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This thesis explores to what extent licensors disclose licensing information on their official 

channels, how they market their licensing programs, and what actions they take to reduce 

the information asymmetry. To respond to the research questions, an in-depth analysis of 

Standard-Essential Patent licensing and asymmetric information was made through the 

literature review, theoretical framework, and empirical analysis. To do so, case companies 

and patent pools were reviewed, and semi-structured interviews with experts were 

conducted. 

Companies and patent pools provide licensing information on their official channels such as 

websites, press releases, and annual reports. Based on the data, the disclosed licensing 

information includes the structure of the licensing programs, targeted products, patent 

portfolios, royalty rates, and financial announcements. Patent pools generate revenue only 

through licensing programs. Hence, it is noted that compared to companies, patent pools 

share licensing information more transparently. In addition to the information disclosed in 

company channels, patent pools disclose patent lists, information on patent essentiality, lists 

of licensors and licensees, and a draft of license agreements. The empirical analysis shows 

that the level of information disclosed in companies and patent pools varies.  

Even though licensors market their programs through their official channels, in most cases, 

licensors are the parties that initiate the licensing negotiations. Asymmetric information 

occurs in markets when one party holds more information than the other party. In the patent 

licensing market, licensors are the parties with more information on standardized 

technologies. The concurrent asymmetric information between licensors and licensees 

decreases to some extent during licensing negotiations. In the licensing negotiations, 

licensors provide technical and commercial information to licensees to convince them that 

the license is needed for their standard-compliant products and that the requested price is 

fair and reasonable. However, negotiations are often conducted on a confidential basis. So, 

in most cases, the licensing information never becomes public. For licensors, licensing 

information is private business information, thus, they are not willing to disclose it in the 

market.  
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1. Introduction 

To gain an in-depth understanding of Standard-Essential Patent (SEP) licensing and its 

marketing, one must first know what an intellectual property right (IPR), patent, and standard 

are and why they are important to both society and businesses. Legal protection mechanisms 

such as IPRs help to obtain an economic return from innovations (Teece, 1986). Patents, as 

a part of IPRs, prevent third parties from replicating, using, or selling the patented 

intellectual property (IP) (Raiser et al., 2017). However, patents are granted nationwide (Hall 

and Helmers, 2019), thus, national patent systems legislate patent laws, administer patent 

filing and granting, and enforce patent protection (Yang and Sonmez, 2013).  

Today, industries with smart systems heavily rely on technical standards (i.e., 4G, 5G, Wi-

Fi, Bluetooth) that shape the way people engage and interact with products (ITU, 2014). 

Standards are developed in Standard Development Organizations (SDOs) and 

standardization is a process where a consensus is reached on the standard (Kang and 

Bekkers, 2015). A standard-essential patent is a patent that is necessarily infringed when 

implementing the standard in a product (Baron and Pohlmann, 2018). SEP holders generate 

revenue by licensing their standardized technologies and it enables implementers to release 

standard-compliant products (e.g., smartphones) to the market (SEPs Expert Group, 2021).  

Most SDOs request SEP holders to declare essential or potentially essential patents. 

Regarding this, the European Telecommunications Standards Institute (ETSI) provides a 

database where it discloses information on standards, patent families, companies who made 

the declaration, and the status of declared SEPs. Also, SDOs require SEP holders to grant 

their licenses on fair, reasonable, and non-discriminatory (FRAND) terms (SEPs Expert 

Group, 2021). Traditionally, implementers obtain SEP licenses either by conducting 

negotiations with licensors bilaterally or with patent pool administrators (SEPs Expert 

Group, 2021). According to the European Commission (EC) (2017), both parties should 

negotiate in good faith to reduce the risk of litigations.  

Patent pools are joint licensing mechanisms that gather patent portfolios of many licensors 

into single licensing packages (Layne-Farrar and Lerner, 2011). Those platforms offer 

royalties that will benefit both parties (European Commission, 2016). More importantly, 

patent pools test the essentiality of declared SEPs that will be used in the pool. They also 
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publish their FRAND rates with more transparency. Overall, this mechanism helps to 

accelerate the adoption of standardized technologies in the market (Nikolic and Galli, 2021).  

Asymmetric information is a market interaction that occurs when one party holds more 

information than the other (Löfgren et al., 2002). In the licensing market, licensors typically 

know more about their standardized technologies compared to licensees. During the 

licensing negotiations, licensors disclose some part of the information enough to convince 

licensees that the license is needed and that the offered price is fair and reasonable. However, 

negotiations often proceed on a confidential basis where both parties cannot disclose the 

terms of the licensing agreements publicly. Ultimately, there is a lack of publicly available 

SEP licensing information in the patent licensing market. So, to this date, there is no analysis 

of how licensors market their licensing programs under asymmetric information in the 

literature. Hence, this thesis aims to close the research gap and contribute to the literature by 

exploring how licensors market their SEP licensing programs and what they do to reduce 

asymmetric information, particularly in pre-licensing. 

 

1.1. Background 

Information asymmetry always increases when confidential business contracts are made. 

Also, the concurrently asymmetric information between licensors and licensees causes 

technological and commercial uncertainties in the market. As stated, there is a lack of 

publicly available information on SEP licensing and due to this, researchers cannot further 

their studies in the patent licensing market. Consequently, the current literature is limited to 

a few empirical research focusing on the royalty rates and royalty stacking. 

In the last two decades, researchers have conducted studies to determine the royalty stacking 

of 3G and 4G, and then compare the ratio with the phone prices. Royalty stacking refers to 

the excessive total royalty paid when licensees implement patented technologies owned by 

different licensors (European Commission, 2016). In 2007, Lemley and Shapiro conducted 

an empirical analysis on 3G cellular phone royalty stacking and found that royalties were in 

the range of 20 to 40% of a phone price. In 2010, Stasik reviewed companies that announced 

4G royalty rates and estimated an upper-limit stack rate for phones around 25 to 30%.  
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In 2014,  Armstrong et al. conducted an extensive study on smartphone royalty stacking with 

the patents claimed to cover technologies in a smartphone such as 4G, Wi-Fi, and advanced 

audio coding (AAC). Regarding this, the researchers collected royalties from companies as 

well as patent pools (i.e., MPEG LA, Sisvel, and Via Licensing), then estimated the royalty 

stacking for a $ 400 smartphone as $ 120, around 30% of the phone price. In contrast, 

Galetovic et al. (2018) find that the average cumulative royalty yield (in 2016) was 3.3% or 

$7.20 per phone. More recently, in 2022, Love and Helmers published a study to assess to 

what extent royalty rates are observable. The researchers gathered all publicly available 4G 

and 5G royalty rates disclosed through court decisions, financial and voluntarily disclosures 

of companies and patent pools. The objective of this thesis differs from previous studies 

because it explores licensing information provided by licensors. Hence, this thesis does not 

include information sources other than the official company and patent pool channels.  

 

1.2. Objectives, Research Questions, and Delimitations 

This thesis aims to understand to what extent licensors share their patent licensing 

information online and how in practice they try to solve the challenge of the asymmetric 

information in the licensing market. Currently, the literature on the patent licensing market 

is rather immature, and there is a lack of empirical analysis of the SEP licensing programs. 

To contribute to the literature, this thesis systematically reviews the official channels of 

companies with active licensing programs and patent pools and explores disclosed publicly 

available SEP licensing information under asymmetric information. In doing so, the thesis 

will find responses to the following research questions: 

• What online information do licensors provide about their SEP programs?  

• How do licensors market their SEP licensing program offerings online?  

• How do licensors try to solve the problem of asymmetric information by providing 

publicly available information online?  

The research has a few limitations. First, the thesis discovers publicly available information 

disclosed on the official channels (i.e., company websites, press releases, and annual reports) 

of the companies with active licensing programs or patent pools. Hence, court decisions or 
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public arbitration awards were not used as a resource in the empirical analysis. Second, 

because licensors often conduct negotiations under confidential agreements, the gathered 

information was limited. Third, due to the time limit and busy schedule of the potential 

interviewees, only two interviews were conducted. However, interviewees that are experts 

in the patent licensing markets brought valuable contributions to the thesis. 

 

1.3. Methodology 

This chapter explains the research design, research approach, research and data collection 

strategies used in the thesis. To begin with, a research design (i.e., exploratory, descriptive, 

or explanatory) is a general plan that researchers use while responding to the research 

questions (Saunders et al., 2016).  This thesis explores the patent licensing market under 

asymmetric information to bring new insight to the literature. To do so, it adopts the 

exploratory research method. Next, research approaches build the connection with the theory 

and scientific studies. Regarding this, researchers can utilize either deductive, inductive, or 

abductive approaches (Saunders et al., 2016). Even though the Asymmetric Information 

theory has helped to build a basis for the empirical analysis, this thesis is conducted under 

the inductive research approach.  

According to Stebbins (2001), exploratory research is generally considered to be inductive 

and qualitative. However, to provide a more comprehensive response to the research 

questions, this thesis implements the mixed research method in the empirical analysis. To 

summarize, this method includes both quantitative and qualitative research methods. So that, 

researchers can use a wide range of methods in conducting the research (Saunders et al., 

2016). In addition, case study research and semi-structured interviews were the research 

studies shaping the empirical analysis.  

A case study is a quantitative research method that helps to understand a phenomenon within 

its real-life context (Yin, 2014). In this regard, case companies and patent pools were 

determined based on their relevance to responding to the research questions. A semi-

structured interview is a qualitative research method where researchers prepare some 

questions prior to the interview.  In this method, the researchers can also ask additional 

questions depending on the flow of the conversation (Saunders et al., 2016). Saunders et al. 
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(2016) argued that semi-structured interviews are used in explanatory research to 

demonstrate the relationships between variables (Saunders et al., 2016). 

To answer the research questions, first, a systematic literature review is conducted to locate 

the current studies in the literature. A systematic review is a process of reviewing the existing 

literature to locate what is known and what is not known (Saunders et al., 2016). In this 

process, databases (e.g., Elsevier, IEEE Xplore Digital Library, and Scopus), publications of 

the European Commission and patent offices (i.e., EPO, JPO, and USPTO) were used. Then, 

official channels of companies and patent pools were studied to gather publicly available 

information. Using the combined information, an empirical analysis was conducted to 

analyse the patent licensing market through case companies and patent pools. Regarding 

this, the empirical analysis includes both primary and secondary data gathered through semi-

structured interviews with experts and official channels of companies and patent pools.  

 

1.4. Structure 

The thesis is structured into six main parts as shown in Table 1. Chapter 1 begins with an 

elaboration of the background, the objective of the thesis and the research questions, and an 

overview of the methodology applied in this. Then, chapter 2 demonstrates an in-depth 

analysis of the current literature to provide all the crucial aspects of the patent licensing 

landscape such as patents, standards, SEPs, patent pools, and FRAND licensing. Chapter 3, 

first, introduces the Asymmetric Information theory and then explains patent licensing under 

the information asymmetry to build a basis for the empirical analysis.  

Chapter 4 presents the empirical analysis where it generates the findings of this research 

through case companies with active licensing programs, patent pools, and semi-structured 

interviews with experts. Hence, this chapter together with the theoretical framework is used 

to respond to the research questions in chapter 5. Overall, the chapter restates the importance 

of this thesis and interprets the research findings. Finally, once an overview of the research 

was obtained, conclusions and avenues for future research are presented in chapter 6. 
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Table 1 Structure of the thesis 
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2. Literature Review 

This thesis explores the publicly available SEP licensing information disclosed by licensors. 

However, only introducing the standard-essential patents and how they are licensed will not 

help to understand the asymmetric information in the patent licensing market. Hence, the 

literature review initiates with patents in chapter 2.1 to show the connection between 

knowledge, innovation, IP, and patents. This chapter also introduces the main features of 

patents. Next, chapter 2.2 presents the national patent systems to explain the patent 

application and grant processes in Europe and the USA. Then, chapter 2.3 focuses on the 

standards, standardization, and how standards are developed in standard-setting entities. 

Once building a basis on patents and standards, chapter 2.4 provides the basics of the SEPs 

such as the declaration of SEPs in SDOs and the essentiality of patents.  

Patent licensing is introduced in chapter 2.5 introduces patent licensing to build a basis for 

SEP licensing. Chapter 2.6 is the chapter where it includes the topics that will be used, 

analysed, and discussed in the rest of the thesis such as FRAND licensing, royalty rate, 

transparency, and disputes. To explore the disclosed SEP licensing information, the thesis 

studies companies with active licensing programs and patent pools. Hence, chapter 2.7 

explains what a patent pool is and how standard-essential patents are licensed on these 

platforms.  

 

2.1. Patents 

Over the past two decades, intellectual property has become one of the key drivers in modern 

economies while making intellectual property rights a hot topic in the context of the 

knowledge economy, global markets, and complex products and services. Regarding this, it 

is argued by most policymakers that knowledge-intensive industries will drive growth and 

prosperity globally. Moreover, today, competitive technology markets enhance the 

innovation rate, distribute technology, and promote knowledge. As a result, intangible assets 

are gaining more value for companies, non-practising entities (NPEs), and universities.  

(EPO and EUIPO, 2019; Caviggioli et al., 2020) 
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Innovation, that is new products and services, enables economic growth. However, because 

of non-rivalry and non-exclusivity, knowledge (i.e., technological and technical) is seen as 

public goods. First, knowledge is non-rival so anyone who has specific technical knowledge 

can potentially achieve the same performance. Second, knowledge is non-exclusive, thus, 

third parties can reproduce knowledge without any extra cost. It may lead the original 

supplier of knowledge not to recoup the research and development (R&D) costs while 

preventing the commodification of knowledge into innovation. As a result, companies begin 

to invest less in R&D.  (Neuhäusler and Frietsch, 2019) This phenomenon is called the 

appropriability problem in which a company fail to get an economic return from innovation 

due to the lack of legal protection mechanisms (Teece, 1986). 

The state intervention and institutional frameworks help to obtain returns from private 

innovation and provide incentives for future innovative efforts (Neuhäusler and Frietsch, 

2019). According to Neuhäusler and Frietsch (2019), the most important institutional 

structure to prevent market failure and encourage knowledge production is the intellectual 

property rights system. An IPR is a legal right granted to an intellectual property holder to 

protect intellectual activities (Park et al., 2013). It allows IP holders to use knowledge and 

gives them a monopoly right for a limited period. In return, IP holders must share the 

knowledge with the public. (Neuhäusler and Frietsch 2019) To summarize, societies access 

technologies when companies commercialize their innovations and capitalize on the IPRs 

(Raiser et al., 2017). 

For instance, Hart et al. (2007) focused on patents and patent licensing in their study. Patents, 

copyrights, trademarks, and trade secrets are intellectual property rights. A patent allows to 

facilitate innovation and commercialise technologies. It grants the patent owner a temporary 

right to exclude third parties from replicating, using, or selling the patented IP. (Raiser et al., 

2017). Overall, patents are assets that can be monetized (Caviggioli et al., 2020) and 

exploited by their owner, traded through licensing, or sold (Eckert and Langinier, 2014). 

Patents provide incentives to their owners so that companies can invest in R&D to generate 

knowledge (Heiden, 2016). Simultaneously, patents increase the cost of using knowledge 

and its diffusion (e.g., licensing cost of the patented technologies) (Raiser et al., 2017). 

Figure 1 shows the main characteristics of patents.  
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                 Figure 1 Main characteristics of patents (EPO and EUIPO, 2019) 

 

Patents are national rights that are only protected in the granted jurisdiction. Their protection 

lasts 20 years from the date that the application is filed in most countries. For instance, if a 

company registers a patent in Germany, the invention will be only protected in Germany 

(Hall and Helmers, 2019; Neuhäusler and Frietsch, 2019; Yu et al., 2022). Regarding this, 

companies file patents on the same invention in multiple countries based on their R&D, 

foreign direct investment (FDI), and exporting goals (Hall and Helmers, 2019). It is also 

important to state that an invention must be novel, non-obvious, and industrially applicable 

to be patentable. Meaning that it must be not already in the public domain, not obvious to a 

person who has ordinary skills in the applicable field, and convenient for an industrial 

application in existing technologies and publications (Eckert and Langinier, 2014; EPO and 

EIUPO, 2019; Yu et al., 2022). 

