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Problem: 
–  In transdisciplinary discussions about potential technological solutions to societal 

problems, it often  remains unclear for what reasons the participants arrive at different 
conclusions: 
–  Because they are making different assumptions on the factual possibilities and 

limitations of the technology? 
–  Because they are using different value systems in which they evaluate the 

consequences of the technological applications? 

Method to address the problem: 
–  Before the participants enter into direct discourse, they take part in an online 

consultation. This online consultation is made for the elicitation of their normative 
orientation. 

–  The result will then be visualised as a „landscape of opinions“ and provided to the 
participants at the beginning of a following face-to-face workshop.  

–  With this tool, we want to support the participants in differentiating betweeen 
descriptive and normative basic assumptions (what is or will be vs. what ought to be). 
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LOTA: Landscape of Opinions for Technology Assessment 
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LOTA provides the participants with existing frameworks of normative ideas which have 
reached some degree of international consensus: 

–  Declaration of Human Rights 

–  UN Sustainable Development Goals (SDGs) 
–  Human Development Index (HDI) 

–  Happy Planet Index 

By prioritizing goals from these frameworks and relating them to assumed opportunities 
and risks of the technology, the users express their value orientation.  
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Approach to elicit normative orientations in LOTA 
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The LOTA procedure 

Step 1: 
Online consultation 
Phase I 
Selection and ranking of 
the most important 
global goals from a 
given list 

Questions about time 
horizons and urgency 
of the goals 

First assessment of 
opportunities and risks 
of the technology 
discussed with regard to 
the selected goals 

 

Step 2: 
Evaluation Phase I 
The system creates a unified 
list of the most relevant 
goals  
Moderator selects participants 
who will be invited to the 
workshop by maximising the 
diversity of normative 
orientations represented 

Step 3: 
Online consultation 
Phase II 
Participants answer 
questions from Step 2 
with reard to goals they 
dod not select 
themselves, but which 
occur in the unified list, 
with regard to: 
– time horizon and 
urgency 

– influence of the 
technolgoy under 
discussion 
Additional questions about 
the interaction of goals 
(Impact Matrix according 
to Scholz & Tiedje) 

After the start of the workshop, the LOTA procedure is completed. It serves to intitialize a discourse in which 
the participants can successfuly differentieat betweeen their descriptive and normative assumptions. 
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Step 4: 
Evaluation Phase II 
to intialize the 
Workshop 
Visualisation of the 
interactions between 
goals and opportunities 
and risks of the 
technology under 
discussion 
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Example: Autonomous delivery drones 
(used for testing the current prototype of the LOTA software tool with 25 students)  

Introducing 
the 
technology 
application 
under 
discussion 

St
ep

 1
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Introduction 
of the global 
goals (list of 9 
aggregated 
goals) 

St
ep

 1
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Each goal is 
documented 
with original  
texts from 
agreements and 
principles it is 
based on 
(example: 
Equality) 
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Each goal is 
documented 
with original  
texts from 
agreements and 
principles it is 
based on 
(example: 
Education) 
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Each goal is 
documented 
with original  
texts from 
agreements and 
principles it is 
based on 
(example: Basic 
Freedoms) 
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Selection and 
ranking of the 
global goals 
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drag & drop 
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Three indicators for each of the invididually selected goals: 
– Level of Concern 
– Perceived Technological Opportunities 
– Perceived Technological Risk 
 
in black:  indicatoers based on the participant’s input 
in turqouis:  average over all participants which also selected the 

 respective goal 

Level of Concern 

Perceived Technological Opportunities 

Perceived Technological Risks 

Individual visualisation of results at the end of Phase I 
 

Lorenz M. Hilty, Clemens Mader, Leverage Points 2019, Lüneburg Seite 11 



St
ep

 2
 

Visualisation of the results from Phase I for the moderator 
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Cluster analysis to show the “landscape of opinions” (example: 4 clusters) 
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Further steps 
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Step 3: 
Online consultation 
Phase II 
Participants answer 
questions from Step 2 
with reard to goals they 
dod not select 
themselves, but which 
occur in the unified list, 
with regard to: 
– time horizon and 
urgency 

– influence of the 
technolgoy under 
discussion 
Additional questions about 
the interaction of goals 
(Impact Matrix according 
to Scholz & Tiedje) 

Step 4: 
Evaluation Phase II 
to intialize the 
Workshop 
Visualisation of the 
interactions between 
goals and opportunities 
and risks of the 
technology under 
discussion 
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Visualisation of relevance and interactions (still working on the format) 
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•  Node size:  
Relevace of the global goal, 
based on answers of the 
participants on the questions:: 
•  How important is this goal for 

the life of humans? 
•  How long will it stay relevant? 
•  When will there be disastrous 

consequences if the goal is 
not reached? 

 
•  Arrow thickness:  

Strength of the impact of one 
goal to another one (positive or 
negative impact) 

•  Brightness of node or arrow: 
Standard deviation 

St
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 4
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Adding the impact of the technology under discussion 
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Different Visualization 

Lorenz M. Hilty, Clemens Mader, Leverage Points 2019, Lüneburg Seite 17 St
ep

 4
 

O
pp

or
tu

ni
tie

s 
of

 a
ut

on
om

ou
s 

de
liv

er
y 

dr
on

es
 

R
isks 

of autonom
ous delivery drones 

Equality 

Healthy 
Environment 

Security 
and Peace 

Basic 
Freedoms 

Fulfillment of 
Basic Needs 

Education and  
Access to knowledge 



07.02.19 Lorenz M. Hilty, Clemens Mader, Leverage Points 2019, Lüneburg 

Thank you for your attention! 

Credits: 
Catrin Loch, Studentin, Universität Zürich 
Stephanie Waeber, Studentin, Universität Zürich  

Dr. Clemens Mader, Empa, St. Gallen 

Contact: 
Prof. Dr. Lorenz Hilty, hilty@ifi.uzh.ch  
Forschungsgruppe Informatik und Nachhaltigkeit 

https://www.ifi.uzh.ch/isr.html  
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Landscape of Opinions for Technology Assessment 


