
KB Open Research Seminar

—
Conceptualizing disruptive innovation paths, 
patent zero, and patent-data-based
operationalization

Melanie Martini

11.06.2025

Logobereich



—
The Theory

Source: FhGenie



Public

That the topic is widely discussed can also be seen in KATI
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Disruptive Innovation describes a process by which a 

product or service takes root in simple applications at the 

bottom of the market—typically by being less expensive and 

more accessible—and then relentlessly moves upmarket, 

eventually displacing established competitors.«
Clayton Christensen,

https://www.christenseninstitute.org/theory/disruptive-innovation/
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The four elements of disruptive innovations
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Grafik von King, Andrew A., and Baljir Baatartogtokh. "How useful is the theory of disruptive innovation?." MIT Sloan management review 57.1 (2015): 77.
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There are many examples of disruptive innovations
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There are many examples of disruptive innovations
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Including a list from Christensen

Grafiken von King, Andrew A., and Baljir Baatartogtokh. "How useful is the theory of disruptive innovation?." MIT Sloan management review 57.1 (2015): 77.
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There are many examples of disruptive innovations
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But the assessment of disruptive innovations is very subjective and difficult to measure

Grafiken von King, Andrew A., and Baljir Baatartogtokh. "How useful is the theory of disruptive innovation?." MIT Sloan management review 57.1 (2015): 77.
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How can disruptive innovations be identified (quantitatively)?

?
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Questionnaires

▪ Are answered by experts in the respective field

▪ Primarily serve to classify an already known technology or 

technological field

▪ Examples:

▪ Keller and Hüsig (2009)

▪ Guo et al. (2019)
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Data analysis

▪ Uses various data, such as patent data, to automatically 

recognize patterns

▪ Serves both to classify an already known technology and to 

identify new technologies

▪ Beispiele:

▪ Aristodemou and Tietze (2018)

▪ Bhatt et al. (2023)

▪ Park et al. (2023)

So far there are two approaches

Have a strong theoretical reference but fail to address the challenge of 

first identifying the relevant innovations. Subjective consideration.

Often overemphasize individual indicators and frequently lack a 

comprehensive reference to the underlying theories.
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A solution?
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Our idea

1. Identification of the paths of disruptive innovations

2. Tracking the paths through patent analysis

3. Construction of a framework for the early identification of 

potentially disruptive innovations using patent data

Martini, M., Tietze, F., John, M., Aristodemou, L., Schönmann, A., & Schimpf, S. (2024). Conceptualizing disruptive 
innovation paths, patent zero and patent-data based operationalization. CTM Working Papers (5/24), University of 
Cambridge. https://doi.org/10.17863/CAM.111428
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Our approach combines theory and practice

QuestionsLevel

Disruptive innovation 
phases

▪ How do we expect incumbents and disruptors to behave at each stage?

▪ What indicators can be used to describe the behavior in each phase?

▪ How can the behavior of incumbents and disruptors be represented in patenting 
patterns?

Theory

Actors

Data

Martini, M., Tietze, F., John, M., Aristodemou, L., Schönmann, A., & Schimpf, S. (2024). Conceptualizing disruptive 
innovation paths, patent zero and patent-data based operationalization. CTM Working Papers (5/24), University of 
Cambridge. https://doi.org/10.17863/CAM.111428
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Level 1: theory

Martini, M., Tietze, F., John, M., Aristodemou, L., Schönmann, A., & Schimpf, S. (2024). Conceptualizing disruptive 
innovation paths, patent zero and patent-data based operationalization. CTM Working Papers (5/24), University of 
Cambridge. https://doi.org/10.17863/CAM.111428

The 5-phase system
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Level 2: actors

Martini, M., Tietze, F., John, M., Aristodemou, L., Schönmann, A., & Schimpf, S. (2024). Conceptualizing disruptive 
innovation paths, patent zero and patent-data based operationalization. CTM Working Papers (5/24), University of 
Cambridge. https://doi.org/10.17863/CAM.111428

The definition of patent zero

» A disruptor’s first patent clearly related to 
their respective disruptive innovation, initiating a
new patenting trajectory. It serves as a focal point 
for tracing the origins and spread of the
disruptive innovation, facilitating understanding of 
its diffusion dynamics.

A patent zero is likely to have little prior art, a high 
inventive step with broad claim and a
large patent family.«

x
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Level 2: actors
Who reacts in which phase?

