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Setting the Scene
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• Understanding emerging 
technologies is crucial for various 
entities, e.g, industry, academia, 
and government agencies.

• No single standard agreement on 
what constitutes the term?

• Makes it challenging to develop a 
scientifically sound 
methodology to identify 
emerging technologies.



VBS / armasuisse / W+T MS 36369/00

Existing Approaches
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• Relies on qualitative methods, e.g., 
expert opinion, survey-based.

• For quantitative methods, open datasets 
and S-curve models but mostly on 
specific predetermined sets of 
technologies (e.g, IoT, chemistry)

• Market research firms (e.g., Gartner, 
Forrester) produce annual reports, yet 
the methodology remains unclear.

Source: Gartner https://www.gartner.com/

Source: Forrester https://www.forrester.com/
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Quantatitve Open Data Approach
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Interest of Research
Community: 
Publications from arXiv
- focuses on a subset of 
approx. 1.4 million arXiv
publications.

Interest of Innovation 
Community: 
Patents from
PatentsView - utilize a 
subset of around 6.6 million 
patent records for our study.

Interest of Public 
Community:
Wikipedia Pageview
Statistics - indicates the 
number of visitors to a 
Wikipedia article monthly.
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Our Proposed Methodology
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• Phase 1: Technology Classification
• Phase 2: Emergence Score
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Technology Classification (1)
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Clean-up Directed Categories 
Graph

Use Main Topic Classification 
(MTC) of Wikipedia

Retain articles with the smallest 
distance to MTC
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Technology Classification (2)
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Extract abstracts from Wikipedia 
articles (from Step 1)

Create initial dataset

Apply SMOTE oversampling 
technique

Train with SVM model

Final List
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Emergence Score : Novelty Score
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• Novelty [def*]: Signifies their distinctive 
newness, pioneering concepts, break-
through advancements, and creative 
problem-solving, distinguishing them 
from existing solutions and suggesting 
transformative potential.

• Novelty [imp]: increased mentions in 
recent years through patents and arXiv
articles (i.e., if a particular technology 
has a significant portion of references 
occurring in the last few year.)

Define yearly time series

Compute the total number of 
occurrences of all technologies in 

each time series

Compute the number of times a 
technology is mentioned with a 
weight assigned to each year 
(more weight to recent years)

*D. Rotolo, D. Hicks, B. R. Martin, What is an emerging technology?, Research policy 44 (2015) 1827–1843



VBS / armasuisse / W+T MS 36369/00

Emergence Score : Growth Score
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• Growth [def*]: Emerging technologies 
exhibit relatively fast growth rates compared 
to non-emerging technologies

• Growth [imp]: Assessed through growth 
curves in patents and arXiv articles 

Apply regression techniques to fit 
the number of yearly technology 
mentions to four different curve 
models (e.g, Linear, Quardratic, 

Gaussian, and Exponential)

Select the model with the highest 
R-squared measure and compute 

the slope of the curve

Calculate growth curve by taking 
the difference between the 

absolute counts of the last and the 
first year and dividing it by the 

total number of years

Compute model score according to 
their corresponding curve model 
and whether the slop increases 

and decreases

Normalize to the range [0.0:1.0]

*D. Rotolo, D. Hicks, B. R. Martin, What is an emerging technology?, Research policy 44 (2015) 1827–1843
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Emergence Score : Impact Score
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• Impact [def*]: More people pay 
attention to the technology. 

• Impact [imp]: Wikipedia Pageviews 
represent the number of times a 
particular article has been accessed on 
the Wikipedia website, providing insights 
into the level of public interest and 
engagement with specific topics or 
content. 

Extract monthly views of a 
technology

Apply 3-month moving average 
filter to smooth the time series

Apply growth projection as 
described by Growth Score

*D. Rotolo, D. Hicks, B. R. Martin, What is an emerging technology?, Research policy 44 (2015) 1827–1843
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Emergence Score : Coherence Score
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• Coherence [def*]: 
The persistence of a 
technology over 
time.

• Coherence [imp]: 
Assume that the 
presence of a 
technology on 
Wikipedia

*D. Rotolo, D. Hicks, B. R. Martin, What is an emerging technology?, Research policy 44 (2015) 1827–1843
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Emergence Score
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= Novelty Score + Growth Score +  Impact Score + Coherence
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Top 20 Technologies in Novelty, Growth, and Impact 
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Overall Top 10 Technologies and Technology Classes
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Benchmarking Compatibility

• Compiled the union set of emerging 

technologies identified by leading technology 

analysts:

✓ Gartner predicted 35 technologies in its 

technology hype cycle, 

✓ Forrester predicted 12, 

✓ IHS Markit 8, 

✓ and WEF 10 emerging technologies. 

• Upon merging the overlapping technologies 

from these four lists, we derived a 

consolidated list of 36 unique technology 

classes which we use as ground truth.
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• Demonstrats automated identification of 

emerging technologies.

• Time series data analysis on patents and 

scientific publications to capture novelty

and growth scores.

• Wikipedia pageview statistics to capture 

impact score.

• Wikipedia entry is used to capture 

coherence score. 

• Emergence score is the sum of novelty + 

growth + impact + cohérence

• > 80% precision compared to the prediction

of leading market research firms
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Conclusion
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Thank You

Any Questions?
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