
Approximating the Standard Essentiality of Patents
A Semantics-Based Analysis

Lorenz Brachtendorf, M.Sc.
Ph.D. Supervisor Prof. Dietmar Harhoff, Ph.D.
Co-Authors Dr. Fabian Gaessler

Prof. Dietmar Harhoff, Ph.D.
Supported by European Patent Office

Academic Research Programme
Email lorenz.Brachtendorf@ip.mpg.de

Selected References

Bekkers, R., Bongard, R., Nuvolari, A. (2011). An Empirical Study on the Determinants of Essential Patent Claims in Compatiblity Standards, Research Policy, 40 (7), 1001–1015.

Goodman, D. J., Myers, R. A. (2005). 3G Cellular Standards and Patents, IEEE WirelessCom: International Conference on Wireless Networks, Communications and Mobile Computing, 1, 415–420.

Kang, B., Bekkers, R. (2015). Just-in-Time Patents and the Development of Standards, Research Policy, 44 (10), 1948–1961.

Stitzing, R., Sääskilahti, P., Royer, J., Audenrode, M. V. (2017). Over-Declaration of Standard Essential Patents and Determinants of Essentiality, Working Paper. Available at SSRN, 2951617.

Methodology

Motivation

Conclusion

Use Case

Ju
ly

 2
02

1

Illustrative Example

Assessing the standard essentiality of patents (SEPs) poses 
considerable challenges for scholars and practitioners. The lack 
of transparency in standard-setting leads to strategic incentives 
for firms to declare SEPs or to delay patenting.

Strategic behavior of firms
• SEP over-declaration (Bekkers et al. 2011)

• Just-in-time patenting (Kang & Bekkers 2015)

Engineering studies assessing true essentiality of SEPs
• 21% of declared SEPs for 3G (Goodman & Myers 2005)

• 35% of declared SEPs for LTE (Stitzing et al. 2017)

Similarity data: 3,000 most similar 
patents for roughly 62,000 ETSI 

standards texts
 dataset with 187 million observations 

comprising patent family, standard 
document, similarity score and rank

ETSI
Standard

Semantic comparison of full text for 
all patents and standard documents

N ≈ 62,000N ≈ 37 million patent families

Hypothesis: Semantic similarity correlates with true essentiality 
of patents to standards.

Standard document (2009-01)
ETSI TS 126 192 V8.0.0
Digital cellular 
telecommunications system 
(Phase 2+); Universal Mobile 
Telecommunications System 
(UMTS); LTE

Patent document (2003-12-09)
US6662155B2
Method and system for comfort 
noise generation in speech 
communication

Declaration date: 18-06-2009

• Automated large-scale comparison of more than 36,000 
standard documents from ETSI (4.5 million pages of text) with 
practically the entire patent universe

• First evidence for the identification of truly standard-essential 
patents based on semantic similarity

• Semantic similarity correlates with technical experts’ manual 
assessments of standard essentiality

• SEP firm portfolio predictions suggest substantial firm-level 
differences

Validation

Dependent variable: essential (y/n)
Significance levels: * p<0.1, ** p<0.05, *** p<0.01

• Predicting share 
of true SEPs in 
firm patent 
portfolios for LTE 
standard

• Firm-level 
differences are 
statistically and 
economically 
substantial

• Logit framework to 
construct predictors 
of standard 
essentiality

• Manual assessments 
of patents based on 
the U.S. court case 
TCL v. Ericsson

• Similarity score is 
strongest predictor
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