subject matter experts and the professionals who live in this world, helping to 

determine the context for which the game will be designed. For example, the TechEthos research 

team used the project's Description of Action (DoA) as the primary basis for determining the problems 

to be solved by the game, the factors involved in solving the problem, as well as how those potential 

issues relate to one another. The world of reality can be said to be composed of four aspects and three 

criteria (see Table 5).  

Table 5 Aspects and Evaluation Criteria for the World of Reality 

Aspects Evaluation Criteria 

Defining the problem Flexibility 

Factors in the problem Fidelity  

Relationships between factors  Validity 

Diagramming the process  



   
 

   
 

 

3.2.2 World of Meaning 

The second world, the World of Meaning, concerns how value can be attained and operationalised by 

the game designers by evaluating and extracting such value from the context of use. For example, the 

TechEthos research team drew on subject-matter experts concerning the three technology families in 

order to more clearly define the motivation of the game (i.e., enhancing the TechEthos basic scenarios 

via using the serious game to elicit stakeholder values and concerns). The four aspects and evaluation 

criteria for this world are in Table 6.  

Table 6 Aspects and Evaluation Criteria for the World of Meaning 

Aspects Evaluation Criteria 

Determining a serious purpose Motivation 

Strategy for attaining value Relevance 

Operationalising the plan Transfer 

Context of use  

3.2.3 World of Play 

The third world draws on the insights from both those of reality and meaning in order to help game 

designers create the game. This final world, then, involves the game designers and the artists as the 

subjects of emphasis and concerns the elements of play. For example, the TechEthos research team 

drew on the feedback of the co-creation workshops (see Section 4) in order to align how the final 

decisions of gameplay elements can meet the goals of the project. The four aspects and evaluation 

criteria for this world are in Table 7. 

Table 7 Aspects and Evaluation Criteria for the World of Play 

Aspects Evaluation Criteria 

Goal of the game Engagement 

Gameplay towards the goal Immersion 

Actions and challenges of the gameworld Fun 

Technology that creates and facilitates the 

game 
 

3.3 Game design pathways 

The TechEthos research team, in using TGD methodology, adopted the five-phase, 21-step, research 

and operationalisation pathway towards the design and co-creation of the TechEthos game 

distinguished by Duke and Geurts (2004).  



   
 

   
 

Table 8 Game Design Pathway (Source: Harteveld, 2011, p. 37-38). 

Phase 1: Setting the stage for the project—complete the essential preliminaries 

Step 1: Administrative set-up—organize the project. 

Step 2: Define the problem—what prompts this project? 

Step 3: Define the purpose of the project—what are the primary objectives? 

Step 4: Relate objectives to different possible methods—is a game appropriate? 

Step 5: Specifications—constraints and expectations. 

Phase 2: Clarifying the problem—define both the focus and scope 

Step 6: Defining the model of reality—content, boundaries, interrelationships. 

Step 7: Displaying the model of reality—create a lucid depiction of this model. 

Step 8: Negotiating the focus/scope with the client—set a clear target. 

Phase 3: Designing the game—create a blueprint 

Step 9: Translate the model of reality to a game—make a model of a model. 

Step 10: Definition of gaming elements—describe each part of the game. 

Step 11: Repertoire of techniques—do not reinvent the wheel. 

Step 12: Select a format—what style is appropriate? 

Step 13: Game concept—document the idea. 

Phase 4: Developing the game—make sure it works 

Step 14: Build, test, and modify a prototype—put the pieces together. 

Step 15: Technical evaluation—ensure an efficient and effective tool is created. 

Step 16: Graphic design and printing—develop a professional presentation. 

Phase 5: Deployment—ensure proper use by the client 

Step 17: Integrate the game into the context—make it fit. 

Step 18: Facilitating the game—practical use of the game. 

Step 19: Dissemination—deliver or publish the game. 

Step 20: Ethical and legal concerns—protect the design. 

Step 21: Final report—ensure proper closure. 