 

2.2. Patent Systems 

A national patent system comprises patent laws, administration of patent filing and granting, 

and enforcement of patent protection. In detail, a patent mechanism, patent administration, 

and patent enforcement are the components of patent systems (See Figure 2). The patent 

mechanism is a patent policy that involves patent laws and regulations, and their legislature 
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to protect ownership rights as well as public interests. Patent administration is a 

governmental function that examines and grants patent rights, interprets laws, supervises 

patent activities, and resolves disputes without legal proceedings. Patent enforcement is a 

judicial system that organizes patent dispute settlement and execution.  (Yang and Sonmez, 

2013)  

 

 

 

 

 

 

 

 

 Figure 2 Patent systems within institutions (Yang and Sonmez, 2013) 

 

Patent protection is limited nationwide. Thus, the applicant must file a new application to 

obtain the same protection in another country. For example, if a company has patent 

protection in Germany but wants to get the same protection in the USA, then, it must register 

with the United States Patent and Trademark Office (USPTO). However, one application 

can be submitted to the European Patent Office (EPO) to get patent protection in Europe. 

This is possible thanks to a European patent procedure introduced in 1978. (Neuhäusler and 

Frietsch, 2019) As a result, national patents receive protection through a centralised, cost-

effective, and time-saving procedure in case they are granted (EPO, 2016).  

The EPO provides a guideline on how to apply for a European patent. According to this 

guideline, patent protection is advised in any country where an invention will possibly bring 

significant economic benefits (EPO, 2018). Patent holders pay fees throughout the 

application process and after a patent is granted. For instance, fees for filing, examination, 

and granting are required during the application process whereas maintenance fee is paid 

after a patent is granted. (Eckert and Langinier, 2014). Since it will be more economical, it 
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is recommended to file a European application if protection is sought in at least four 

European countries (EPO, 2016).  

EPO accepts applications under the Patent Cooperation Treaty (PCT) and the European 

Patent Convention (EPC) (EPO, 2018). Patent Cooperation Treaty is an IP service of the 

World Intellectual Property Organization (WIPO). It is a simplified patent application 

procedure used in more than 150 countries (EPO, 2016). Moreover, it allows applicants to 

get patent protection in many countries with one international patent application. Figure 3 

illustrates the overview of the PCT System. However, the application process begins with 

an international search and preliminary examination. Then, the patent granting procedure 

continues in a national or regional patent office (e.g., in the European Patent Office). (EPO, 

2016; WIPO, 2019)  

 

Figure 3 Overview of the PCT system (WIPO, 2020) 

 

European Patent Convention is a regional patent system that provides uniform patent 

protection (Hall and Helmers, 2019) in around 40 European countries with a single 

application. The contracting states of the EPO can first apply for a national patent and then 

obtain protection for the same invention in another country within 12 months. (EPO, 2016) 

Hall and Helmers (2019) argued that being a part of the EPC has two main benefits. First, it 

is cheaper for residents to get patent protection both domestically and in other countries. 
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Second, it is also cheaper for foreigners to get patent protection in another country through 

an EPC patent rather than filing separate patent applications in the national patent offices.  

At the EPO, the European patent grant process begins with the filing and formalities 

examination where all provided documents including grant requests and drawings are 

checked. Simultaneously, a European search report is filled to determine if the invention and 

application meet the EPC requirements.  The patent application is published 18 months after 

the date of filing. This gives applicants time (6 months) to decide to further their applications 

to the next step which is the substantive examination. When the patent application is 

published, it receives provisional protection in the countries where the application is filed. 

In the next step, the EPO examines the patent application and the invention to find out 

whether the patent can be granted. However, even though a patent is granted, third parties 

can oppose the granted patent within 9 months. In addition, decisions of the EPO such as 

application refusal or opposition cases are open to appeal. (EPO, 2018) See Appendix 1 for 

an overview of the procedure for the grant of a European patent.  

 

2.3. Standards  

Standards can be found in most consumer goods, information and communication 

technology (ICT) products, industrial equipment, manufacturing parts and components, 

transportation and payment systems, and financial markets (Spulber, 2019). The 

International Organization for Standardization (ISO) (2022) defines a standard as a technical 

document that guides the design, use, and performance of products, processes, services, and 

systems. It is established through consensus and approved by a recognized body (ETSI, 

2022a).  

Standards are beneficial to businesses and society (ETSI, 2022a). They reduce transaction 

costs, facilitate trade, scale-up economies, and build platforms to support innovation and 

share knowledge (Blind et al., 2016). Standards shape innovative technologies (Blind et al., 

2016) and the way people engage and interact with products (Gupta et al., 2019). Despite 

these benefits, standards also have potential negative impacts. For instance, they can prevent 

market entry, delay the adoption of new or improved standards, and reduce the variety (ITU, 

2014).  
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Standards become critically important for the industries when many companies use the same 

technology (Blind et al., 2016) to maintain product quality and performance (Spulber, 2019). 

Also, technical standards with interoperability and compatibility are crucial for the global 

economy (ITU, 2014). Because they promote innovation, reduce development costs, 

enhance customer use, and yield market efficiencies or network effects (Yu et al., 2022). 

Hence, technical standards are used in many industries such as ICT and consumer electronics 

(ITU, 2014; Park et al. 2013).  

The ICTs are operated under continuous innovation in which new inventions are patented 

by patent holders. These technologies are subject to strong network effects. Thus, they can 

be implemented successfully only if they are adopted by many users (Baron et al., 2011) For 

example, Bluetooth, 5G, Wi-Fi, and USB are technical interoperability standards enabling 

electronic devices (e.g, smartphones and electric meters or home appliances) to interconnect 

seamlessly (Yu et al., 2022) Additionally, most industry sectors contain smart systems that 

heavily rely on compatibility standards (ITU, 2014). Compatibility standards support the 

architecture of technology platforms and help independently designed products work 

together (Simcoe, 2014). Melamed and Shapiro (2018) argued that compatibility standards 

bring value to economies driven by network effects and many recent advances in ICT would 

not have been possible without them. 

When patent owners engage with Standard Development Organizations (SDOs) and 

contribute their inventions to the development of standards, they allow the adoption of 

standardized technologies by others. It allows wider dissemination and interoperability of 

technologies so that smart homes, cities, and cars can be digitally interconnected (Gupta et 

al., 2019). Today, the importance of standards is constantly growing, and the current trends 

of standards are shaped by the Internet of Things (IoT). Because many companies aim to 

develop more wireless communication protocols and link various devices together to build 

an environment (Yu et al., 2022). 

 

2.3.1. Open Standards 

An open standard is a standard adopted and maintained by non-profit organizations. All 

interested parties can attend to its development which includes a transparent decision-
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making process. Overall, open standards are established to encourage interoperability and 

the adoption of novel technologies. Hence, they must be well documented, publicly 

available, and free to use to provide fair access. In other words, everyone who is interested 

can copy, distribute, and use them either at a low cost or for free. More importantly, essential 

patents related to open standards are available on a royalty-free basis. However, there are 

some rules set for users to ensure open standards maintain interoperability and quality. 

(European Commission, 2004; GOV.UK, 2018) 

Open standards allow platforms, applications, and vendors to operate freely so that they are 

commonly adopted in the market. In this way, they add value to both companies and their 

customers (European Commission, 2004). Barlas et al. (2017) argued that developing open 

standards brings long-term benefits such as sustainable development, interoperability, and 

maintenance of digital assets. Due to its nature, open standards reduce the challenge of lock-

in. As a result, anyone can access the specifications to implement similar solutions related 

to the standard. Besides its benefits, depending on the SDO developed standard, its 

standardization requires time, money, and expertise. Thus, open standard developments can 

take from a few months to many years.  

Some common examples of open standards are 4G, 5G, Wi-Fi, Bluetooth (Pohlmann, 2020), 

PDF, and HTML. For example, today, anyone can open a PDF document regardless of their 

device, browser on the internet, or connect to Wi-Fi without considering the hardware, 

platform, and location. If there were no standards like Wi-Fi, then the companies would 

invest in forming their wireless technology. Similarly, it would not be possible to use a router 

made by a company with a device produced by another company. Finally, even though 

companies have wireless internet, providing interoperability in facilities would be 

impossible without open standards. Their customers would also suffer from a lack of 

standards. (IBM, 2019) 

 

2.3.2. Standardization  

Standardization is a voluntary process where interested parties gather and reach a consensus 

on a standard (Kang and Bekkers, 2015). In other words, standardization enables the 

generation of standards at the national, regional, and international levels (Blind, 2019). It 
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aims to increase access to technologies (Pohlmann, 2020). As a result, it promotes 

interoperability, enhances new product development, and facilitates efficiencies in 

manufacturing and supply chains (Baron et al., 2011; European Commission, 2021).   

The standardization begins with a proposal for a new standard, and anyone can submit this 

proposal. Next, national, or international standard body committees get together to draft 

standards (See Table 3) where they discuss defining principles and rules. Any party can 

participate in standard bodies and involve standardization. In addition, the interested parties 

can be manufacturers, consumers, retail businesses, science or research institutes, and 

governmental authorities. Then, experts working in the standard bodies coordinate the 

standardization and review their relevance every five years. In case, a standard is found that 

its content is not sufficient anymore, it is either revised or withdrawn altogether. (ITU, 2014; 

Blind, 2019).  Figure 4 illustrates the standardization process. 

 

 

Figure 4 The standardization process (Blind, 2019) 

 

Different factors might influence the decision of standardization parties such as their market 

position, technological strengths, or customer portfolio (Kang and Bekkers, 2015). For 

example, when standardized technologies are commonly used in sectors, it eliminates other 
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technological options and enhances the lock-in of a specific technology. In this way, 

companies can use the process of standard development to get a monopoly in the market, 

have control over prices, and exclude rival products (SEPs Expert Group, 2021). 

Through standardization, standardized technologies can be used and adopted worldwide 

(Blind and Pohlmann, 2020). However, companies and governments engage in 

standardization for different reasons. Companies involved in standardization enhance their 

reputation, gain a competitive advantage (i.e., including their technology to the standard), 

and observe the trends in standards. To do so, they aim to adjust their research effort on 

product development (Baron et al., 2011). In contrast, governments participate in 

standardization to expand their markets and sustain socio-economic development (ITU, 

2014).  

 

2.3.3.  Standard Development Organizations 

Standard development is the process of developing technical specifications where 

participants collaborate openly and voluntarily. Developing standards increase the 

competition between industries and standard implementers while being beneficial for 

consumers and the economy (Baron et al., 2011). There are various entities built for standard 

development and either known as Standard Setting Organizations (SSOs) or Standard 

Developing Organizations (SDOs) (European Commission, 2014). Overall, those entities 

establish, adopt, disseminate, and coordinate technology standards in most industries 

(Spulber, 2019).  

In literature, there is an academic discussion on the interchangeable use of SSOs and SDOs. 

However, this research accepts the distinction explained by Teece (2018). SDOs provide a 

forum for engineers where companies can contribute to technology and shape the standard 

in the digital economy. In contrast, SSOs operate in the non-digital economy, and it offers a 

platform to negotiate which technology should be integrated into a formal standard. (Teece, 

2018) However, the distinction of those entities (see Table 2) is not in the scope of this thesis 

so from now on, SDO will be used to refer to those entities.  
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Table 2 The difference between SSO and SDO (Teece, 2018) 

 

Today, most connectivity standards are developed in SDOs (Yu et al., 2022) enabling the 

use of cutting-edge technologies in the industries (Baron et al., 2011). In general, these 

entities have three functions: discovery, standardization, and regulation. First, SDOs 

investigate both value and functionality of standards. Next, SDOs steer market expectations 

toward particular standardized technologies (Lerner and Tirole, 2015). Lastly, most SDOs 

set IPR policies and request SEP holders to disclose their essential patents and then grant 

their licenses on FRAND terms (SEPs Expert Group, 2021). 

Even though the rules and policies differ in each SDO, in general, they operate on a 

consensus basis and establish standards with participants. Technical specifications are voted 

by the participants to determine what features or attributes a product will comply with the 

standard (Melamed and Shapiro, 2018). In addition, standards are solely generated by 

participants (Kang and Bekkers, 2015; European Commission, 2014) and SDOs do not 

engage in patent licensing or royalty share among patent holders (Melamed and Shapiro, 

2018). 

SDOs can be categorized under formal standard developing organization, forum and 

consortia (quasi-formal SDOs), and single companies. Formal SDOs are national, regional, 

and international standards bodies established or formally recognized by many national 

authorities. They facilitate novel technology deployment on the largest possible scale 

(European Commission, 2014; ITU 2014). Thus, they allow every company to participate 

and provide open access to documents. Moreover, in the formal SDOs, decisions are made 

based on consensus. (Bekkers, Bongard and Nuvolari, 2011). Even though companies often 
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cooperate and establish joint standardization activities, there is always competition among 

them. (Blind et al., 2016). Table 3 combines the well-known national, regional, and 

international formal SSOs. 

Table 3 Examples of national, regional, and international formal SDOs (ITU, 2014) 

 

The ISO facilitates in most of the technical areas while IEC operates in electrical and 

electronic technologies and ITU focuses on the ICTs. Also, the ISO, IEC, and ITU work 

under the World Standards Cooperation (WSC) to enhance international standardization. 

However, the ICTs are mainly used to develop technical standards under the standardized 

forums and consortia. Those entities are either built to develop a single standard or serve in 

multiple technology areas. (ITU, 2014) As an example, the 3rd Generation Partnership 

Project (3GPP) operates to generate mobile broadband standards used in smartphones (i.e., 

UMTS, LTE). Similarly, the Institute of Electrical and Electronics Engineers (IEEE) works 

to improve the Wi-Fi technology enabled by the IEEE 802.11 Wi-Fi standards. (Melamed 

and Shapiro, 2018) 

Standardization consortia can be national, regional, or international. First, companies build 

a consortium to limit participants and reach a consensus with like-minded partners. In this 

way, they assure confidentially while having more freedom to set specific IPR rules. Next, 

Quasi-formal SDOs (i.e., the World Wide Web Consortium (W3C)) resemble large national 

SDOs in scale. Because they are open to every company that wishes to participate and 

generate standards relying on IPR rules. Nevertheless, national authorities do not recognize 

those entities, hence, they cannot count as formal SDOs. It is possible to start a standard 

activity in a consortium and then move into a quasi-formal or a formal SDO. Similarly, 
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formal SDOs can collaborate with consortia and enhance their standard development 

activities. (ITU, 2014) 

Proprietary specifications are the standards developed in a company. In this regard, the 

company has full control over the specifications and usually does not let others participate. 

Due to this attitude, specifications are developed and released to market faster than in other 

standard bodies. (ITU, 2014) When proprietary technologies gain market adoption, they may 

become de facto standards (Yu et al., 2022). Often, companies with proprietary 

specifications apply to a formal SDO to convert specifications into formal standards. If the 

application is approved, then, the SDO deals with the further development and maintenance 

of the standard. (ITU, 2014) 

 

2.4. Standard-Essential Patents  

Standard-essential patents, also known as essential patents (Kang and Bekkers, 2015), 

contain technologies that are essential to a standard (European Commission, 2021; Cho et 

al., 2021) so that a standard cannot be implemented without infringing the patented 

technology (Baron and Pohlmann, 2018). When implemented, essential patents enable the 

production of products and provide services based on the standard (Bekkers et al., 2011), 

allowing the use of standardized technologies in many commercialized products (Baron, 

2020). Today, SEPs are integrated into smartphones, laptops, and automobiles (Cho et al., 

2021). Also,  Blind and Pohlmann (2020) argued that the complexity of novel technologies 

will increase the use and integration of SEPs into new product systems.  

There are two groups of standard-essential patent owners: patent holders and non-practising 

entities. Patent holders sell patent-implementing products to generate revenue and keep their 

royalties low to reduce production costs while enhancing the efficiency of their product-

market operations. On the other hand, NPEs mainly operate in R&D and use licensing as 

their primary revenue source. Hence, they set royalties relatively higher than others (Nikolic 

and Galli, 2021). 

Owning SEP may bring companies some benefits such as becoming a gatekeeper and 

determining others' economic fate (Podszun, 2019). In more detail, SEP holders can generate 

revenue through SEP licensing (i.e., royalties) and have bargaining power in cross-licensing. 
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They also hold a competitive advantage while entering a new market (Cho et al., 2021; Kang 

and Bekkers, 2015; Bekkers et al., 2011). As a result, companies that own SEPs can increase 

their revenue and market value (Baron, 2020). Today, companies must have SEP licences to 

generate standard-compliant products or components (SEPs Expert Group, 2021) so that 

they pay billions of dollars on purchasing those licenses (Kang and Bekkers, 2015; Bekkers 

et al., 2011).  

