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• The advent of digital technologies has driven the development, 
diffusion, and adoption of some technologies over others.

• Technologies actively shape society but can also deepen divides 
between individuals, communities, and groups.

• Divides: 

Introduction
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Access

Benefit

Profit

Control

Sparrow, Rob. "Negotiating the nanodivides." New 

global frontiers in regulation: The age of 

nanotechnology (2007): 87-107.



Role of engineering education

• Today’s engineering students are 

the future developers of these 

technologies.

• Critically assess the societal 

implications of technology

• Be prepared to guide its 

development in alignment with 

societal values.

• This presentation provides a case 

study with a focus on 

undergraduate engineering 

students at Concordia University 

• Relate a technology with Canadian so
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Framework
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Innovation as a system: “a dynamic network of agents 
interacting in a specific economic/industrial area under a 
particular institutional infrastructure and involved in the 
generation, diffusion, and utilization of technology.”

Systems of innovation:

“all important economic, social, 
political, organizational, and other 
factors that influence the 
development, diffusion, and use 
of innovations.” (Edquist, 2001)

The techno-economic network (TEN) framework (Bell & 
Callon, 1994)  was used as an analytical tool to map this 
relationship. 

Edquist C. (2001), “The Systems of Innovation Approach and Innovation Policy: An account of the state of the art”, Lead paper presented at the DRUID Conference, Aalborg, June 12-15



TEN framework
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Bell, G., & Callon, M. (1994). Techno-economic networks and science and technology policy. STI Review, 14, 67–12

Islam, N., & Miyazaki, K. (2009). Nanotechnology innovation system: Understanding hidden dynamics of nanoscience fusion trajectories. Technological Forecasting and Social Change, 76(1), 

128–140. https://doi.org/10.1016/j.techfore.2008.03.021



• Concept that brings together society and 
science for a better future that anticipates 

and assesses potential implications and societal 

expectations with regard to research and 

innovation (R&I). Six key elements:

• Gender equality, which highlights the need to integrate the 

gender dimension in the research and innovation context.

• Science education as a means to drive change by raising 

awareness and embedding RRI into educational curricula.

• Open access as a means to boost innovation and increase 

the use of scientific results.

• Public engagement to involve society in R&I processes.

• Ethics, aimed at increasing the societal relevance and 

acceptability of research and innovation outcomes.

• Governance, aimed at developing a framework that 

integrates the above five elements.

Responsible research and innovation
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About the course

• Social and societal problems 
stemming from the unintended 
consequences of technology

• Definition and politics of 
technology

• Technology assessment and 
policy

• Technology mapping 
techniques

• Science decolonization and 
responsibility

• Technology and gender

• Open science and open 
innovation

• Sustainable Development 
Goals (SDGs)
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• Mechanisms and tools to characterize technological developments and 
define their relationship with Canadian society. 

• Use of various databases—namely Inspec, PatentScope, Mergent Online, and Statistics 

Canada.

• They presented their results using visualization tools such as VOSviewer (for keyword 

analysis and network visualization) and Prezi (for interactive maps).

• Students provided recommendations to mitigate or eliminate the 
unintended social harms of a given technology 

• by aligning their findings with responsible research and development 

practices.

• As a result, they connected the social impacts of widely used 
technologies with their future roles as engineers.

• A better understanding of how their designs may have unintended 
consequences.

• Speculation and hype around these relationships often diverge from 
reality.

Case study: Concordia University 
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How?
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In a nutshell
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Science Pole
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•  Indexing for subject-specific and interdisciplinary research in the fields 
of engineering, physics, and computer science.

• Thesaurus and controlled vocabulary: an organized arrangement of 
words that facilitates the search and the retrieval of data

•  The option of narrowing down the results by selecting records to 
specific controlled vocabulary, as there is an abundance of information 
for a single term.

• Easy to identify the IPC/CPC code related to a specific technology

• Subject classifications (an alphanumeric code):  hierarchical 

• five main sections: A – Physics; B - Electrical Engineering & Electronics; C - 

Computers & Control; D - Information Technology; E - Manufacturing & 

Production Engineering;



Inspec thesaurus
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Inspec Thesaurus – Narrower Terms & Related Terms

Engines

internal 
combustion engines

diesel engines

rotary engines

aerospace engines

jet engines

rocket engines

heat engines

Stirling engines

steam engines

ion engines

dual fuel engines

compound engines

• A&I database with 25M records, 
focusing on Engineering, Physics & 
Computing

• 10,125 terms in Controlled vocabulary 
updated & curated annually

• Renowned for quality & legacy

• Broader Terms, Narrower Terms, 
Related Terms & Lead-ins

• Mapped to author-affiliations, authors, 
dates, publishers, source titles, countries 
etc

• Inspec Analytics enables intuitive data-
mining to solve research-related 
problems



5 level deep Subject Classification Hierarchy



Inspec Analytics

Organization search by location and type



Concept Pages for every Controlled Term & Subject 

16



Co-occurring Concepts
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Related controlled terms
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Finance Pole (auxiliary pole)
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Technology pole
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Mobile robots
Identify IPC or CPC: 



Patent Scope
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https://patentscope.wipo.int/search



Market pole
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Socio-economic information
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Course portfolio (ENGR 392)
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Course portfolio (ENGR 393)
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Future steps

• Duplicate course with additional Inspec data

• Funding bodies for Thesaurus terms

• Citation counts for Thesaurus terms

• Explore citation/reference networks 

• Funders for Canadian institutions publishing on selected topics

Powered by Bing

Funders of Canadian University Y by country

1

1092

Items

Powered by Bing

Funders of (US) University X by country

1

610

Items



Importance
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Thank you!
 Questions?
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gghiasi@uottawa.ca

TAitken@theiet.org

mailto:gghiasi@uottawa.ca
mailto:TAitken@theiet.org
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