   
 

   
 

 

The TGD methodology was used at various levels of action. Given the nature of EU-funded projects, 

several specifications covered by Phase 1 had already been identified at the proposal stage. They were 

further discussed and refined at the start of the game design process. For example, the set-up of the 

co-design workshops and the type of activities that the expert participants would be engaging with 

within these workshops. As well as how decisions were carried out after the conclusions of these 

workshops towards the act of game creation, followed insights from TGD methodology and reached 

Phase 4, step 14 of the game pathway. 

The following section describes the process and output of the co-design workshops, which were 

instrumental to creating the final game, outlined in section 5. 

4. Co-Design Workshops 

A vital part of the game development process was the organisation of three 

serious game co-design workshops.  

The online workshops were organised by Ecsite, with contributions from TUD and AIT. They were 

approximately one month apart between January and March 2022, via Zoom, with collaborative work 

taking place using the online whiteboard tool Miro.  

The main components were icebreakers to facilitate; collective work, presentations to share project 

content,recapitulate the work carried out previously, group work in the form of breakout rooms, and 

plenary reflection sessions. The workshops are outlined in terms of objectives, session dynamics and 

within main outcomes in the sub-sections below. 

4.1 Overview of the workshop cycle 

Table 9 Overview of the workshops and their connections with the game pathway, as outlined in Table 
8. 

 Workshop 1 Workshop 2 Workshop 3 

Date & time 
Thursday, 27 January, 

14:00 - 17:00 

Thursday, 24 February, 

14:00 - 17:00 

Thursday, 31 March, 14:00 

- 17:00 

Relation with 

TGD 

methodology 

Phase 1, specifications 

are further defined and 

negotiated. 

Elements of Phase 2 and 

Phase 3 

Phase 3 and beginning of 

Phase 4 (Step 14) 

 

4.2 Workshop 1  

Objectives 

o Familiarise participants with the specifications of the TechEthos project and the game to be 

developed (see section 1.2) 



   
 

   
 

o Reflect on how best to respond to those specifications 

o Working in small groups, generate first ideas about game elements and possible combinations 

Workshop dynamics  

A knowledge repository was set up to give participants basic information about the TechEthos project, 

which was also presented at the start of the workshop. Participants were asked to reflect on what the 

game's specifications meant for them. A play session with the 'Cards for Biosafety' was organised to 

immerse participants into the world of interactive games about ethics of technologies. A 'game 

repertoire' provided additional sources of inspiration for attendees, who could brainstorm game ideas 

that could match the project's needs in the workshop's final session. 

Main outcomes 

The first workshop resulted in the first set of suggestions of how the specifications can be met, from 

which several broad game principles were derived; for example, the direction towards a collaborative 

game was set in this first workshop. Moreover, some recommendations for facilitation and game 

design that meet the accessibility aims of the project were also collected. 

4.3 Workshop 2 

Objectives 

o Review the game specifications and reflect further on the way its purpose can be achieved 

o Reflect on the scenarios and their components, and consider which aspects of reality should be 

modelled in the game and how 

o Review the game concept that emerged from the first workshop and develop further the 

gameworld and the gameplay 

Workshop dynamics 

An example of a technology scenario, as well as information on a broad game concept, as it emerged 

from workshop 1, were shared with participants beforehand. The workshop structure corresponded to 

the three worlds of Meaning, Reality and Play, as present in the TGD methodology. Following short 

introductions to these themes, participants first worked in small groups to reflect on each of these 

aspects and then shared these ideas in plenary sessions. 

 

Main outcomes 

Insights were generated into what the Worlds of Meaning, Reality and Play mean for the game. 

Concerning the world of meaning, various modalities for capturing player feedback were proposed, 

and each poses different benefits and challenges. Concerning the world of reality, different typologies 

of cards were proposed to influence how technologies and their meanings can change over time. 

Concerning the world of play, gameplay elements like timing between rounds and, more broadly, the 

benefits of end-game outcomes (I.e., winning/losing) were collected. 