SEP owners hold a monopoly position on patented standardized technologies. Hence, it is 

impossible to use those technologies without infringing the patent (Blind and Pohlmann, 

2020). Most SDOs have developed policies and established rules (see chapter 2.3.3) that 

oblige participants to disclose their essential patents (Bekkers et al., 2011). They also request 

participants to license their SEPs under the FRAND terms (Cho et al., 2021). Regarding this, 

it is assumed that patents are declared in good faith and based on the knowledge of the 

company representative. More importantly, SDOs do not try to verify the essentiality of 

those patents (Baron and Pohlmann, 2018; Podszun, 2019). This leads some companies to 

over-declare patents or not declare their SEPs at all. Patent holders may over-declare patents 

to enhance their bargaining power in licensing negotiations. In contrast, others do not declare 

their patents to avoid FRAND rules (Baron and Pohlmann, 2018). 

A patent is considered essential either when it is declared to an SDO or verified by licensing 

patent pools (Cho et al., 2021). However, not all declared SEPs are essential and not all 

actual SEPs are accurately declared (Baron and Pohlmann, 2018; Blind and Pohlmann, 

2020). Moreover, a patent can be essential, potentially essential, or non-essential as 

described in Figure 5. When a patent is declared to an SDO but not yet received expert 

verification or it is filed in a patent office but not yet declared to SDOs, the patent is called 

a potential SEP (Cho et al., 2021). 
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Figure 5 SEPs, Potential SEPs, and Non-SEPs (Cho et al., 2021) 

 

In some cases, potential SEPs are found not to be essential or stop being essential. For 

example, when a standard has been changed or alternative implementation methods have 

been developed, it becomes no longer essential. A patent can also be declared essential while 

it is a pending application. Until it is assessed by a patent examiner, the patent is seen as a 

potential SEP. (Baron and Pohlmann, 2018). According to Cho et al. (2021), potential SEPs 

bring benefits to technology development, business negotiations, and legal decisions 

respectively. Potential SEPs help to gain insight into advanced technologies and understand 

changing product needs in the context of industrial standards. Also, companies can assess 

the potential value of patents that their competitors have. 

Declared SEPs are public information that provides insight into licensing negotiations. 

However, today, there is a lack of data on declared SEPs for most standards. It happens 

because not all SEP declarations are systematically reviewed and added to the collected data. 

In addition, patent holders who participate in standard development must declare their 

essential patents and license them to third parties. But other essential patent holders have no 

obligation to disclose their patents. Thus, it is impossible to gather data from all SEP holders 

that did not attend standard development. Consequently, the number of declared SEPs 

remains varied and unclear. (European Commission, 2021; Blind and Pohlmann, 2020; 

Baron and Pohlmann, 2018)  
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As already explained, the disclosure of essential patents varies across SDOs (SEPs Expert 

Group, 2021). There are three European Standards Organizations (ESOs) developing 

standards in Europe: ETSI, CEN, and CENELEC (see Table 3). Only standards developed 

in the three ESOs are considered European standards. The ETSI operates in 

telecommunications, broadcasting and other electronic communications networks and 

services. (ETSI, 2022b) It holds an IPR declaration database where the most detailed 

information on declared essential patents can be found. The database consists of self-

declared patent applications on potential essential standards developed by ETSI and 3GPP 

(SEPs Expert Group, 2021).  

Besides providing information on the status of declared SEPs, the database also includes 

information on standards, companies, and patent families (SEPs Expert Group, 2021). 

According to the European Commission (2021) report, databases in other SSOs are rarely 

updated and do not share detailed information. Hence, information on patent essentiality 

remains unclear. Figure 6 shows the growth in declared SEPs between 1995 and 2017. 

Similarly, in 2020,  Blind and Pohlmann performed a study on declared 5G SEP families. 

The study argued that there has been a sharp increase in patent declaration since 2015 and it 

seems like this trend will continue in the upcoming years (Blind and Pohlmann, 2020). 

Finally, even though there are attempts to collect information on the essentiality of patents, 

the number of true SEPs is still unknown. However, the average essentiality ratio is 

estimated between 25% and 40% (SEPs Expert Group, 2021). 

 

Figure 6 Declared SEP families (SEPs Expert Group, 2021) 
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2.5. Patent Licensing  

Companies commercialize and transfer their intellectual property in the market with 

licensing (Khoury et al., 2019). Overall, licensing is a crucial part of some companies’ 

commercialisation strategy (European IP Helpdesk, 2019) and a mechanism to transfer 

know-how. (Aulakh et al., 2013). A license is a contract (European IP Helpdesk, 2019) that 

enables granting of exclusive rights to licensees (third parties) (Hart et al., 2007; Aulakh et 

al., 2013). In other words, a licensor allows third parties to use its intellectual property for a 

specific period. As a result, licensing provides many benefits and some potential risks to 

both licensors and licensees (European IP Helpdesk, 2019). Table 4 aims to show those 

benefits and risks. 

Table 4 Benefits and risks of licensing (European IP Helpdesk, 2019) 

 

Companies can be involved in licensing in two ways: licensing-in and licensing-out. 

Licensing-in occurs when companies use the knowledge or technology of other parties. As 

the name refers, licensing-out is the opposite of this activity where companies grant their 

intellectual property to third parties. Next, patent licenses are either exclusive or non-

exclusive (European IP Helpdesk, 2019). Exclusive licenses enable a licensee to use a 

licensed technology and to hold the monopoly rights of that technology. If a licensor has an 

exclusive license, then, the licensor cannot use or license the technology until the agreement 

is over. (European IP Helpdesk, 2019; Khoury et al., 2019). In non-exclusive licenses, 
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licensors are free to grant their licenses to many licensees while still using them. Because of 

this, licensees not only compete with licensors but also with other licensees. (Hart et al., 

2007; European IP Helpdesk, 2019). 

Khoury et al. (2019) argued that licensing exclusivity leads to a trade-off for licensors. 

Granting access to one exclusive licensee or multiple nonexclusive licensees has different 

impacts on transaction costs and potential revenue gathered from an R&D investment. In 

this regard, exclusive licensing reduces the market power of licensors and determines the 

competition as well as antitrust policy in the market. Licensors learn from their previous 

licensing experience and manage their transaction costs and communicate with other parties 

based on those experiences. However, in the non-exclusive license, licensors collect fees 

from many licensors and increase their revenue while harming the revenue stream of the 

licensees. Therefore, in this licensing, licensors critically choose between licensing revenue 

and transaction cost.  

Khoury et al. (2019) further analysed the outcomes of non-exclusive licenses through the 

trade-off between revenues and transaction costs. When technology is out-licensed, revenue 

comes from the royalties received through the sales of technology. In addition, holding a 

monopoly over licensed technology allows a sole licensee to generate more revenue than its 

competitors. However, a non-exclusive license enables many licensees to commercialize the 

technology in the market they operate. It provides concurrent revenue streams to the licensor 

and leads to new market openings. As a result, considering maximised revenue, non-

exclusive licenses are more lucrative for licensors.  

In determining the transaction costs, it is crucial to understand the connection between 

licenses and asymmetric information, opportunism, and bounded rationality. To begin with, 

asymmetric information on potential licensees increases the reliance on ex-ante search and 

screening costs, especially before the contract signing. To do so, licensors aim to reduce the 

risk of adverse selection. Further, licensees in the market vary due to their commercialisation 

capabilities and technological complementarities. Hence, all potential licensees must be 

screened to find suitable ones. (Khoury et al., 2019) 

Next, ex-ante contract development costs are involved in the licensing process when the 

future value of technology and royalty rates are determined. To forecast the market 

accurately, the licensor must negotiate with many licensees. Once the contract is signed, then 
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there will be ex-post technology transfer costs such as training licensing on how to use the 

licensed technology and transferring the knowledge. Finally, as the outcome of adverse 

selection, hold-up, and opportunism, ex-post monitoring and enforcement costs become a 

part of non-exclusive licensing. (Khoury et al., 2019) 

Overall, monitoring supports contract continuity if licensors engage with licensors and 

gather information on their performance and use of the technology. But ex-post monitoring 

and enforcement costs form most of the transaction costs. Licensors still pay monitoring 

costs even after the contract is over to observe the technology transfer know-how. (Khoury 

et al., 2019) 

 

2.6. SEP Licensing  

In recent years, the European Commission has released publications to improve the SEP 

licensing landscape where it covers principles, proposals, and licensing frameworks. This 

chapter heavily relies on the information collected from some of those publications. In 2017, 

the European Commission stated that there is an urgent need to establish a SEP framework 

and it released principles to enhance the process. Also, in this publication, the commission 

promoted the establishment of SEP pools. (European Commission, 2017) Similarly, in 2021, 

the SEP expert group of the European Commission published a report that focused on 

transparency in SEP licensing and FRAND licensing in the IoT SEP landscape. (SEPs Expert 

Group, 2021) 

Most SDOs request SEP holders to declare their essential or potentially essential patents and 

grant their SEP licenses on FRAND terms. However, the intention behind the declaration is 

to improve standard development, not to form a basis for SEP licensing. Therefore, each 

SDO adopts a different IP policy and licensing procedure (SEPs Expert Group, 2021) which 

leads to a lack of patent declaration databases. To prevent this, in 2017, the European 

Commission argued that other SDOs also should provide detailed information and in this 

way, support the SEP licensing frameworks (European Commission, 2017).  

Major technology developers such as Nokia, Qualcomm, InterDigital, and Ericsson have 

built their value capture mechanism around SEP licensing (Teece, 2018) in which they have 

gained expertise for years. However, it is anticipated that with the novel connectivity 
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standards such as 5G and Wi-Fi 6, the SEP licensing will be more complex in the IoT space. 

Because the use of SEPs outside of the smartphone industry will lead to the generation of 

new licensing programs and mechanisms such as patent pools (Pohlmann, 2020), it is crucial 

to set SEP licensing frameworks (Baron, 2020).  

Today, many SEP licensing agreements are made through bilateral negotiations (SEPs 

Expert Group, 2021). Regarding this, SDOs advise SEP holders to obtain reasonable 

royalties for their licenses (Melamed and Shapiro, 2018).  Disputes often occur when parties 

do not agree on the licensing terms and are resolved either in litigation or arbitration. In 

addition, different methods adopted by courts and third parties to determine FRAND 

licensing (SEPs Expert Group, 2021) affect the equilibrium of the SEP licensing market 

(Baron, 2020).  

 

2.6.1. FRAND Licensing 

Standardized technologies are publicly available and can be used in many industries. In some 

cases, standards cannot be implemented into products without patents that are essential to 

those standards. To prevent this, SEP holders are required to commit their SEP licenses 

under “fair, reasonable, and non-discriminatory” (FRAND) terms and conditions. (SEPs 

Expert Group, 2021) In addition, most SDOs in the United States often refer to RAND 

instead of FRAND (Friedl and Ann, 2018). However, this thesis will use the term FRAND. 

In the last two decades, antitrust enforcement in the standard-setting entities has conducted 

many studies on the interpretation and implementation of FRAND terms (Melamed and 

Shapiro, 2018). Overall, licensing under FRAND terms and conditions promotes standard 

adoption and participation in the standardisation process. Also, FRAND commitment is 

beneficial for both licensors and licensees. For licensees or implementers, FRAND promises 

to get a license on fair, reasonable, and non-discriminatory terms while licensors generate 

revenue and are compensated for their R&D investments through SEP licensing. (SEPs 

Expert Group, 2021) 

Even though most SDOs have policies to guide in determining FRAND licensing terms, SEP 

holders and implementers still need to negotiate on license fees or royalties (Teece, 2018; 

Heiden, 2016) In this regard, to help parties in negotiations and reduce litigations, The 
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European Commission (2017) established some key principles and procedures. 

Nevertheless, there is still a lack of market consensus on what FRAND constitutes (Heiden, 

2016). As the European Commission (2017) stated “there is no one-size-fits-all solution to 

what FRAND is”. Simply, the meaning of fair and reasonable are changeable among the 

industries. As a result, the commission suggests industry parties establish sectoral licensing 

practices in line with the commission's key principles. (European Commission, 2017) 

Parties organize good faith negotiations to build a common understanding around fair 

licensing conditions and rates (European Commission, 2017). Friedl and Ann (2018) 

suggested that FRAND licensing terms should be determined based on a comparison in the 

same or related industries, the total profit of licensors and licensees, impact of royalties on 

implementers, the number of SEPs a licensor holds, the value of the patent before the 

standard was introduced, and lastly, research and development costs dedicated to developing 

technologies. If parties cannot agree on the license terms, the conflict leads to disputes that 

can be resolved either in litigations or arbitrations (Blind and Pohlmann, 2020). Arbitrations 

are alternative dispute resolution mechanisms developed by SDOs to resolve FRAND related 

conflicts faster and cheaper than the courts. (European Commission, 2016). But, when a 

court assesses the fairness of licensing and royalties, the results can be used as a benchmark 

for future licensing determinations. (Blind and Pohlmann, 2020)  

It is possible for licensors to opportunistically use the patent holdup and take advantage of 

the locked-in standards. In this way, licensors hold ex-post opportunism and can get royalties 

more than they could gain in a competitive market. To prevent this problem, SDOs request 

their participants to grant licenses under FRAND terms (Melamed and Shapiro, 2018). The 

terms “fair and reasonable” are designed to avoid hold-ups while the “non-discriminatory” 

term allows licensees within similar conditions to receive similar licensing offers. 

Furthermore, FRAND commitments have no intention to address the royalty-stacking 

problem (European Commission, 2016).  

There can be a risk of patent-hold up when specific technology is locked into the standard 

and its holder gains market power. To begin with, the term ex-ante refers to before the 

standard is set whereas ex-post is the after. Implementers may pay different fees if there are 

alternative technological solutions for the same problem. However, after the commitment to 

the standard, the licensor of that technology obtains a monopoly that holds incentives to 

negotiate higher royalties. As a result, the hold-up is the comparison between the licensors' 
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pricing incentives ex-ante and ex-post. Also, once licensing prices are increased, it is 

reflected in the devices sold to customers. (European Commission, 2016) Hold-up 

potentially results in increased cost of licensing, less diffusion of standard technologies, and 

distorted competition between licensees (SEPs Expert Group, 2021). 

Royalty stacking refers to the total royalty that licensees pay when they access patented 

technologies owned by different licensors. It is more common in complementary patents 

implemented into a final product. In case those complementary patents belong to different 

licensors then the licensees must pay separate royalties to various entities. For example, 

many licensors hold complementary patents used in smartphones (i.e., 3G and 4G) so to 

implement those patents, licensees need separate SEP licenses. However, the royalty could 

be a lot lower if the complementary patents implemented to a final product were sold by the 

same licensor (European Commission, 2016; Blind and Pohlmann, 2020). It is known as the 

Cournot complements problem where each licensor adds its margin and increases the price 

of the final product (Nikolic and Galli, 2021). Consequently, it leads to aggregate royalty in 

which an implementer pays unreasonable royalties for the complementary patents (SEPs 

Expert Group, 2021). 

The European Commission released some IP valuation principles helping to determine the 

value of a SEP license (European Commission, 2017). According to the European 

Commission (2021), SEP licensing value can be measured on several occasions. When first 

an implementer reaches out to a licensor, he makes an offer before negotiating the terms and 

conditions. Another offer is made after all terms and conditions of the license have been 

negotiated. Also in disputes, the judges observe the offers given by both licensors and 

licensees. To do so, an analysis of the SEPs is made to assess the value of a SEP license 

while, simultaneously, the essentiality and validity of the patents are checked. Once the 

assessment is done, it generates publicly available information providing a holistic view of 

the licensing agreement. Finally, it is worth mentioning that the FRAND licensing 

commitment is irrevocable. (SEPs Expert Group, 2021) 

Under the “non-discriminatory” commitment, licensors must treat similar licenses with 

similar conditions. Nevertheless, licensors can determine different licensing terms for 

different market situations. In case there are similarly situated implementers, the licensors 

should demonstrate the differences such as sales volumes, royalty payments, and geographic 

scope. Moreover, to analyse this commitment, it is crucial to compare license terms and 
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conditions granted to similarly situated licensees. (SEPs Expert Group, 2021) Therefore, the 

European Commission (2021) stated that to some extent, transparency is required in licenses. 

The commission also emphasized that there has been no systematic violation that FRAND 

commitment practised adverse effects on competition and consumers (European 

Commission, 2016). 

