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• Collingridge Dilemma in Technology Assessment: Evaluating 

technologies at later stages provides more accurate impact information 

but makes modifications difficult, while early-stage assessment allows 

easier modifications but with less predictable impacts.

• Technology assessment should provide information on the probable 

impacts of emerging technologies to facilitate informed societal 

deliberation and responsible innovation.

Our proposed methodology combines expert interviews, Cognitive-

Affective Maps (CAMs) for assessing layperson attitudes, and Large 

Language Models (LLMs) for predicting acceptance to integrate societal 

and ethical considerations into technology development from the beginning 

based solely on adjectives lists* of technologies.
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Figure 4 Overview of the study design

• Definition and Origin: Basal attributes are fundamental properties and 

functionalities of technologies, conveyed through commonly used 

adjectives or phrases such as sustainable, self-repairing, energy-

generating, and bio-inspired. These terms are used to describe the core 

characteristics that define the new material systems, which are currently 

developed in the Cluster of Excellence ”Living, Adaptive and Energy-

autonomous Materials Systems” (livMatS).

• Attitude Formation: Basal attributes are stored in semantic memory, 

which includes explicit knowledge about the world and the meanings of 

words. Attitudes towards these basal attributes are formed through 

associations between the attributes and prior experiences, emotional 

responses, or initial perceptions. 

• Emotional and Cognitive Evaluation: Evaluations of basal attributes 

involve both cognitive and affective components. Individuals draw 

associations and assign emotional evaluations (positive, negative, 

neutral, or ambivalent) to these attributes using CAMs.

Part I

Part II

• Refinement of Basal Attributes List: An initial list of 435 basal attributes was derived from expert interviews and 

refined through multiple steps, including independent reviews, expert evaluations in a world café format, and 

automated scans of existing publications.

• Expert Rating and Final List: The attributes were rated by two independent raters, leading to a final list of 32 basal 
attributes after further expert evaluation. The most significant attributes included "adaptive" "sustainable" and 

"environmentally friendly" while less relevant attributes included "anisotropic" and "soft".

• Literature Scan and Additional Attributes: An automated scan of 200 livMatS  publications identified additional 

relevant adjectives, adding "energy storage," "harvest energy," "responsive," and "long-lasting“.

Laypersons were tasked with connecting 32 basal attributes to each other (see Fig. 1) and to the central concept of 

"Acceptance of a new material system", whereby free to change the valence and add comments (Fig. 2). Cluster  of 

densely interconnected basal attributes, using various algorithms and robustness checks, were identified over 169 

aggregated CAMs.
Figure 1 Default CAM with user interface.

Figure 2 Example CAM.

Figure 3 Aggregated CAM consisting of N = 169 CAMs. The six different colors indicating the identified stable clusters (partitions) 

applying the Leiden algorithm.
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