   
 

   
 

4.4 Workshop 3  

Objectives  

o Working in small groups, play a number of game concept ideas drawn from past workshops 

and task groups 

o Reflect on these games 

o In groups, generate design ideas and adjustments concerning the game concepts 

Workshop dynamics 

Prior to the session, participants were invited to review two game concepts (developed by the project 

team and workshop participants) and their rules (see Figure 3). Both games incorporated the verbatim 

text of one technology scenario and proposed two discussion types.  

o Game concept 1. Players are assigned a secret role (for, against or undecided regarding the 

realisation of the future scenario) and use their resources to unveil further scenario cards that 

could help them persuade other players to agree with their viewpoint. A vote is taken after 

each round of discussion. 

o Game concept 2. Players progress through three ages, revealing each time a set of cards that 

characterise that age. They discuss together what aspects of the age they would like to keep 

or discard (by using their resources). Before moving to a new age, an event card that brings a 

surprising development is drawn. 

The workshop consisted of two rounds of playing and reflecting on the two game concepts proposed, 

and a plenary reflection in which participants could express their preference for one or the other 

game as well as give further feedback. 

 



   
 

   
 

  

Figure 3 The game boards and instructions for the two game concepts 

Main outcomes 

The second game concept was validated and a number of issues to be further addressed in game 

development were identified. In particular, it was felt that a game that proceeds in ages should have a 

firm time logic where cards would be interconnected, with choices in one age having consequences on 

the other ages. A stronger focus was recommended on the technologies underpinning this future 

world and the ethical issues they raise.  

  



   
 

   
 

5. Game Concept Rationale 

Several critical choices were made in the development of the game. These and the 

resulting effects on game design are presented in this chapter. The game rule 

book can be found in Annex 1, the card decks for each tech family in Annex 2, and 

the workshop Script in Annex 3. 

5.1 General considerations 

Upon considering the challenge of producing game development and the need to address three 

technology families, a choice was made to develop a single yet adaptable game with four variations, 

one for Climate Engineering, one for Neurotechnologies, one for Digital Extended Reality, and for 

Natural Language Processing (in TechEthos Digital Extended Reality and Natural Language Processing 

are considered to be constituting one technology family; for the accessibility of the games they are 

considered separately in the game design).  

5.2 Key principles and corresponding design decisions 

Collaboration. This value was considered highly important to the participants of the co-creation 

workshops and adopted early on under the adage: ' Collaboration should be the way to win the game.' 

In terms of game design, this means participants play together as members of a Citizen World Council. 

They do so against the board, trying to maintain a number of social factors (e.g., inequality, fairness 

etc) from reaching a breaking point and trying to keep the world in equilibrium.  

Playing oneself. Moreover, for the purposes of gathering meaningful data for the project in what 

concerns people's values, attitudes and concerns, it was considered that playing a character might be 

detrimental to allowing players to express their own personal positions. 

In terms of game design, this means players represent themselves in the role of citizens called upon to 

take decisions that can impact the future of the world. Moreover, in the debrief phase of the 

workshop, emphasis was placed on reflecting on; the game dynamics, which choices were made in 

relation to the game design and create a new setting to elicit  

Trade-offs and consequences. Workshop participants pointed out that in good games, players cannot 

do everything but must make 'trade-offs' and 'hard choices' such as taking one course of action and 

abandoning another, and that these choices have consequences. This means that the game should be 

'less about luck, and more about choice and strategy'.  

In terms of game design, this means adopting gameplay that moves through different ages and 

choosing at each stage to keep or discard certain cards, thus shaping the (game) world in that age. 

Players make choices between different technologies (Tech Age I), their applications in everyday life 

(Tech Age II) and the social and ethical impacts of those technologies (Tech Age III). Discarding a card 

removes interdependent cards from play, solidifying the perception that choices have consequences. 

Choices also cost resource tokens and have an impact on key social factors relevant to each 

technology family via a scale factor that can move up and down and reach a breaking point. 



   
 

   
 

Versatility. The game needs to address different technology families with their own timescales and 

social impacts. Some of them could be more focused on health or education, others about work, 

research, or social connections. As such, the game should reflect these differences and be able to 

adapt for now and in the future of the game to all these specificities. 

In terms of game design, this means the game is made with a set of cards. This allows for an easy way 

to change the board game and specific materials to the tailored needs of future applications. 