Commitment to FRAND terms and conditions enables building an agreement between a 

licensor and licensee before any features of the standard were set. However, not all licensees 

share the same requirements for a given patent portfolio. Thus, some agreements comprise 

different FRAND royalties and licensing conditions. To this date, there is no consensus in 

the US and Europe courts on how to determine FRAND rates and conditions. (European 

Commission, 2016) But, in 2015, the judgment of the Court of Justice of the European Union 

(CJEU) established a framework for SEP licensors and implementers. The framework 

established in the Huawei v. ZTE dispute helps to set licensing conditions while preventing 

injunctions. Although the framework provides guidance, some issues remain unclear and are 

subject to further disputes. (SEPs Expert Group, 2021) 

 

2.6.2. Royalty Rate  

To begin with, essential patents are implemented at the component or product levels in the 

value chain. In this regard, the European Commission (2021) suggested licensing all SEPs 

at one level as it would reduce the transaction costs significantly. Next, licenses enable to 

obtain monetary value through royalties and all licensing agreements involve terms to 

govern royalties. Also, there are different methods to determine royalties. However, it is 

required to identify a royalty base and a royalty to be applied to that base. A royalty base is 

the unit base allowing to apply royalties. The royalty base can be calculated through the sales 

of the entire end-product, intermediate products, or the smallest saleable patent practising 

unit (SSPPU). However, SSPPU has been a quite controversial concept.  Finally, the royalty 

is determined either as a percentage of the royalty base or a per-unit payment. But, in 

practice, licensors and licensees often adopt hybrid royalty schemes. In addition, currently, 

there is no agreement on what a fair royalty is and how to determine the appropriate royalty 

base. (SEPs Expert Group, 2021) 
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In case a standard is integrated into several SEP portfolios, the FR terms and conditions 

should be set in a way to only determine the value of the specific technology. Also, the cost 

of each license paid by the licensee must be aligned with the FR aggregate royalty. Several 

approaches have been proposed to determine the “FR value of a SEP license” such as ex-

ante, comparable license agreements, top-down, and present value-added (PVA) (SEPs 

Expert Group, 2021).  

First, in the comparable licenses approach, as the name suggests, the value is determined 

using other licenses. Next, the ex-ante approach determines the value based on the 

hypothetical alternative patented technology before standardisation (SEPs Expert Group, 

2021). In this regard, in 2021, the European Commission announced some factors to be 

considered when comparing the licenses such as complexity of standards, SEP portfolios, 

licensed products, royalty structures, and position of the licenses in the product markets. 

Lastly, the top-down approach assesses the value based on the aggregate royalty for all 

relevant SEPs in SEP portfolios. There are many ways to find aggregate royalties. For 

example, implementers can first identify the products implementing the standard and their 

net profit and then set the royalty as a fraction of the net profit of that product. Also, some 

licensors historically publish public statements on reasonable aggregate royalty for licensed 

products that can be used to establish aggregate royalty for other licenses.  (SEPs Expert 

Group, 2021) 

Besides hardware, software, and services, there are numerous technologies integrated into 

smartphones. Those technologies are often developed by various patent holders, leading to 

vertical separation in the smartphone value chain. Additionally, royalties paid in this industry 

enable specialization in technology development. However, excessive royalties demanded 

by individual SEP holders can result in royalty stacking. In general, this increases the 

manufacturing costs so that consumers pay more for the end products. (Galetovic et al., 

2018) In other words, in the smartphone industry, the patent licensing costs are reflected in 

the net sales of the end product while affecting original equipment manufacturers (OEMs) 

(Blind and Pohlmann, 2020). 

With the integration of novel connectivity systems, there are some posed economic 

challenges for both vehicle manufacturers and their suppliers. Overall, licensing practices 

vary across industries. For instance, in the automotive industry, patents are licensed 

vertically. Also, within the supply chain, a supplier usually does not receive royalties from 
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an OEM. Licensing negotiations have been conducted between suppliers and OEMs based 

on supplied components. As a result, in the automotive industry, the cost of patent licensing 

has little impact on vehicle prices. (Blind and Pohlmann, 2020) 

 

2.6.3. Transparency 

Detailed SEP information helps to set fair licensing negotiations and allows implementers 

(European Commission, 2017) to determine which licenses must be integrated into their 

products or services. This could also reduce SEP litigations while enhancing advancement 

in the technology market. However, today, there is a lack of transparency in the ownership 

and number of the true SEPs (SEPs Expert Group, 2021) and SEP declaration databases do 

not provide much information (European Commission, 2017). The current declaration 

systems in SDOs are established to enhance the standard-setting process, not to form a basis 

for SEP licensing (SEPs Expert Group, 2021). Consequently, a lack of publicly available 

information on SEPs may lead to problems in licensing negotiations, especially for start-ups 

and small and medium-sized enterprises (SMEs) (European Commission, 2017). 

The standard-setting process may involve ex-ante, negative, and ex-post disclosures. First, 

in the ex-ante disclosure, SEP holders provide information on essential or potentially 

essential patents before standardisation begins. In this way, they reveal information on the 

current technical solutions, determine the technologies that will be implemented with 

royalties, and build ex-ante commitments based on FRAND terms. On the other hand, some 

SEP holders prefer to disclose their potentially essential patents as negative disclosure. It is 

a form of blanket declaration in which licensors can declare patents that they will not license 

on committed terms. In other words, the negative declaration allows patent holders to make 

a blanket declaration and inform potential licensees on which licenses will be granted with 

what royalties. Finally, the ex-post disclosure occurs when SEP holders disclose their 

essential or potentially essential patents to SDOs after the standard is set. This disclosure 

provides information on patent numbers, patent families, a map of patents in the standard, 

and explains why the patent has become SEP. As a result, it offers more transparency to the 

SEP licensing process. (European Commission, 2016) 
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SEP holders declare their essential or potential essential patents to reassure SDOs that they 

will make standardised technologies available to implementers and those licenses will be 

granted based on FRAND terms. However, in practice, according to the implementers, 

licensors fail to provide precise information in licensing negotiations. (European 

Commission, 2017) To prevent this, the European Commission (2017) announced that some 

measures must be taken to increase publicly available SEP information on databases. The 

commission also stated that improvements in the current declaration databases would 

enhance licensing negotiations and reduce both infringement risks and transaction costs. 

Following that, in 2021, the European Commission released some proposals to improve 

transparency on SEP declaration, the essentiality of declared SEP, and the validity of 

confirmed SEPs. (SEPs Expert Group, 2021) 

SDOs provide a different level of transparency in the SEP landscape. Also, there is no 

mechanism to ensure the accuracy of the declaration information or if the information is kept 

up to date. As a result, a lack of SEP transparency possibly causes infringements, hence, 

posing some negative impacts to the licensing market. (SEPs Expert Group, 2021) 

Nevertheless, the European Commission (2021) stated that there is no urgency to generate 

practical solutions for the transparency problem. Further, it listed some potential challenges 

of creating such solutions. For example, solutions might mitigate transaction costs, market 

actors might have difficulties building collaboration and finding solutions, and SEP holders 

would assume that greater transparency could lead to patent hold-out while implementers 

think this would add more obligations to them. (SEPs Expert Group, 2021) 

Podszun (2019) brought a new perspective to the publications of the European Commission 

and argued that SEP holders often are not willing to disclose their licensing agreements. 

Similarly, in the Unwired Planet v. Huawei dispute, the court determined and recognised the 

lack of SEP licensing transparency as an essential factor. According to the court, disclosed 

information on licensing practices and fees would reduce competitive pressure in the 

markets. It is because implementers can learn how much their competitors pay for a license 

when greater transparency is provided. In conclusion, the current lack of transparency on 

SEP licensing allows licensors to have a bargaining position in the market. (Podszun, 2019) 
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2.6.4. Disputes  

There is an ongoing and contentious debate on SEP licensing and how to determine the 

FRAND licensing terms. The disputes observed in this thesis include FRAND royalty rate 

determination and licensing level in the value chain. Today, although all market actors are 

agreed on setting licensing terms for their patented technology, they fail to build a consensus 

on defining the value and how its measurement method (Baron, 2020). Overall, the lack of 

transparency on true SEPs and the definition of FRAND leads to legal uncertainty in the SEP 

licensing which turns into court disputes (Blind and Pohlmann, 2020).  

In the disputes, licensees often argue that licensors set excessive licensing fees for weak 

patent portfolios while licensors perceive as licensees infringe their patents and do not 

engage in good faith negotiations (European Commission, 2017). The litigation landscape 

has been dominated by smartphone litigations until recently. However, some of the recent 

disputes have built around automobile manufacturers or suppliers that implement 3G and 4G 

SEPs in cars. In detail, litigations have been about determining who will get a license (i.e., 

OEM or supplier), will the license be based on a component or a final product, and will the 

license be a fixed rate or a percentage of the component or on the final product’s net selling 

price. Lastly, there have been conflicts in the automotive industry regarding the licensing 

negotiations. For example, licensors want to initiate direct negotiations with OEMs and 

according to car manufacturers, suppliers should take the license. (Blind and Pohlmann, 

2020).  

To determine the reasonable FRAND royalty, the US courts have simulated hypothetical 

bilateral negotiations and set royalties based on either market-based transactions or income 

gathered from SEP integrated products and services (known as the Georgia-Pacific factors). 

However, before the Motorola v. Microsoft case, it was not possible to conduct an empirical 

analysis of the courts' royalty determination process. In summary, the case was about 

licensing of the H.264 and IEEE 802.11 standards and the court determined the SEP portfolio 

value by evaluating the SEP portfolio and the performance of the standard in the product. 

However, what makes this case more important is that the judge of the case released five 

principles (see Table 5) that can be used as a legal framework in SEP valuation and FRAND 

royalty rate determination. (Heiden, 2016) 
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Table 5 Principles used in FRAND royalty determination (Heiden, 2016) 

 

The European Commission (2021) discussed the litigations on licensing levels and stated 

that the current issues emerge when wireless communication licensors negotiate with 

automotive manufacturers. In this context, the disputes occur because SEP holders grant 

FRAND licenses either at any level of the value chain (license to all) or select the level in 

the value chain to grant licenses (access to all). For access to all approaches, FRAND is a 

mechanism enabling licensees to access and use standardized technologies. Under this 

approach, SEP holders can license their patents at a single level of the value chain, for 

instance, in the smartphone industry, devices are licensed at the end-product level. (SEPs 

Expert Group, 2021) 

In comparison, the license to all approach argues that licensors can obtain licences at all 

levels of the value chain. Because many inventions protected by SEPs are implemented at 

the component levels, it suggests licensing at the component level. The argument is that 

otherwise, SEP holders can capture value from the other components if they grant their 

licenses at the end-product level. Currently, there is no consensus on the IPR policy between 

SDOs for the licensing levels. For instance, IEEE applies the “license to all” approach 

whereas ITU and ETSI allow their members to choose between the two approaches. Finally, 

despite the litigations, there is also no action taken by the CJEU or the commission. (SEPs 

Expert Group, 2021) 
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2.7. Patent Pools 

Standards are often developed in the collaboration of many parties which hold a right to the 

SEPs related to the standard. To implement the patented technologies, implementers either 

conduct bilateral negotiations with multiple SEP holders or participate in joint licensing 

mechanisms so-called patent pools (SEPs Expert Group, 2021). Patent pools are voluntary 

organizations that group patents or patent portfolios of many licensors into single licensing 

packages (Layne-Farrar and Lerner, 2011). They offer one-stop-shop solutions for SEP 

licensing issues such as essentiality, aggregate licensing fees (European Commission, 2017), 

royalty stacking (European Commission, 2016), and transaction costs so that licensing in 

patent pools would be more efficient for both licensors and licensees (Nikolic and Galli, 

2021). 

Patent pools were first established in the US market in the mid-1800s (Layne-Farrar and 

Lerner, 2011) to provide freedom to operate for the pool participants. In the 1980s, licensing 

programmes for the audio and technology standards were generated to use in end-user 

products such as television sets, CD/DVD players, and mobile phones (SEPs Expert Group, 

2021). In 1997, The United States Department of Justice (DoJ) approved the MPEG-2 patent 

pool to license the MPEG-2 Video standard. This approval led to the generation of modern 

patent pools (European Commission, 2021; Nikolic and Galli, 2021). 

There are many pools and licensing platforms offering programmes in the market. For 

example, the MPEG LA patent pool offers licensing packages for the MPEG-2 Video and 

HEVC standards. Similarly, Via Licensing provides licenses for the IEEE 802.11 Wi-Fi 

standard. Moreover, all those mentioned patent pool programmes are directed at end-user 

products (SEPs Expert Group, 2021). Regarding this, the European Commission (2021) 

assumed that licensors generate programs that mainly targeted the end-product 

manufacturers, not the component makers. Also, based on the growing number of SEP 

holders as well as declared SEPs, the Commission anticipated that there will be a need for 

patent pools that focus on 5G and IoT licensing (SEPs Expert Group, 2021). 

Overall, patent pools simplify licensing (Pohlmann, 2020) and determine a single price that 

will be beneficial for all the pool participants (European Commission, 2016). Pohlmann 

(2020) argued that the success of a patent pool is measured based on the number of licensors 

and licensees it has. Patent pool administrators establish terms and conditions to share 
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revenues among licensors and guide licensees on how they can access the pooled patents 

(Pohlmann, 2020). The revenue is often divided among the pool participants in terms of the 

patent quantity (Heiden, 2016), thus, some participants attempt to increase their patent 

portfolios to receive more revenue (Layne-Farrar and Lerner, 2011). Nevertheless, a licensor 

of a patent pool can also obtain licenses from the pool (SEPs Expert Group, 2021).  

The European Commission (2021) listed some measures that patent pools take to reduce the 

antitrust risks. First, all patents in the pool must be technically essential to ensure that 

administrators should hire technical experts. However, in some cases, licensors pay expert 

fees for this service. Cho et al. (2021) argued that not all essential or potentially essential 

patents are listed in patent pools by their holders. According to Cho et al. (2021), licensors 

do that when the royalty sharing policy is not beneficial for them, do not want to pay an 

expert fee for essentiality assessment, or prefer to license their SEPs independently. Next, 

licensors in patent pools can license the same patents outside of the patent pool through 

bilateral negotiations and can set royalty rates different from those determined in the patent 

pool.  Patent pool licenses should be available to all market actors and pools should establish 

grant back policies where it ensures that new inventions related to patents in the pool will be 

offered at no fee. Finally, patent pools should not influence the price of products that use 

pooled patents (European Commission, 2021; Layne-Farrar and Lerner, 2011). 

The most common rule used to share revenues among the pool participants is the numeric 

proportional rule where participants share revenue based on the number of patents they have 

in the pool. There are also value proportional and royalty-free rules that a patent pool can 

implement. Participants who put more valuable contributions receive more revenue in the 

value proportional rule. Royalty-free rules are adopted by companies to enhance the use of 

their key products or services. Layne-Farrar and Lerner (2011) argued that chosen revenue 

sharing rule influences the willingness of licensors to join the pool. For instance, licensors 

with higher value patent portfolios do not participate in numeric proportional pools (Layne-

Farrar and Lerner, 2011). Therefore, successful patent pools are the ones that can balance 

the interests of buyers and sellers in the market (Heiden, 2016). 

A patent pool offers many benefits to both licensors and licensees. First, licensing in patent 

pools helps to reduce transaction costs and allows licensees to access patents of multiple 

licensors with one licensing package. Nikolic and Galli (2021) argued that patent pools 

enable technology firms to receive a quick return on their R&D investments. Second, patent 
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pools publish their FRAND offers to provide transparency and predictability in SEP 

licensing while offering reasonable aggregate royalties for SEP portfolios. Next, patent pools 

may provide a better licensing environment for licensors and licensees while simplifying the 

licensing process and reducing the risk of litigations. Overall, patent pools may accelerate 

the diffusion of innovation and the adoption of standardized technologies in the market 

(European Commission, 2021; Nikolic and Galli, 2021). 

Despite all those benefits, a patent pool also holds potential negative impacts in licensing. 

For example, licensors that have higher value SEP portfolios may not want to participate in 

pools that adopt numerical proportionality rules. Patent pools often do not provide much 

flexibility in the terms and conditions of licensing negotiations. Due to the essentiality 

checks, licensors cannot include their weak patents into their pooled patents. (SEPs Expert 

Group, 2021) Nikolic and Galli (2021) claimed that some licensors might try to use pools to 

fix prices and outputs. Therefore, patent pools should include terms and conditions to protect 

sensitive information-sharing and prevent potential competitive effects. Further, Layne-

Farrar and Lerner (2011) explained some reasons why licensors do not participate in patent 

pools: no intention to obtain license fees, avoiding exposing weak patents, or not oversharing 

ongoing research.  