Tietze, F. (2024). CONCEPTUALIZING DISRUPTIVE INNOVATION PATHS, PATENT ZERO AND PATENT-DATA BASED 
OPERATIONALIZATION. Presented at the THE 21ST SHANGHAI INTERNATIONAL INTELLECTUAL PROPERTY FORUM-SICIP SUB 
FORUM INNOVATION RESEARCH POWERED BY INTELLECTUAL PROPERTY DATA, Shanghai International College of 
Intellectual Property, Tongji University.
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Level 3: data
The identification of patent zero proves difficult!

Base year industry disruptive_innov As described by Christensen example

Can the innovation be found in 

patents?

2000s

customer relationship management software 

development salesforce.com Salesforce.com Salesforce.com

possible first patent: US2005065925 AA; 2003; 
"QUERY OPTIMIZATION IN A MULTI-TENANT 
DATABASE SYSTEM"

recent past plastics production polyolefin plastics Blended Plastics Himont composite materials

possible first patent:  US5286564A; 1990; 
"Elastoplastic Polyolefin Compositions“;
Replacing: Polycarbonate; problem: whole 
class of plastics; Solution: look for Production 
methods

1990s book retailing online book sales Amazon.com Amazon.com

first patent unclear, combination of multiple 
patents? (recommendation system 
US6029141A, 1-click buy US5960411A)

1960s beef butchering boxed beef boxed beef Iowa Beef Packers' boxed beef hard to find – can‘t be found?

1990s accounting software production and sales personal finance software Intuit’s QuickBooks accounting software Intuit’s QuickBooks accounting software

possible first patent: US6411938 BA; 1999; 
"CLIENT-SERVER ONLINE PAYROLL 
PROCESSING"

1990s commercial passenger aircraft production smaller (regional) jets Embraer & Canadair regional jets Embraer & Canadair regional jets

first patent unclear, combination of multiple 
patents (parts of aircrafts: Turbofan engines 
and Large cabin for business jets)

2000s

stock exchange services (e.g. the NY Stock 

Exchange) electronic clearing networks ECNs Direct Edge

hard to find, possible first patent: 
US2003004853AA; 2001; "Graphical Front End 
System For Real Time Security Trading"

2000s database software development SQL database software SQL database software Microsoft's SQL

possible first patent: US5495604A; 1993; 
"Method And Apparatus For The Modeling 
And Query Of Database Structures Using 
Natural Language-Like Constructs"

------------------------ -------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------ ------------------------------------------------------------ -------------------------------------------------------------

1960s food services fast-food companies McDonald’s McDonald’s hard to find - can't be found?

1990s legal education on-line law schools Concord School of Law Concord Law School of Kaplan University hard to find - can't be found?
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Level 3: data
Analysis of a patent zero with the example of SQL
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Level 3: data

Martini, M., Tietze, F., John, M., Aristodemou, L., Schönmann, A., & Schimpf, S. (2024). Conceptualizing disruptive 
innovation paths, patent zero and patent-data based operationalization. CTM Working Papers (5/24), University of 
Cambridge. https://doi.org/10.17863/CAM.111428
Park, M., Leahey, E. & Funk, R.J. Papers and patents are becoming less disruptive over time. Nature 613, 138–144 (2023). 
https://doi.org/10.1038/s41586-022-05543-x

Analysis of a patent zero with the example of SQL

Low -> little proir art

High, as expected

Low, indicator from Park et al. (2023) might not suffice

High, strong scientific base

High, as expected

High, large field of application

Low

Patented in many countries, as expected

Approximation for the size of the disruptor

High, as expected

https://doi.org/10.17863/CAM.111428
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Level 3: data

Martini, M., Tietze, F., John, M., Aristodemou, L., Schönmann, A., & Schimpf, S. (2024). Conceptualizing disruptive 
innovation paths, patent zero and patent-data based operationalization. CTM Working Papers (5/24), University of 
Cambridge. https://doi.org/10.17863/CAM.111428

Analysis of incumbents with the example of SQL

Analysis of indicators for all triadic patents in IPC G06F12 and G06F17 from 1983 to 1993.
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Level 3: data
Expansion of the analysis
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Summary

• Limitations:

• Small sample

• Further analysis necessary

• Contribution:

• A theoretical framework for trajectories of disruptive innovations

• Introduction of patent zero

• First results

 

• Conclusion:

• Results are promising

• Further specification of indicators and analysis is necessary

• Further understanding for the identification of patent zero is necessary 

Goal:

Development of an early warning system for the automatic 

identification of potentially disruptive innovations
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