Moreover, it is easier to deploy cards to different audiences. They could print-and-play or use a 

published set if they want a fancier game. In any case, the game adapts itself to the needs and 

resources of the target audience. Also, the game is set in two parts: a generic set of cards that will be 

used for all games, and a specific deck of cards dedicated to each technology family (see Annex 2). 

These follow the same kind of cards fitting the game, but their world impact, social implications, and 

timescales are dedicated and unique to each family. 

5.3 Relationship with other TechEthos materials  

A number of TechEthos materials, as well as new contributions, was used to derive the content of the 

Tech Age Cards in the three ages, as presented below.  

Table 10 Overview of the sources of inspiration for the Tech Age Cards 

Tech Age 

Cards 
Focus Sources  

Age I 

Key technologies 

characterising the 

technology family 

D1.2 for the general technology portfolio description 

D2.2 for descriptions of the technologies characterising each 

technology family 

Internal report from (Task 3.1) for the characterisation of the 

technology family ecosystem, including concrete case studies 

of R&D in each of the areas 

Basic scenarios for the technologies underpinning the 

envisaged worlds 

Age II 
Tangible applications in 

everyday life 

D2.2 for descriptions of applications and use cases 

characterising each technology 

Basic scenarios for the descriptions of aspects of life 

impacted by the technologies in the envisaged worlds 

Age III 

Social and ethical 

impacts associated with 

the applications of 

technologies 

D2.2 for descriptions of values and principles at play in each 

of the technologies 

Basic scenarios for the varied impacts of technologies in the 

envisaged worlds 



   
 

   
 

6. Game Workshop 

The game described in section 5 and Annex 1 will be run as part of a more 

comprehensive workshop session. This is described in broad terms below and will 

be further developed as part of Task 3.5.  

Each session will be run according to the classic Serious Game protocol with a phase before the game, 

the gameplay, and a debrief afterwards. 

The 'Before the game' phase should follow these 3 steps: 

o Introduction, ice breaker, and explanation of the purpose of the session. Participants will learn 

about research ethics and data collection, the context, and the session's planning (timeline, 

schedule, etc.). 

o Then teams of players are made in order to foster a sense of global cooperation in which 

players play against the board rather than against each other. The game rules are explained, 

and any other considerations that are not about the TechEthos project but the game itself. 

o Finally, the game's narrative is explained, the technological family and the position of players 

as members of the Citizen World Council. 

Gameplay 

During the game, each team is playing the 3 Ages. During this time, moderators are here to help with 

the rules, facilitate the game itself, and answer some questions about the technological contents 

(mostly Tech Cards). In parallel quantitative and observational data collection should be performed 

following a clear user research protocol. 

Finally, the 'After the game' phase follows the classic three steps: 

o Results of the game, discussions about choices, points of view, players’ dynamics, and game 

theory related to the content. During this phase, some qualitative data collection as the result 

of the group itself (or individuals if enough user researchers are available) should be collected. 

Some modification of the game or cards or social points of view could be raised. 

o Discussion, not on the game, but on technologies themselves should occur. The facilitator 

answers and explains impactful direction and research related. Moreover, players should 

express their opinions. 

o At the end of the session, resources should be pointed out and provided for all players about 

TechEthos and the Technology Families they played/discussed. It could be leaflets, books, 

research articles, videos, and websites.  

o A post-participation survey is shared and completed before participants leave. 



   
 

   
 

7. Conclusions and future outlook 
The unique technologies that are components of the three TechEthos identified technologies families 

are sure to raise ethical and social issues, among others, well into the future. The use of scenarios 

provides experts as well as citizens with the narrative tools to tangle with some of these challenges 

head-on. Working with these scenarios provides this project with the means of designing guidelines 

for their values rather than relegating them to afterthoughts or side-lining them altogether. The 

experts elicited in this task towards the goal of serious game co-design are all vested stakeholders 

with an active interest in the ethical design and use of these technologies. 