According to the European Commission (2021), the history of patent pools proves that 

licensing mechanisms can attract many licensors to offer their licenses on a platform. Also, 

royalties set in the patent pools have gained market acceptance among many licensees. 

Hence, it is clear for both licensors and licensees that patent pool licensing brings some 

benefits over bilateral licensing. However, the success of patent pools depends on the 

standard. For example, licensors for wireless or cellular standards show low interest in patent 

pools, but licensors with audio or video codecs often participate in patent pools. (SEPs 

Expert Group, 2021) 
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3. Theoretical Framework  

This chapter introduces the theory behind the research objective and builds a basis for the 

empirical analysis. A theoretical framework is a structure that summarizes theories related 

to the research questions and helps to interpret the research data (Kivunja, 2018). The 

research objective of this thesis is to explore to what extent licensors disclose licensing 

information in the pre-licensing phase. Hence, the research questions are designed to gather 

disclosed information, analyse the marketing of the SEP licensing programs, and determine 

the information asymmetry in the market. To do so, licensing information provided on the 

official channels of case companies and patent pools will be studied in the empirical analysis. 

However, before that, it is crucial to gain an understanding of the theory.  

Chapter 3.1 introduces the theory of asymmetric information and provides market examples 

to visualize the phenomena. The theory has been shaped through the contribution of three 

economists and this chapter summarizes their publications to provide a holistic view. Once 

the theoretical ground is set, chapter 3.2 focuses on asymmetric information between 

licensors and licensees in SEP licensing, particularly in pre-licensing. So, the chapter first 

explains the information asymmetry in the licensing market. Then, it demonstrates 

information available to licensors and licensees in both the pre-licensing phase and during 

licensing negotiations.  

 

3.1. Asymmetric Information Theory  

The asymmetric information theory has been used in economic research since the 1970s. 

The theory heavily relies on the contribution of three economists: George Akerlof, Michael 

Spence, and Joseph Stiglitz. Overall, these economists have changed the way economists 

understand how markets function by providing analytical methods and real-life examples. 

The theory is applicable in many social and economic fields such as modern financial 

markets. Asymmetric information is a common feature of market interaction. It occurs when 

one party in a market has more knowledge than the other. It typically exists in deals (i.e., 
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selling a good or service) where a seller knows more about the quality of a good compared 

to the prospective buyer (Löfgren et al., 2002) 

Historically, asymmetric information was first introduced in a 1970 paper by Akerlof entitled 

“The Market for 'Lemons': Quality Uncertainty and the Market Mechanism". In this paper, 

Akerlof showed how asymmetric information can lead to adverse selection in markets. Then, 

in 1973, Spence released “Job Market Signaling” where he used the job market to explain 

decisions made under uncertainty. Later, in 1976, Stiglitz and Rothschild published the 

“Equilibrium in Competitive Insurance Markets: An Essay on the Economics of Imperfect 

Information” to analyse the effect of imperfect information in the insurance market. (Löfgren 

et al., 2002) 

To begin with, Akerlof (1970) assumed that buyers use statistics to determine the quality of 

goods and services in many markets. It provides some incentive to sellers in marketing their 

low-quality products. For example, buyers can only know the average of the market while 

sellers have more or better information on the specific product. Then, Akerlof (1970) 

explained the asymmetric information theory through the automobile market example. In 

this example, it is supposed that there are only four kinds of cars (new cars and old cars, 

which both can be good or bad) and the term “lemons” is used to refer to bad cars.  

The buyers in this market do not know whether the car they are interested to buy will be a 

good or a lemon. However, there is a probability q that it is a good car and a probability of 

1-q that it will be a lemon. From the perspective of the seller, after having the car for some 

time, he gets more information about the condition of the car. Thus, he can recalculate the 

probability of the event more accurately. As a result, this will lead to an information 

asymmetry between the seller and potential buyer (Akerlof, 1970). In addition, Akerlof 

(1970) believed that good and bad cars must be sold at the same price under asymmetric 

information. Because it is assumed that most cars in the market are lemons, the sellers with 

good quality cars will never receive the true value of their cars. 

Similarly, in 1973, Spence demonstrated how agents in a market use signalling to eliminate 

the adverse selection effects. Signalling is the actions of economic agents taken to convince 

the other party on product value or quality and in his paper, Spence used education as a 

signal in the labour market (Löfgren et al., 2002). According to Spence (1973), an employer 

cannot know the productive capability of a new employee before hiring the person thus he 
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associated the hiring process with an investment decision under uncertainty and purchasing 

a lottery where an employer determines the wages he will pay. 

Also, the employer cannot directly observe new employees. Instead, he observes collected 

personal data such as education, previous work, race, sex, criminal and service records to 

assess the probability of winning the lottery. In the paper, Spence introduced the terms 

signals and indices. Signals are observable characteristics and can be manipulated while 

indices cannot be changed based on observation. For example, education is a signal, but sex 

and race are indices. In the hiring process, the employer sets conditional probability for the 

productive capacity of the new employee. Furthermore, he adjusts his evaluation of winning 

the lottery after hiring the employee and gathering some information. (Spence, 1973) 

Lastly, in 1976, Rothschild and Stiglitz analysed how uninformed agents improve their 

outcomes in the insurance market with asymmetric information (Löfgren et al., 2002). In 

this market, customers have more information than companies as they know their health 

risks better than the companies. Thus, insurance companies have difficulties determining 

which contracts to offer and to whom. Insurance contracts are the products traded between 

the company and customers. Under the imperfect information, companies provide any 

contract that is demanded and expected to be profitable. (Rothschild and Stiglitz, 1976) 

Like in other market examples, the insurance companies cannot observe the risk of contract-

holders. For the companies, people with low injury risks are high-quality customers. An 

insurance contract contains a premium and compensation to be used in income loss. Under 

perfect information, high and low-quality customers receive full compensation when an 

accident happens. Rothschild and Stiglitz introduced an equilibrium (pooling and separating) 

that can be used under asymmetric information. The pooling equilibrium offers the same 

contract to everyone while in the separating pool, customers can buy different contracts. 

However, pooling would cause unfair profit since it allows companies not to offer contracts 

better for low-risk customers but worse for high-risk customers. As a result, Rothschild and 

Stiglitz used the separating equilibrium in their model where two insurance contracts are 

sold in the market based on the risk to customers. (Löfgren et al., 2002)  
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3.2.  Licensing Under Asymmetric Information 

In the licensing market where licensors and licensees interact under a licensing agreement, 

there is concurrently asymmetric information between licensors and licensees. In detail, 

licensors hold private information about their technology and do not reveal it to licensees 

until the negotiations. Thus, licensees are the less informed parties in the licensing market. 

Whether licensors hold high-value technologies or not, they try to convince potential 

licensees that their standard-essential patents protect the inventions related to standardized 

technologies. Nevertheless, through licensing negotiations, licensees obtain more SEP 

information while licensors resolve the information asymmetry in the market (Gallini and 

Wright, 1990; European Commission, 2016).  

To begin with, licensing negotiations consist of two parts: technical and commercial parts. 

First, in technical negotiations, licensors inform licensees about the patents and patent 

portfolio the company itself holds while trying to convince them that the license is needed. 

Then, in commercial negotiations, the pricing of the license is negotiated where the licensor 

typically gives information needed to convince the licensee that the pricing is right (Love 

and Helmers, 2022). Non-disclosure agreements (NDAs) are typically business as usual in 

commercial negotiations between companies. In other words, there is probably a lack of 

publicly available information for any kind of confidential business negotiations (e.g., 

contract terms between suppliers and OEMs in component sales contracts). Hence, licensing 

negotiations are often conducted on a confidential basis to keep the licensing terms between 

the parties (Love and Helmers, 2022). In this way, licensors prevent public disclosure of the 

contract terms (European Commission, 2016) and lead to a lack of publicly available 

information on licensing.  

Companies with licenses and patent pools provide publicly available information to market 

their licensing programs and attract more licensees in the pre-licensing phase. However, 

companies and patent pools disclose licensing program information at different levels. Hong 

et al. (2021) explained that the difference occurs because licensors with high-value 

technologies are more transparent in disclosing information to receive fair royalties. But, in 

general, licensors tend to prevent the disclosure of patent information from potential 

licensees prior to licensing negotiations (Sen and Bhattacharya, 2016). Figure 7 shows the 

information asymmetry between licensors and licensees in the pre-licensing phase and 
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during the licensing negotiations. In the pre-licensing phase, licensors conduct market 

research to list potential licensees to be approached while licensees check publicly available 

information on licensing programs. Then, in the licensing negotiations, licensors understand 

the willingness of licensees to obtain a license and licensees gain more insight into the 

standardized technologies.  

 

Figure 7 The information asymmetry between licensors and licensees 

 

SEP licensing negotiations are either done between a licensor and licensee bilaterally or 

between a patent pool administration and a licensee (METI, 2022). In patent pools, 

administrations design licensing terms in a way to balance the interests of both licensors and 

licensees (JPO, 2018). Today, there is a lack of market consensus on how to offer FRAND 

licenses and this uncertainty dominates the licensing negotiations (Gupta et al., 2019). 

Hence, in 2015, the CJEU designed a framework to help parties to conduct good-faith SEP 

licensing negotiations (SEPs Expert Group, 2021). The framework involves negotiation 

stages without providing information on specific negotiation details (JPO, 2018).   

Licensing negotiations begin when a licensor sends a licensing offer to a potential licensee. 

In this stage, the licensor provides documents to the licensees such as a patent number list, 

claim charts, and an indication of the products that the licensee holds complying with the 

corresponding standard and the license agreement is based on FRAND commitments. 
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Licensors use claim charts to show the correlation between products and claimed patents. 

Moreover, when a claim chart is used in negotiations, the licensors often request for 

confidentiality (non-disclosure) agreement due to the disclosed confidential information 

(i.e., market forecasts and sales information). (METI, 2022; JPO, 2018) In this way, licensors 

prevent the disclosure of licensing information to the public while causing asymmetric 

information in the market. Figure 8 illustrates the SEP licensing process.  

 

Figure 8 The SEP licensing process (derived from METI, 2022) 

 

Ideally, after receiving an offer from the licensor, the licensee responds in good faith and 

checks the provided documents on SEPs and claim charts. If the licensee decides that she 

needs a license for the SEPs, then she expresses her willingness to obtain a license under 

FRAND terms. In addition, it is crucial to respond to a licensor in a reasonable time to 

conduct licensing negotiations in a good faith as per Huawei v ZTE 2015. But the response 

time depends on the number of patents, technology complexity, business transactions, and 

so on. Next, once the licensee expressed her willingness for a SEP license, the licensee 

provides a specific offer for a license on FRAND terms. The offer should include 

information on the royalty rate and its calculation method and explain why the offer is on 

FRAND terms. Regarding this, the licensor often provides a list of comparable licenses from 

the third parties and patent pool or presents some court decisions to convince the licensee 

that the license terms are FRAND. (METI, 2022; Gupta et al., 2019; JPO, 2018) 

According to Gupta et al. (2019), the licensee responds to the specific license offer 

differently. But basically, the licensee either accepts or rejects the offer. In case, she is unsure 
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about the licensing decision, then she can further enquire on license terms. Also, when the 

licensee disagrees with FRAND terms in the offer, she can provide a counteroffer where she 

similarly explains her version of the royalty calculation as well as why the counteroffer is 

on FRAND terms. The reasonable period for this process should be several months or less. 

(METI, 2022; JPO, 2018) Overall, licensing negotiations consist of an offer and a 

counteroffer between licensors and licensees. However, in the last stage of the negotiation, 

the licensor either accepts or rejects the counteroffer. If the licensor rejects the counteroffer 

and an agreement is not reached, then it might lead to an arbitration or a dispute in court 

(JPO, 2018). 

Sen and Bhattacharya (2016) argued that the information asymmetry in licensing market 

might occur due to the market demand, technologies that licensees hold, and the quality of 

the proposed technology that will be licensed. It is also because licensors adopt various 

strategies to disclose licensing information (Hong et al., 2021) However, successful SEP 

licenses can be achieved only if both licensors and licensees have access to the patent 

information (SEPs Expert Group, 2021). Thus, it is important to provide transparency on 

SEP essentiality and validity (JPO, 2018). As stated previously, IPR policies in SDOs guide 

both licensors and licensees to conduct negotiations under FRAND licensing. In this regard, 

through licensing negotiations, licensors should ensure that the offer is on FRAND terms, 

and licensees should show their willingness to seek a FRAND license. Finally, both parties 

should negotiate in good faith to conclude a license. (SEPs Expert Group, 2021) 
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4. Empirical Analysis 

This chapter presents case companies with active licensing programs and patent pools to 

analyse what information licensors provide publicly. It also includes semi-structured 

interviews with experts to demonstrate expert views on SEP licensing under asymmetric 

information. The chapter begins with Chapter 4.1 which explains both the selection of the 

case companies and patent pools and how the data were collected. It also addresses previous 

empirical studies found in the literature and provides a list of semi-structured interview 

questions. Then, chapter 4.2 analyses the collected data to locate and gather licensing 

program information. In this way, together with the interview results, it will be possible to 

respond to the research questions.  

 

4.1. Data Collection  

The process of collecting publicly available SEP licensing information began with reviewing 

companies that declared the most 4G and 5G patents. Because the current literature includes 

many recent publications on the declaration of 4G and 5G SEPs. Also, it is assumed that 

companies' contributing to connectivity standards would possibly hold SEP portfolios. After 

reviewing the studies on patent declaration (e.g., Blind and Pohlmann, 2020;(USPTO, 

2022)), it has been found that the most ETSI-declared 5G patent families belong to 

Qualcomm, Huawei, Nokia, Ericsson, Samsung, LG, and ZTE (See Figure 9). Hence, based 

on the assumptions, those companies were selected as the case companies, besides 

InterDigital and Philips. Because SEP licenses are also offered in patent pools, based on their 

relevance Avanci, MPEG LA, Sisvel, and Via Licensing are chosen as case patent pools.  

Overall, the case companies and patent pools represent the SEP licensing activities globally.  
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Figure 9 Companies with ETSI-declared 5G patent families (USPTO, 2022) 

 

Before the data collection, what information will be searched in the official channels was 

determined and limited to patent families and/or portfolios, SEP licensing programs, revenue 

generated from patents and licensing in companies, sample licensing agreements, and royalty 

rates. During the data collection, company websites, annual reports, press releases, and white 

papers were reviewed to locate licensing information. To find information related to earlier 

generations of the connectivity standards (i.e., 3G and 4G), the archived versions of the case 

company websites were also checked. For case patent pools, the official channels were 

limited to company websites and press releases. However, the data were collected similarly. 

Lastly, the current literature (e.g., Stasik, 2010; Armstrong, et al., 2014; Galetovic et al., 

2018; Alfred, 2019; Stasik and Cohen, 2020; Nikolic and Galli, 2021; Love and Helmers, 

2022) was systematically reviewed not to miss any information previously referenced by 

researchers. 

Then, semi-structured interviews were conducted to understand the SEP licensing market 

under asymmetric information from the expert point of view. This interview method was 

particularly chosen since it offers more flexibility for additional questions or discussion. 

Possibly obtaining more information related to the research questions was another reason to 

adopt this method. Due to the time restrictions and the busy schedule of the company 
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representatives, only two interviews were made. However, the background of the experts 

interviewed was relevant to the research topic. Before the interviews, a predefined list of 

questions was provided to interviewees and all interviews were conducted online (via 

Microsoft Teams). For ethical reasons, it was assured to the interviewers that the interview 

will be confidential and anonymous. Hence, to maintain confidentiality and anonymity, the 

interviewed experts will be referred to A and B for the rest of the thesis. 

The semi-structured interview questions are listed below: 

• What information do companies/patent pool administrators/licensing platforms 

provide on their websites/publicly about their licensing programs? 

• How do companies/patent pool administrators/licensing platforms provide 

transparency in SEP licensing? 

• What data can be shared on SEP licensing as publicly available information? 

• How do companies/patent pool administrators/licensing platforms market their 

licensing programs? 

• In your opinion, what can licensors do to reduce information asymmetry? 

• In your opinion, why do companies/ patent pool administrators/ licensing platforms 

disclose information on different levels? 

 

4.2. Data Analysis  

The analysis was conducted in three phases. First, information collected from the company 

channels was examined in detail to understand what public information they provide and 

how they market their licenses. Second, the same process was applied in the patent pools. 

As a result of those analyses, it has been found that under asymmetric information, both the 

case companies and patent pools disclose information on different levels. In detail, some 

case companies are willing to share more license information while it is almost impossible 

to locate any information in other case companies. Third, interview results were analysed to 

interpret experts’ points of view regarding the publicly available licensing information and 

marketing of the licensing programs.  
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Table 6 provides information on the case companies. From the table, it is possible to see that 

the case companies represent the global patent licensing market. Galetovic et al. (2018) noted 

that companies obtaining substantial revenues from patent licensing tend to report those 

figures in their financial report. However, it was not possible to directly locate the 

information on licensing revenue in most of the case companies. Also, companies tend to 

not disclose the exact number of patent families or portfolios it holds but rather they share 

the aggregated number. For example, InterDigital revealed the exact number of patent 

families related to each connectivity standard whereas Nokia announced the approximate 

number of patent families for all connectivity standards. Nevertheless, all case companies 

claim to grant their licensing programs under FRAND terms and conditions.  

Table 6 Case company information 

Note: Information was collected from the official channels of the companies in April 2022 and Galetovic et al., 2018 

Among the case companies, InterDigital, Qualcomm, and Philips are the ones that provide 

the most transparency in their licensing programs. In detail, these companies announce 

licensing royalty rates on their websites and publish their licensee and patent lists online. 

Philips, InterDigital, and Huawei reveal their collaboration with patent pools. Some 

companies (i.e., Nokia and Ericsson) market their licensing programs in similar ways both 

on their websites and annual reports. However, LG, Samsung, and ZTE do not provide 

publicly available licensing information on their channels. Collected data from company 

channels are listed in Appendix 2. 
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MPEG LA, Sisvel, and Via Licensing offer licensing programs for audio, video, and wireless 

communication standards but Avanci licenses 2G, 3G, and 4G SEPs to the automotive 

manufacturers. Table 7 illustrates the publicly available information provided on the 

websites of the case patent pools. However, the table demonstrates all licensing programs 

whereas Appendix 3 only includes the SEP licensing programs offered in the case patent 

pools. The number of SEP licensing programs provided in the case patent pools are 3 at 

Avanci, 11 at MPEG LA, and 8 at both Sisvel and Via Licensing.  

Table 7 Information available on patent pools 

Note: Information was collected from the websites of the licensing platforms in April 2022 

All case patent pools inform the public about the royalty rates. MPEG LA and Via Licensing 

share the list of licensors per program. However, in Avanci, the licensing platform 

announces the name of licensors and licensees altogether, not for each program. Similarly, 

Sisvel and Via Licensing provide the list of licensors and licensees depending on the 

program. For example, Sisvel lists both licensors and licensees in MPEG audio licensing 

program, but no information is provided regarding licensors and licensees in the wireless 

licensing program. Also, in Via Licensing, the patent pool shares the licensor list in the 

MPEG-H 3D Audio licensing program while providing no list for licensees. As a result, 

disclosed information varies in the patent pool and there is not full transparency in some 

programs.  
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Compared to the case patent pools, MPEG LA is the patent pool with the most transparency. 

Patent lists, essentiality overview, licensors, licensees, and license agreements information 

are publicly available on the website of the MPEG LA. Both Sisvel and Via Licensing 

provide detailed information on the royalty rates but there is a lack of transparency in the list 

of licensors and licensees. Overall, royalties are determined per-unit basis at MPEG LA and 

Via Licensing, per-unit, or per-product basis at Sisvel, and per-vehicle basis at Avanci. In 

addition, all patent pools use press releases to announce new licensing agreements and 

market their programs. In contrast to other patent pools, Avanci does not provide the list for 

pooled SEP families.  

 

4.2.1. Companies with SEP licenses 

Nokia  

Nokia holds SEPs for cellular communications, wireless LAN (WLAN) and multi-media 

technologies. Today, the company offers SEP licenses for mobile devices, consumer 

electronics, automotive, and the Internet of Things. Nokia markets its licensing programs by 

publishing new license agreements as press releases. (Nokia, 2022a) For example, in 2021, 

Nokia announced licensing agreements with Daimler, Samsung, and Lenovo (Nokia, 2021). 

The company also introduces novel areas where the IoT SEP license would bring value to 

both implementers and consumers such as smart meters, payment terminals, and asset 

tracking (Nokia, 2022a). Nokia explained its IP licensing in the 2021 annual report without 

revealing the details of the negotiation process. However, in most agreements, Nokia is 

responsible for developing the standardized technology and making the latest version 

available for licensees during the contract term (Nokia, 2021a). 

Nokia provides patent portfolio information publicly on its Innovations Gallery from 1990 

to 2020 (Nokia, 2022b). Nokia has disclosed licensing information for 4G and 5G SEPs. In 

a 2018 press release, Nokia announced that it will charge a maximum of €3 for each 5G 

mobile phone (Nokia, 2018). In the past, Nokia also disclosed royalty rates for 4G and 4G 

Multimode in a statement made in 2009. Based on this statement, Nokia charges 1.5% of the 

end-product if it is 4G only and not higher than 2.0% for 4G Multimode (Nokia, 2009).  
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Huawei  

Huawei received the most patent grants in 2021 both in the China National Intellectual 

Property Administration (CNIPA) and the EPO. Also, in the same year, it was No. 5 at the 

USPTO. (Huawei, 2021a) Huawei published two white papers (in 2019 and 2020) to market 

its licensing activities. In addition, the 2019 paper stated that the company holds more than 

10% of 4G SEPs and 20% of 5G SEPs globally while having more than 100 patent license 

agreements with the major global ICT companies including Nokia, Ericsson, Qualcomm, 

Apple, and Samsung. (Huawei, 2019)  

In 2020, Huawei has become a licensor and a licensee of the HEVC Advance patent pool.  

The company announced that it will license its HEVC/H.265 essential patents under the 

licensing platform (Huawei, 2020a). In March 2021, Huawei published a press release where 

it disclosed the royalty rate for multi-mode 5G smartphones and introduced a website 

specifically designed to provide more transparency on its patents. To begin with, Huawei 

launched the Patent Wall to illustrate all patent portfolios it holds. Today, the company 

possesses 898 patents under some standardized technologies such as LTE, 5G, Wi-Fi, and 

HEVC (Huawei, 2020b). Next, Huawei announced that it will obtain a revenue of US$ 2.5 

for every multi-mode 5G smartphone.  (Huawei, 2021b) However, the rest of the licensing 

information listed in Appendix 2 was found in the literature (e.g., Stasik, 2010; Love and 

Helmers, 2022).  

InterDigital 

InterDigital shares a list of its wireless licensees (i.e., ZTE, Samsung, Ericsson, Huawei, and 

LG) as well as licensees through platforms (i.e., Porsche, BMW, and Rolls Royce) with the 

public (InterDigital, 2022a). InterDigital discloses the number of declared patent families 

related to cellular standards with full transparency. In February 2022, InterDigital announced 

on its official website that it has 231 patent families in 3G, 460 in 4G, and 598 in 5G (See 

Table 6). Also, on the same page, the company claimed that they own 7% - 10% 4G SEPs 

and around 10% of 3G SEPs globally (InterDigital, 2022c).  

InterDigital determines license rates based on the patent portfolio value (InterDigital, 2022b) 

and it provides information on license rates publicly. In detail, InterDigital offers SEP 

licenses for 3G, 4G, 5G, HEVC, and IEEE 802.11 Wi-Fi. Then, the company charges 

licensees 40% of the handset for 3G, 50% of the handset for 4G, and 60% of the handset for 
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5G.  In contrast, for HEVC and 802.11, InterDigital set a fixed per-unit rate of US $0.10 and 

US $0.05, respectively. Furthermore, cellular rates are not cumulative for example, on a 

$500 smartphone consisting of 3G and 4G standards, as well as 802.11 and HEVC video 

technologies, the rate per handset before any additional discounts would be total to $1.15 

(See Appendix 2). Although InterDigital shares royalty rates with a more transparent 

approach, it states that “the shared rates are illustrative and discounts may apply through 

negotiations based on the duration of the agreement, product volumes, payment timing and 

structure, and special market conditions” (InterDigital, 2022d). 

Ericsson 

Ericsson markets its licensing programs in a similar way as Nokia. Currently, the company 

offers licensing programs for smartphones, consumer electronics, automotive, and cellular 

Internet of Things. However, the information provided on the licensing programs differs 

significantly. For instance, Ericsson does not reveal any information on smartphone licenses 

while introducing the standardized technologies (i.e., HEVC and VVC) covered in the 

consumer licensing program in detail. The company also provides examples of where the 

cellular IoT program can be applied. Regarding this, implementers of payment terminals, 

electric vehicle chargers, and home security systems can obtain the IoT license program from 

Ericsson. (Ericsson, 2022)  

Ericsson has cross-licenses with Huawei (Ericsson, 2016), LG Electronics (Ericsson, 2018), 

Oppo (Ericsson, 2019), and Samsung (Ericsson, 2021). Similarly, there is a lack of disclosed 

information about the SEP royalty rates. In 2009, Ericsson published a press release where 

it stated that royalty rates for a 4G handset will be around 1.5% (Ericsson, 2009). Next, in 

2017, Ericsson released a public statement where it set royalty for a 5G Multimode handset 

within a range of $ 2.50 and $ 5.00 (Ericsson, 2017).  

Qualcomm 

Qualcomm holds SEPs in 3G, 4G, and 5G and has made more than 300 licensing agreements 

(over 150 5G licensing agreements) (Qualcomm, 2022a). The company determines the 

royalty rates based on the value of its patented technologies (Qualcomm, 2022b). Next, it 

shares a licensee list (Qualcomm, 2022c) and the Chinese Cellular Essential Patent list 

(Qualcomm, 2022d) disclosed to ETSI where it updates the lists regularly. For instance, 

Huawei, LG, Samsung, and ZTE are the licensees of Qualcomm (Qualcomm, 2022c). 
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Finally, Qualcomm uses press releases to actively market its licensing programs and 

provides publicly available information for the 5G handset and connected vehicle licensing 

programs. 

In a 2008 patent licensing statement, Qualcomm announced it will obtain approximately 

3.25% of the selling price of devices with LTE (Qualcomm, 2008). However, the 4G 

Multimode royalty rate information, as 5% of the handset sales, was gathered from the paper 

of  Stasik and Cohen (2020). The paper referenced the court decision on the FTC v. 

Qualcomm 2019 as the information source. Then, in 2021, Qualcomm published two 

documents to market its 5G licensing programs. Qualcomm gets 2.275% of the net selling 

price for the 5G handsets and 3.25% for the 5G Multimode handsets (Qualcomm, 2021a). 

Moreover, the company has determined the royalty for the 5G connected vehicle licensing 

program as $5 per vehicle or connected vehicle unit (Qualcomm, 2021b).  

Philips 

Philips holds only two licensing programs on its website. Other than that, it licenses its 

patents via patent pools and shares the use of programs with transparency. For example, 

Philips licenses for AVC/H.264, MPEG-4 Visual, and VC-1 from MPEG LA and MPEG-2 

Audio and MPEG-4 Audio from Via Licensing (Philips, 2022a). In terms of the licensing 

negotiations, Philips announces that potential licensees reach out to the company and 

communicate with a licensing specialist.  The company conducts technical negotiations to 

show the patent portfolio and convince licensees that the licence is relevant. Then, 

commercial negotiations go on until they conclude a license agreement (Philips, 2022b). 

Overall, the company offers two licenses for its wireless power technology and 

telecommunication technology patents. In both programs, Philips transparently provides the 

royalty rates, patent lists, and an agreement template. First, in the wireless power technology, 

Philips determined royalty rates separately for consumer electronics receivers and free-

standing transmitters. Next, implementers can obtain licenses either only for the Qi SEP or 

Philips Wireless Power Portfolio with the Qi SEP. In this regard, for the Qi SEP, Philips 

charges $ 0.12 for consumer electronics receivers and $ 0.15 for free-standing transmitters. 

Similarly, for the Philips Wireless Power Portfolio, the company requests $ 0.25 and $ 0.35, 

respectively. (Philips, 2022b) Second, in the telecommunication technology patents, Philips 

allows implementers to use its 3G, 3.5-4G, 4G, and 4.5G technologies through a license. It 
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sets the royalty rates based on non-compliance and compliance products. Compliance refers 

to the product listed in the agreement. Regarding this, Philips sets the royalty rate of $ 1.00 

for non-compliance and $ 0.75 for compliance products (Philips, 2022c).  

 

4.2.2. Patents Pools with SEP licenses  

Avanci 

Avanci is a licensing platform established in 2016 to license patented wireless technologies 

for the Internet of Things. Hence, the platform brings wireless SEP holders together to 

provide a single patent license. Overall, Avanci offers 2G, 3G, and 4G SEP licenses for car 

manufacturers and automotive OEMs. It adopts fixed royalty rates where a licensee pays $ 

3.00 for 2G, $ 9.00 for 3G, and $ 15.00 for 4G SEP licenses per vehicle. Furthermore, today, 

there are 48 licensors (i.e., Ericsson, InterDigital, LG, Nokia, Philips, Qualcomm, and ZTE) 

and 21 licensees (i.e., Volkswagen, Audi, Porsche, and Volvo) participating in Avanci. 

(Avanci, 2022)  

In 2020, the DoJ approved the launch of the Avanci 5G licensing platform for the IoT. To 

announce this news, the DoJ released a business review letter (Avanci, 2020) where it 

disclosed Avanci’s patent family information. So, as of 2020, Avanci holds almost 50% of 

declared 3G SEP and 46% of 4G SEP families globally (Delrahim, 2020). More importantly, 

the DoJ estimated that if all 4G SEP licensors at Avanci would attend to the 5G platform, 

the declared essential patents would be approximately equal to 43%. However, Avanci has 

not disclosed detailed information on the 5G licensing platform yet.  

MPEG LA 

MPEG LA is a patent pool built in 1996 to support the adoption of the MPEG-2 standard 

and today, it offers 18 licensing programs to more than 7,200 licensees. The patent pool 

provides 10 SEP licensing programs as listed in Table 8. While analysing the announced 

royalty rates, some similarities were noted. Royalties are offered per-unit basis and all 

royalties are set under $ 1.00. In 6 licensing programs, the patent pool does not charge 

licensees for the first 50,000 (i.e., EVS and MPEG-4 Visual) or 100,000 units (i.e., 

AVC/H.264, EVS, HEVC, and VC-1).  
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In some programs, royalties change according to the product it is implemented. For instance, 

in the Qi Wireless Power license, royalty differs between receivers and transmitters. MPEG 

LA obtains $ 0.20 for Qi receivers while it requests from $ 0.25 to $ 0.70 depending on the 

number of transmitters. However, the same royalties ($ 0.25 per unit) apply for both decoders 

and encoders in the MPEG-4 Visual license program. In addition, the patent pool updates 

the publicly available information regularly. For example, the license briefing for ATSC 3.0, 

Qi Wireless Power, and VVC programs was updated in 2022. 

Table 8 MPEG LA SEP licensing programs 

 

Sisvel  

Sisvel is a patent pool established in 1982. The patent pool offers licensing programs in 

wireless communications, digital video and display technologies, audio and video 

coding/decoding, and broadband.  To this date, Sisvel has made more than 1500 license 

agreements with companies such as LG Electronics, Nokia, and Samsung (Sisvel, 2022). On 

its website, the patent pool explains how it determines the royalty rates. In some programs, 

Sisvel requests licensees to pay an additional entrance fee. For example, the entrance fee is 

€ 5,000 in the MCP, Wireless, and Wi-Fi/ W-LAN programs. In addition, the entrance fee 

varies in the digital video and display technology licensing programs (i.e., € 1,000 in the 

DVB-SIS, € 3,000 in both the DVB-S2 and DVB-S2X, and € 10,000 in the DVB-T2).  

Sisvel utilizes two types of royalty rates (compliant rate and standard rate) in the wireless 

communication licensing programs. The standard rate is the royalty set in the licensing 
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agreement and the compliant rates are applied when licensees show full compliance with 

their obligations under the license agreement. Hence, standard rates are more expensive than 

compliant rates. For example, in the Wi-Fi/ W-LAN joint licensing program, the compliant 

rate is € 0.25 while the standard rate is € 0.30. Similarly, in the Wilus Portfolio license, 

Sisvel announces the compliant rate and standard rate as € 0.13 and € 0.17, respectively. The 

licensing programs offered in Sisvel are listed in Table 9. 