In the first part of this work, we explored the motivations behind the necessity and creation of the 

TechEthos game. Given the unique ethical and social implications of the identified TechEthos 

technology families (climate engineering, neurotechnologies and digital extended reality), a bespoke 

means of eliciting both expert and citizen feedback on the ethical and social concerns regarding these 

technology families was required. This report outlines the extant best practices that have aimed to 

undertake similar stakeholder elicitation. In consultation with the project partners AIT, Ecsite, and TUD 

(including the TUD GameLab), as well as the LTPs, the Triadic Game Design methodology (TGD) was 

adopted as the underlying philosophical and organisation approach used to guide the subsequent 

expert workshops that were levied to co-construct the final game.  

The second part of this report highlights this TGD methodology, its underlying philosophical precepts, 

and how it can contribute to explicitly orientating the co-creation of the game towards achieving the 

TechEthos objectives.  Three expert co-creation workshops are described in the third part of this 

report. How these workshops were organised is described, as well as the feedback used to undertake 

the backend work by the project team, towards the subsequent workshops and the general game 

design.  

The final sections of the work describe the rationale behind how the final game was arrived at, how it 

functions and how it is designed to achieve the TechEthos goals vis-a-vis scenario game workshops.  
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Annex 1: Game Rulebook 

 

 

 

 

 



   
 

   
 

 

 

 

 

 



   
 

   
 

 

 

 

 

 



   
 

   
 

 

 

 

 

 



   
 

   
 

 

 

 

 

 

 



   
 

   
 

 

 

 

 

 



   
 

   
 

 

 

 

 

 

 



   
 

   
 

 

 



   
 

   
 

 

 

 

 



   
 

   
 

 

 

 

 

 

 



   
 

   
 

Annex 2: Card Decks 

Natural Language Processing 
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Annex 3: Game Workshop Script 

Pre-event welcome (30 minutes) 

 Be available to welcome people into the room 30 minutes before the start of the session.  

 As they arrive, ask them to sign an attendance sheet and present them with their workshop 
pack.  

 Point out the Informed Consent Form in the pack and ask them to take the time to read it.  

Introduction (30 minutes)   

Objective: Participants will learn about; research ethics,data collection, the context and the planning 

(timeline, schedule, etc.) of the workshop. 

 Goal of the day 
 Getting to know each other (icebreaker) 
 Informed consent & pre-participation survey (see Annex) 
 Programme & house rules 
 Intro to TechEthos & the technology family being discussed 

o A set of slides will be made available 
o Ensure that all technologies present in the room on the posters are presented at this 

stage.  

Warm-up (35 minutes)   

Objective: Triggering a reflective mindset on the question, 'What's important for me?' 

Part I: Sticky dots (awareness; attitudes) (10) 

Data collection: At the end of the session, take pictures of the posters and note the number of sticky 

dots on each technology poster. Use the pre-prepared table to do it.   

Each workshop is dedicated to one technology family. Posters should be set up around the room for 

each exemplary technology or use case. The moderator can then say something like:  

 "As you heard in the presentation, there are a number of technologies associated with 
Technology Family X. We’ve put up a few posters around the room." 

 "Please stand up, shake a bit, and then go on a tour and use the sticky dots in your pack." 
o Place blue dots on technologies you have heard about before; you can choose to 

indicate how familiar you are with them: very, somewhat, or not at all. 
o When you think about these technologies, do you feel excited, do you feel concerned?  

1. Place green dots if you remember feeling excited about the technology when 
hearing about it, before or during the earlier presentation. 

2. Place red dots if you remember feeling a little concerned about the technology 
when hearing about it, before or during the earlier presentation. 

Part II: Talk to your neighbour (attitudes) (25) 

Discussion in pairs 

Participants pair up to discuss their excitements and concerns regarding the technology family.  

“Great, thanks, everyone. Looks like (short recap of visual perception of dot distribution).  



   
 

   
 

Now let’s have everyone find a partner and share a bit about our choices. You have 10 minutes to 

discuss it together. We will give you a warning (say what form this will take) when you have about 

1 minute left; then, the other person should begin to share their impressions. Here are the 

questions”: 

 What were the technologies you’d heard about? Where did you hear about them?  

 Is there something really exciting to you about the technology that you’d like to share? 
 Is there something about the technology that concerns you that you want to share? 

Plenary  

Moderators gather the thoughts of participants and take the pulse of the room. 