Table 9 Sisvel SEP Licensing Programs 

 

Via Licensing 

Via Licensing is a patent pool founded in 2002 that holds licensing programs in the audio, 

wireless, and other industries. Overall, the patent pool provides information on the standard 

as well as royalty rates. It offers SEP licensing programs in two categories: audio and 

wireless programs (See Table 10) First, in the MPEG-H 3D Audio license, compliant 

licensees receive discounts if they commit to purchasing in some volumes (i.e., for the first 

500,000 units standard licensees pay $ 0.70 while compliant licensees pay $ 0.60). Next, in 

both the MPEG-4 SLS and MPEG Surround programs, royalties are determined based on 

whether the product is for consumers or professionals. Lastly, licensees are only listed in 

AAC while licensor information can be found in each program except the MPEG-4 SLS. 
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Table 10 Via Licensing SEP Licensing programs 

 

4G SEP is offered in three programs under the wireless licensing program. Regarding this, 

licensees with smartphones and tablets obtain the “Mobile Devices and General Products” 

license while the car manufacturers purchase the “Connected Motor Vehicles”. The royalty 

structure varies including the units and prices. Licensees can also get the LTE program to 

access LTE-Advanced and LTE-Advanced Pro standards. In this program, Via Licensing 

does not charge licensees for the first 100,000 units. But after that, licensees pay $ 1.00 for 

after 100,000 units to 1 million units, $ 1.50 for after 1 million to 2,5 million units, and $ 

2.10 for more than 2,5 million units. However, on 27 April 2022, the patent pool announced 

that the wireless patent pool will no longer be available.  

 

4.2.3. Interview Results 

This chapter is dedicated to analysing the interview results. As stated, semi-structured 

interviews with experts were conducted to gain more insights in responding to the research 

questions. With this interview method, it was possible to ask some additional questions. As 

already mentioned, to maintain confidentiality, experts will be referred to A and B. However, 

one expert has years of experience in one of the case companies while another expert is 

currently working in one of the case companies selected in this thesis.  

To recall, the licensing negotiations have two parts: technical and commercial. Both 

negotiations are conducted bilaterally and under non-disclosure agreements. Once the 
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confidentiality agreement is signed, licensors share technical and price information with 

more transparency. In technical negotiations, licensors explain the patent portfolio and how 

it maps to the standard to show why the license is needed. Then, in commercial negotiations, 

licensors make the offer and try to convince licensees that the pricing is fair and reasonable. 

However, information disclosed during negotiations never becomes public, unless not 

disclosed through court decisions.  

Expert B explained that companies disclose information not to market their licensing 

programs but to inform the company investors on the basics of their licensing businesses and 

distinguish themselves from NPEs that are patent trolls. It is because the investors want to 

predict the business. As a result, companies use their corporate communication channels 

(i.e., websites, press releases, and social media) to communicate with investors and provide 

information help investors to foresee the licensing businesses. However, from the expert A 

point of view, companies disclose information on their website to market their licensing 

programs and initiate negotiations. Overall, disclosed information on the company websites 

includes quarterly announcements, targeted products, the structure of licensing programs, 

and patent portfolios in the licensing programs. 

However, companies and patent pools disclose SEP licensing information on different levels. 

For experts, the disclosed information varies because there is no rule on information 

disclosure in the licensing market. So, licensors and patent pool administrators determine 

the level of information disclosure based on their personal and professional preferences. It 

results in some companies and patent pools being more transparent than others. Expert A 

also stated that when companies disclose information transparently, it helps licensees 

prepare for bilateral negotiations. On the other hand, some licensors in the market do not 

have any website or disclose very little information. Experts had different opinions about it 

as listed below: 

Expert A: Licensors disclose less information when there are fewer potential licensees. 

Expert B: Licensors provide limited licensing information to prevent the risk of litigation. 

Some company examples were provided from the licensing market. For expert A, the 

company in the market with the most established and strong revenue-generating licensing 

programs discloses information transparently. However, another company uses SEP 

licensing defensively. It means that the company uses its patent portfolio not to market or 
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actively sell licensing programs but instead to reduce its costs. Due to not marketing 

licensing programs, expert A categorized the company as an inactive licensor. In addition, 

expert A noted that today, most product companies in the market utilize their patents 

defensively and it explains why they do not disclose much licensing information.  

For expert B, licensors disclose information to show how they position themselves in the 

market and brand themselves as a licensor. In discussing whether disclosing more 

information on the website will attract more licensees, expert B believed that it will not help 

but if it would then they would discuss what information they should provide more. Next, 

expert A explained the different levels of information disclosure in patent pools. For expert 

B, it depends on which product is being marketed. For example, Avanci operates in the 

automotive industry where the market has limited potential licensees while MPEG LA offers 

programs to thousands of potential licensees. In this regard, disclosing information will bring 

more benefits to MPEG LA rather than Avanci.  

Expert B: “Whatever we would say publicly or disclose, the information would need to have 

some immediate benefit.”  

Companies and licensing platforms provide transparency through their website, press 

releases, and quarterly announcements. Further, expert B raised awareness towards an 

ongoing discussion about the essentiality of patent portfolios. Next, expert B argued that the 

discussion aims to reduce the information claimed by implementers that are not transparent. 

Then, the expert demonstrated a market example where one company recently made a non-

disclosure agreement with a semi-conductor company allowing it to disclose information on 

royalty rates with its customers before the customers go into licensing negotiations. Lastly, 

expert A explained why patent pools disclose more licensing information: patent pools are 

sales-oriented and established to market other companies' licensing programs, so disclosing 

more information is their strategy to attract more licensees.  

Expert A states that “there are hardly any examples that a licensee would have ever asked 

for a license”. Therefore, licensors are the party that try to market and sell their licensing 

programs to licensees. Regarding this, expert B noted that each licensor has a market 

research team to analyse and understand the market, list the potential licensees, and 

determine the FRAND rate for each program. After that, licensors approach potential 

licensees and propose a licensing negotiation. More importantly, expert B argued that 
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implementers perceive licenses as additional costs. Because companies implement the 

standard without knowing if they have infringed the patents. So, when licensors request to 

initiate licensing negotiations, implementers already have the standard integrated into their 

products. Hence, from the implementer's point of view, they receive no benefits through 

licensing agreements but are instead forced to pay royalty fees (i.e., they have already 

benefitted from implementing the standardized technologies developed by multiple licensors 

as consumers are willing to pay for products that implement the standard).  

Expert A provided insight into publicly available SEP licensing data. First, the ETSI patent 

declaration database is used as a reference in licensing negotiations. But for expert A, the 

database has limited value in the negotiations simply because licensors adopt different 

practices in declaring patents. Next, SDOs keep the record of companies that have made 

technical contributions and whether those contributions have been accepted in 

standardization. In this regard, expert A argued that this information might indicate the 

company holds patents or patent portfolios. Then, companies with active licensing programs 

(i.e., Ericsson, Nokia, and Qualcomm) announce their licensing revenue every quarter, 

helping licensees to understand the success of licensing programs. Similarly, patent pools 

share patent lists and expert B stated that a list of the patents that a company owns can also 

be found in patent offices. Finally, expert A stated that some confidential licensing 

information becomes public through court cases.  

Expert A defined the information asymmetry in the market as “a lack of appropriate 

information on both sides of the bilateral discussion”. For expert B, although disclosing more 

licensing information to the public would reduce asymmetric information, licensing 

information is sensitive business information for licensors. Hence, licensors are only willing 

to share their licensing information with licensees after the confidentiality agreement. Then, 

expert A added that being transparent about the patent portfolio has limited usage unless the 

licensee understands the rest of the market.  

For instance, in a market with fifty SEP holders, which not all offer active licensing 

programs, the licensee can only obtain the price information of the negotiated license. 

However, the price of forty-nine others in the market remains unknown. Therefore, in some 

cases, licensees get help from professional advisors to forecast the licensing market. 

Furthermore, expert A argued that licensors do not have the licensing information of their 

competitors, but for expert B, this information is not important. According to expert B, each 
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patent portfolio is unique, and companies set the licensing price based on the value of their 

patent portfolio in the device. Thus, licensors do not try to compete with other licensors or 

access competitor information because there is no competitor offering the same program in 

the market.  

To illustrate the commercial licensing negotiations under the information asymmetry, expert 

A provided an example where a licensor wants to set the royalty rate of 10 €, hence, starting 

the negotiations with 20 €. But because the licensee has no access to the pricing information 

of competitors, she does not want to pay 10 € and instead offers to pay 2.5 €. Then, the 

information asymmetry between those parties’ results in an almost tenfold difference and 

when parties do not conduct good-faith negotiations, it often leads to litigations. To prevent 

litigations, some experts suggest licensing through patent pools as a solution because they 

reduce the risk of litigations by offering licensing packages. For instance, today, Avanci 

holds 80-90% of the relevant patents through its licensors and to obtain a license, licensees 

only negotiate with the administrator of Avanci. Expert A also commented that if Avanci 

asks 15 $ for per car, it would not be a sensible argument to question whether it should be 

10 or 20 $. 

In the licensing negotiations, expert B noted that some licensees want to learn whether their 

competitors have taken the license at the same rate. However, due to the confidentiality 

agreements, licensors cannot reveal this information instead, they provide an anonymous list 

to potential licensees showing the license rates obtained by licensees. Due to this, expert B 

argued that licensors can accommodate the implementer’s licensing information request to 

some extent. Through the negotiations, licensees try to determine whether the licensor holds 

a strong patent portfolio. In some cases, licensors know their weak patents in the patent 

portfolio and do not inform licensees whereas in other cases, licensors also do not know this 

information. Expert A concluded the discussion on SEP licensing with “Licensing a patent 

is like selling a used car. So, there will be always the problem of whether a seller is 

transparent about the quality of the car or not.”. 
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5. Discussion 

Asymmetric information occurs in markets when one party holds more information than the 

other party. Often, a seller has more information compared to a buyer. It also applies to the 

patent licensing market where licensors know about their patent-protected inventions while 

this information is not visible to licensees. Traditionally, licensors and licensees keep 

licensing negotiations, just as any other business negotiations between companies, on a 

confidential basis. It explains the information asymmetry or a lack of publicly available SEP 

licensing information in the market. Hence, today, there is no analysis of how licensors 

market their licensing programs under asymmetric information. To close the research gap, 

this thesis explores how licensors market their SEP licensing programs and what they do to 

reduce asymmetric information. To do so, this chapter interprets the results of the empirical 

analysis to respond to the research questions.  

Based on the data, licensing information disclosed in the official channels of companies 

includes the structure of the licensing programs, targeted products, novel areas to implement 

licenses, patent portfolios in the programs, royalty rates, and financial announcements. In 

comparison, besides that information, patent pools also provide patent lists, information on 

patent essentiality (analyses), lists of licensors and licensees, and a draft of license 

agreements on their websites. More importantly, the data suggest that both the case 

companies and patent pools disclose licensing information on different levels. It is also 

consistent with the literature (i.e., Hong et al., 2021).  

Licensors, both companies with active licensing programs and patent pool administrators, 

use their official channels (i.e., websites, press releases, financial releases, annual reports, 

and white papers) to market their licensing programs. Overall, they disclose information to 

strategically market their licenses. Thus, each disclosed information aims to enhance the 

business of the companies and patent pools. Regarding this, licensors publish press and 

financial releases to announce new license agreements as well as licensing revenues to 

convince the potential licensees about the success of their programs. It is not visible to a 

third-party observer/researcher how many license agreements are left confidential and not 

published.  
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In the pre-licensing phase, licensees check the publicly available licensing information to 

prepare for the licensing negotiations. However, as the empirical analysis shows, there is a 

lack of SEP licensing information in the market. Consistent with the literature, (i.e., Podszun, 

2019) it is because licensors are not willing to disclose information before negotiations. They 

rather provide technical and commercial licensing information during negotiations. So, 

licensors reduce the information asymmetry through negotiations. But, because of the 

confidentiality agreement, information remains between parties and never becomes public, 

unless revealed through court decisions. Consequently, licensors do not take action to reduce 

asymmetric information in pre-licensing. 

Today, there are no rules on information disclosure in the market. Hence, companies and 

patent pools determine the level of disclosed information based on their preferences. 

Through the empirical analysis, it has been found that InterDigital, Qualcomm, and Philips 

seem to disclose relatively more licensing information publicly compared to other companies 

in the sample. The information found in their official channel includes royalty rates, patent 

lists, and licensee lists. Also, InterDigital and Huawei announce their collaboration with 

patent pools. However, no licensing information was obtained in the official channels of LG, 

Samsung, and ZTE. According to expert interviews, one reason not to disclose licensing 

information is that the company is utilizing its patent portfolio defensively and does not have 

an active licensing program. 

Patent pools are sales-oriented licensing platforms that generate revenue through marketing 

the “one-stop-shop” of other companies’ licensing programs. So, they disclose more 

information to attract more licensees. According to expert interviews, the level of licensing 

information in the patent pool programs varies depending on the product they market. The 

data suggest that MPEG LA is the patent pool that provides the most transparency. Besides 

the royalty rates, the patent pool shares information on patent lists, patent essentiality, lists 

of licensors and licensees, and a draft of the licensing agreement. On the other hand, Avanci 

is the patent pool that provides the least information among the case patent pools. MPEG 

LA operates in the video and audio market with thousands of potential licensees whereas 

Avanci offers its licensing programs to automotive manufacturers where there are only a few 

of them. Ultimately, MPEG LA provides more licensing information to attract more 

potential licensees.  
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As stated, the empirical analysis demonstrates that licensors use their official channels in 

marketing their licenses. It is consistent with expert interviews. However, one expert claimed 

that companies provide licensing information not to market their programs but rather to 

inform investors about their businesses. Therefore, licensors disclose information that will 

help investors to understand the current licensing business and forecast future businesses. 

Overall, those licensors publish limited licensing information to prevent the risk of litigation.  

Also, data shows that the announced patent portfolios and royalty rates of the same licensed 

technologies vary in the case companies. Thus, consistent with the literature (i.e., Love and 

Helmers, 2022), it can be interpreted that despite the FRAND licensing terms and 

commitments, companies set royalties under the influence of several factors such as 

opportunistic behaviours, differences in bargaining power, and asymmetric information in 

the market. Further, according to one expert, the reason for this variance is that each patent 

portfolio so licensing programs are unique, and licensors set the licensing price based on the 

value of their patent portfolio in the targeted device.  

Based on the analysed data, it has been noted that there is a lack of publicly available 

information in the SEP licensing market. It is consistent with the previous empirical analyses 

found in the literature (e.g., Armstrong et al., 2014; Love and Helmers, 2022). Also, there is 

relatively more publicly available information disclosure on some standardized technologies 

such as 4G and 5G. Due to the lack of SEP licensing information in the case company 

channels, some royalty information is gathered from the previous empirical analysis found 

in the literature (i.e., Stasik, 2010) or archived company websites such as Nokia and Ericsson 

(i.e., 4G and 4G Multimode). So, the reliability and validity of those royalty rates are open 

to discussion. It is also significant to note that typically announced rates are the cap royalty 

rates that change during the negotiations. InterDigital (2022d) transparently states on its 

website that “the shared rates are illustrative and discounts may apply through negotiations 

based on the duration of the agreement, product volumes, payment timing and structure, and 

special market conditions”. But, because most of the negotiations are conducted under 

confidentiality agreements, that information is not publicly available.  

Because of the asymmetric information in the patent licensing market, “a lack of…” was 

spotted through the systematic literature review. To begin with, there is a lack of publicly 

available SEP licensing information. It is particularly because even though SDOs request 

licensors to disclose their essential or potentially essential patents, they do not verify the 
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essentiality of declared patents in databases. Further, there is no mechanism to ensure the 

accuracy of the declared SEPs and whether the databases are kept up to date. Ultimately, 

SDOs provide a different level of transparency and the number of declared SEPs remains 

varied and constantly changes as standards are developed further, new patents are declared, 

and some expire. More importantly, over-declaration and not declaring SEPs also hamper 

finding the number of true SEPs. Next, there is a lack of market consensus on what FRAND 

constitutes. Even the European Commission (2017) stated that “there is no one-size-fits-all 

solution to what FRAND is”. Lastly, there is no consensus in both US and European courts 

on how to determine FRAND terms, conditions, and rates. As a result, the current lack of 

transparency on true SEPs and FRAND definition leads to increase asymmetric information 

in the patent licensing market.  