Data collection: One person in your team should take notes of the answers and the number of hands 

that are raised for each answer. Use the pre-prepared observation sheet to record this information.  

 "Would somebody like to volunteer to share what was discussed in your pair? Could you share 
with us what your interview partner was excited about?" Moderator to probe whether it is 
about a specific tech.  

 "Thank you for the answer. Everybody else, could you raise your hand if in you were excited 
about the same thing?" 

 Then ask the actual person who was excited about it: "Why were you excited about it?" 

 Ask for a new answer from a different group: "Did another group have a different reason to be 
excited? Could you share with us?" Repeat the show of hands and asking the reason behind the 
excitement, until about 5-6 answers are shared.  

 Repeat the same steps for concerns.  
 Depending on how long the exchanges take, you could consider reducing the number of 

answers to 2-3 for excitement and 2-3 for concerns. 

Break (15 minutes)  

Gameplay (45 minutes) 

Data collection: the moderator will be using the pre-prepared template to record game actions (e.g., 

which cards are eliminated), which cards are discussed, and the reasons brought up by participants. 

Prepare the game 

 Teams of players are made by inviting everybody to take a seat at a random table. The game 
can be played by 3 to 7 players per table. The game rules are explained, alongside any other 
considerations about the game itself. Refer to the game manual for more information.  

 Next, the narrative of the game is explained, the technological family and the position of 
players as members of the Citizen World Council. 

During the gameplay, moderators are there to:  

 Help with the rules;  

 Facilitate the game itself; in particular, moderators should be aiming at eliciting the "why" 
behind the choices made by participants; 

 Answer questions about the card content (e.g., the technological contents of the Tech Cards; 
and  

 Carry out data collection. 



   
 

   
 

Reflection (45 minutes)   

Objective: Reflections will be getting at concerns, values, and things that could be done differently, to 

inform scenario revision. 

Part I: Reflection on the game (15 minutes) 

Data collection: the moderator will use the pre-prepared template to write down the issues players 

raise and the cards further discussed in this reflection.  

 "We played a game by REMOVING undesirable things and trying to keep the world in 
equilibrium…did we arrive at a world that you like? Why or why not?" 

 Are there other issues left on the board that you would have liked to address? Which ones 
should be a priority? 

 Share a bit about why these are priority issues. 
 Do you have thoughts on what might be done about these kinds of issues?  

Break (15 minutes)   

Part II: Building a story from the future? (30 minutes) 

Data collection: the moderator will use the pre-prepared data collection template to write down the 

issues players raise and the cards that are further discussed. The story-building sheet is also 

photographed at the end of the session. 

 ‘Let’s imagine that we are in the shoes of a character from this future world we built in the 
game. Let’s tell a story about how a day-in-the-life of this person might look.’ 

 ‘Who is the character? What does their day look like? We have this large sheet where we can 
describe them. We will take turns to come up with ideas, using the simple rule of ‘Yes, and…’, 
meaning that we have to listen and build on the idea of the person that spoke beforehand.’  

Conclusion (15 minutes) 

Resource sharing & next steps. At the end of the session, resources should be pointed out and 

provided for all players, for example, covering TechEthos and the Technology Families they 

played/discussed. It could be leaflets, books, research articles, videos, and websites. Each LTP can 

generate their own based on the material available in the local language.  

A post-participation survey is shared and completed before participants leave. 

Thanks. Thanking everyone for participating, for their energy, and for sharing their perspective. The 

project takes their input seriously and will be working to include it in the results and tools that will 

be built to guide the actions of researchers and innovators in these technology areas, as well as 

those of people assessing the ethical aspect of their work and policymakers. 

 

 

 



   
 

   
 

Disclaimer 

The serious game ‘TechEthos Game’ was developed as part of the research project TECHETHOS, which 

has received funding from the European Union’s Ethics for Technologies with High Socio-Economic 

Impact Project (EU Horizon 2020 Grant Agreement no. 101006249). 



   
 

The information, documentation and figures in this deliverable were produced by the TechEthos project consortium  
under EC grant agreement 101006249 and do not necessarily reflect the views of the European Commission. The 
European Commission is not liable for any use that may be made of the information contained herein. 
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