Finally, it can be concluded, in line with the empirical analysis, that under all those 

uncertainties, licensors and patent administrators disclose different levels of licensing 

information on their official channels and market their licensing programs differently. 

Considering the information asymmetry, experts commented that even though licensors 

provide full transparency during the licensing negotiations, the information that competitors 

hold will remain unknown. Overall, licensees can never understand the rest of the market 

and assess if they choose the most suitable program for their products and if so the program 

with the best price. Expert A referred to the study of Akerlof (1970) “Licensing a patent is 

like selling a used car. So, there will be always the problem of whether a seller is transparent 

about the quality of the car or not”. Perhaps, it is the most appropriate sentence to summarize 

the asymmetric information in the patent licensing market.   
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6. Conclusion 

This thesis explored the SEP licensing market under asymmetric information to understand 

the extent of information disclosed by licensors, how they market their licensing programs, 

and what actions they take to reduce the information asymmetry. To this date, a few 

empirical analyses were conducted in the patent licensing market because of the lack of 

publicly available SEP licensing information. Hence, until this thesis, there was no analysis 

of how licensors market their licensing programs under asymmetric information. 

Due to the complex nature of the thesis topic “Asymmetric Information in Standard-

Essential Patent Licensing”, an in-depth analysis of both asymmetric information and SEP 

licensing was developed in the literature review, theoretical framework, and empirical 

analysis. First, the literature informs that there is a lack of licensing information in the market 

and the level of disclosed information varies between companies with active licensing 

programs and patent pools. Next, the theoretical framework builds a basis for how licensing 

is done under the information asymmetry, particularly in pre-licensing and during the 

licensing negotiations. Finally, together with the semi-structured interviews, case companies 

and patent pools were studied in the empirical analysis to interpret SEP licensing in the 

global market and respond to the research questions.  

It can be confidently said that this thesis achieved its objective where it demonstrated and 

analysed the licensing information that case companies and patent pools have disclosed. It 

also explained that asymmetric information between licensors and licensees is reduced to 

some extent during the licensing negotiations. However, due to the confidential agreements 

signed in the negotiations, the information shared with licensees remains unknown to the 

public as well as researchers. From the licensors’ point of view, disclosing licensing 

information more transparently will neither attract more licensees nor provide an 

understanding of the licensing market, unless all licensors share their licensing information 

fully publicly.  

Overall, licensors provide information on their official channels about their licensing 

programs, targeted products, patent portfolios, royalty rates, and financial announcements. 

Patent pools generate revenue only from their licensing programs. So, compared to 

companies, they tend to disclose information more transparently. Besides the information 
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provided on company channels, patent lists, patent essentiality, lists of licensors and 

licensees, and a draft of license agreements can also be found on patent pool websites. 

Licensors market their programs through their official channels; however, licensees rarely 

reach licensors to obtain a license. In most cases, licensors conduct market research to 

identify potential licensees and then approach them to initiate licensing negotiations. As 

stated above, licensors do not try to solve the general information asymmetry problem but 

rather they provide technical and commercial licensing information to licensees during the 

licensing negotiations, under confidential agreements. 

Even though there has been a limited study conducted in this topic, the thesis shows 

consistency with the empirical analyses found in the literature. As in any scientific study, 

this thesis also experienced some limitations that can be addressed. First, finding studies 

conducted in the same field provides a reliable basis for the research. However, because the 

empirical literature on patent licensing is immature, the studies found were very limited. 

Second, due to the lack of information provided on the official channels of companies, some 

information was gathered from the previous studies. Also, because of the same reason, it was 

not possible to locate up-to-date royalty rate information for some standards such as 3G and 

4G. Third, licensors perceive licensing information as sensitive business information, thus, 

one expert refused to attend the semi-structured interviews.  

With the widespread use of 5G, the patent licensing literature is already shaping the licensing 

possibilities of this novel standardized technology. There are recent studies conducted on the 

licensing of 5G for the Internet of Things in various industries. So, studying 5G licensing in 

one of those industries such as consumer electronics or automotive would be an interesting 

topic for the future.  

This thesis provides highly valuable information about the current state of the SEP licensing 

market that may lead to theoretical, managerial, and policy-making implications. First, it 

closes the research gap on how licensors market their licensing programs under asymmetric 

information in the literature. Next, it offers potential contributions to technology companies, 

standard developers, and licensors. Lastly, the interpretation of the empirical analysis 

supports the European Commission's statement in 2017 on the need to establish a SEP 

framework. Today, many companies announce their cap 5G royalty rates on their official 

channels. Hence, future work could validate the findings of this thesis with more empirical 

data and interviews.  
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Appendices 

Appendix 1. Overview of the European patent grant process (EPO 2021, 73.)  



1 

 

Appendix 2. SEP licensing information announced by the companies 

Licensor Licensor Type Standard Royalty Type Royalty Rate Royalty Details Source 

Ericsson Operating Company 4G Rate 1.5% “around 1.5 percent for handsets”  Press Release, Licensing Programs (2009)  

Ericsson Operating Company 5G Multimode Flat 
$2.50 - $5.00 

 

“royalty rate of $5 per 5G/NR multimode compliant 

handset”; “In exceptional circumstances . . . as low 

as . . . a floor of $2.5 per 5G/NR multimode 

compliant handset” 

Statement, Ericsson's FRAND Licensing 

term for 5G/NR in 3GPP Release 15 (3 

March 2017)  

Huawei Operating Company 4G Rate 1.5% “some flexibility, but not to exceed 1.5 per cent” on 

“end- user products” 

Stasik E. (2010) Royalty Rates and 

Licensing Strategies For Essential Patents on 

LTE(4G) Telecommunication Standards. 

Les Nouvelles, pp. 114-119. 

Huawei Operating Company 5G Multimode Flat $2.50 

 

“for every multi-mode 5G smartphone . . . a 

reasonable percentage royalty rate of the handset 

selling price, and a per unit royalty cap at US$2.5” 

Press Release, Huawei Releases White Paper 

on Innovation and Intellectual Property 2020 

(16 March 2021) 

https://web.archive.org/web/20091114210803/http:/www.ericsson.com/technology/licensing_programs/
https://www.ericsson.com/4ab3be/assets/local/patents/doc/frand-licensing-terms-for-5g-nr-in-3gpp-release-15.pdf
https://www.ericsson.com/4ab3be/assets/local/patents/doc/frand-licensing-terms-for-5g-nr-in-3gpp-release-15.pdf
https://www.ericsson.com/4ab3be/assets/local/patents/doc/frand-licensing-terms-for-5g-nr-in-3gpp-release-15.pdf
https://www.huawei.com/en/news/2021/3/huawei-releases-whitepaper-innovation-intellectual-property-2020
https://www.huawei.com/en/news/2021/3/huawei-releases-whitepaper-innovation-intellectual-property-2020
https://www.huawei.com/en/news/2021/3/huawei-releases-whitepaper-innovation-intellectual-property-2020
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InterDigital Non-practising entity 3G Multimode Rate 0.40% 
rate on handset price, with $40 price floor and $100 

price cap 

InterDigital, Rate disclosure (Accessed on 4 

April 2022) 

InterDigital Non-practising entity 4G Multimode Rate 0.50% 
rate on handset price, with $50 price floor and $200 

price cap 

InterDigital, Rate disclosure (Accessed on 4 

April 2022) 

InterDigital Non-practising entity 5G Multimode Rate 0.60% 
rate on handset price, with $60 price floor and $200 

price cap 

InterDigital, Rate disclosure (Accessed on 4 

April 2022) 

InterDigital Non-practising entity HEVC Flat $0.10 Fixed per-unit rate of US $0.10 
InterDigital, Rate disclosure (Accessed on 4 

April 2022) 

InterDigital Non-practising entity IEEE 802.11 Flat $0.05 Fixed per-unit rate of US $0.05 
InterDigital, Rate disclosure (Accessed on 4 

April 2022) 

Nokia Operating Company 4G Only                            

4G Multimode 

Rate 1.5%                         

2.0% 

“in a range of 1.5 percent from the sales price of an 

end-user device” and not “higher than 2.0 percent 

from the sales price of an end-user device for IPR 

that is essential to wireless communication 

standards” 

Statement, Nokia licensing policy on Long 

Term Evolution and Service Architecture 

Evolution essential patents (2009) 

https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://www.interdigital.com/rate-disclosure
https://web.archive.org/web/20100717095724/http:/www.nokia.com/press/ipr-information/statement/nokia-licensing-policy-on-long-term-evolution-and-service-architecture-evolution-essential-patents
https://web.archive.org/web/20100717095724/http:/www.nokia.com/press/ipr-information/statement/nokia-licensing-policy-on-long-term-evolution-and-service-architecture-evolution-essential-patents
https://web.archive.org/web/20100717095724/http:/www.nokia.com/press/ipr-information/statement/nokia-licensing-policy-on-long-term-evolution-and-service-architecture-evolution-essential-patents


3 

 
Nokia Operating Company 5G Flat €3.00 “capped at €3 per device” 

 

Press Release, Nokia licensing rate 

expectations for 5G/NR mobile phones (21 

August 2018) 

Philips Operating Company Qi Wireless 

Power 
Flat $ 0.12 – 0.35 

Qi Standards Essential Patents only: $ 0.12 

(Consumer Electronics Receivers) $ 0.15 (Free-

Standing Transmitters) Philips Wireless Power 

Portfolio:  $ 0.25 (Consumer Electronics Receivers) 

$ 0.35 (Free-Standing Transmitters) 

IP Licensing, Wireless Power (Accessed on 

31 March 2022) 

Philips Operating Company 3G, 3.5G- 4G, 

4G, 4.5G 

Flat 

 

Compliance 

Rate: USD 0.75      

Non-

Compliance 

Rate: USD 1.00 

Compliance Rates apply to all products which are 

property reported subject to the terms of the 

licensing agreement. Non-Compliance Rates apply 

only to those products which were not property 

reported. 

IP Licensing, Telecommunication (Accessed 

on 31 March 2022) 

Qualcomm Operating Company 4G Only Rate 3.25% 
“Approximately 3.25% of the wholesale selling 

price of each such device “ 

Statement, LTE/WiMax Patent Licensing 

Statement (December 2008) 

Qualcomm Operating Company 4G Multimode Rate 5% 

It was noted by the court in FTC v. Qualcomm that 

“Qualcomm charges a 5 per cent running royalty on 

handset sales for a license to Qualcomm’s CDMA 

patent portfolio, which includes CDMA SEPs and 

non-SEPs.” 

Stasik and Cohen (2020), Royalty Rates and 

Licensing Strategies for Essential Patents on 

5g Telecommunication Standards: What to 

Expect 

https://www.nokia.com/about-us/news/releases/2018/08/21/nokia-licensing-rate-expectations-for-5gnr-mobile-phones/
https://www.nokia.com/about-us/news/releases/2018/08/21/nokia-licensing-rate-expectations-for-5gnr-mobile-phones/
https://www.nokia.com/about-us/news/releases/2018/08/21/nokia-licensing-rate-expectations-for-5gnr-mobile-phones/
https://www.philips.com/a-w/about/innovation/ips/ip-licensing/programs/wireless-power.html
https://www.philips.com/a-w/about/innovation/ips/ip-licensing/programs/wireless-power.html
https://www.philips.com/a-w/about/innovation/ips/ip-licensing/programs/telecommunication.html
https://www.philips.com/a-w/about/innovation/ips/ip-licensing/programs/telecommunication.html
https://www.qualcomm.com/media/documents/files/lte-wimax-patent-licensing-statement.pdf
https://www.qualcomm.com/media/documents/files/lte-wimax-patent-licensing-statement.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3658472
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3658472
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3658472
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3658472
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Qualcomm Operating Company 5G Only Rate 2.275% 
2.275% of the net selling price of branded single-

mode 5G handsets. 

Qualcomm's 5G Handset Licensing Program 

(24 September 2021) 

Qualcomm Operating Company 5G Multimode Rate 3.25% 
3.25% of the net selling price of branded multi-

mode (3G/4G/5G) handsets. 

Qualcomm's 5G Handset Licensing Program 

(24 September 2021) 

Qualcomm Operating Company 5G Multimode Flat $5 

Qualcomm charges a fixed royalty of $5 per 5G-

capable connected vehicle unit (including 

telematics control units, on-board units and in-

vehicle infotainment units) for a license to these 

rights for automotive applications. 

Qualcomm's 5G Connected Vehicle 

Licensing Program (8 October 2021) 

https://www.qualcomm.com/media/documents/files/qualcomm-5g-handset-licensing-program.pdf
https://www.qualcomm.com/media/documents/files/qualcomm-5g-handset-licensing-program.pdf
https://www.qualcomm.com/media/documents/files/qualcomm-5g-handset-licensing-program.pdf
https://www.qualcomm.com/media/documents/files/qualcomm-5g-handset-licensing-program.pdf
https://www.qualcomm.com/media/documents/files/qualcomm-5g-connected-vehicle-licensing-program.pdf
https://www.qualcomm.com/media/documents/files/qualcomm-5g-connected-vehicle-licensing-program.pdf
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Appendix 3. SEP licensing information announced by the patent pools  

Licensor Licensor 

Type 

Licensing 

program 

Standard Royalty 

Type 

Royalty Royalty Details Source 

Avanci Pool  2G  Flat 

 

$3 

(per vehicle) 

 

 Avanci, Marketplace 

(Accessed on 5 April 2022) 

Avanci Pool  3G Multimode 

 

Flat 

 

$9 

(per vehicle) 

 

 Avanci, Marketplace 

(Accessed on 5 April 2022) 

Avanci Pool  4G Multimode 

 

Flat 

 

$15 

(per vehicle) 

Rate applies to “connected 

vehicles” and “will never increase 

. . . . regardless of: The number of 

2G, 3G and 4G essential patents 

added to the license How many 

new companies join the Avanci 

marketplace . . . The number of 

connections included in a 

vehicle”; 4G rate “includes 

2G/3G and eCall”  

Avanci, Marketplace 

(Accessed on 5 April 2022) 

MPEG LA 

 

Pool ATSC 3.0 Patent 

Portfolio 

 

ATSC 3.0 

 

Flat 

 

ATSC 3.0 TR1:                          

$0.25 - 2.75                                                     

ATSC 3.0 TR2:                               

$ 0.10 - 0.50 

 

For ATSC 3.0 TR1: $2.75 up to 

two receivers in a single product, 

$0.50 each for 3rd and 4th 

receivers, $0.25 each for over four 

For ATSC 3.0 TR2: $0.50 for one 

receiver, $0.10 for two and more 

(50% discount is also available) 

  

MPEG LA, ATSC 3.0 Patent 

Portfolio License Briefing 

(20 January 2022) 

MPEG LA 

 

Pool 
AVC/H.264 Patent 

Portfolio 

AVC/H.264 (MPEG-

4 Part 10) 
Flat $ 0.10 - 0.20 

No royalty for first 100,000 units, 

$0.20 per unit for after 100,000 

and $0.10 per unit above 5 million  

MPEG LA, AVC Patent 

Portfolio License Briefing (8 

October 2020) 

MPEG LA 

 

Pool 

Displayport Patent 

Portfolio 

DisplayPort (DP), 

Mini DisplayPort 

(mDP), Embedded 

DisplayPort (eDP), 

Flat $ 0.20 

Royalty is $0.20 for each 

DisplayPort Product (without 

regard to number of DP 

applications in a single product) 

MPEG LA, Displayport 

Patent Portfolio License 

Briefing (12 November 

2020) 

https://www.avanci.com/marketplace/#li-pricing
https://www.avanci.com/marketplace/#li-pricing
https://www.avanci.com/marketplace/#li-pricing
https://www.avanci.com/marketplace/#li-pricing
https://www.avanci.com/marketplace/#li-pricing
https://www.avanci.com/marketplace/#li-pricing
https://www.mpegla.com/wp-content/uploads/ATSC3.0-web.pdf
https://www.mpegla.com/wp-content/uploads/ATSC3.0-web.pdf
https://www.mpegla.com/wp-content/uploads/ATSC3.0-web.pdf
https://www.mpegla.com/wp-content/uploads/avcweb.pdf
https://www.mpegla.com/wp-content/uploads/avcweb.pdf
https://www.mpegla.com/wp-content/uploads/avcweb.pdf
https://www.mpegla.com/wp-content/uploads/DisplayPortweb.pdf
https://www.mpegla.com/wp-content/uploads/DisplayPortweb.pdf
https://www.mpegla.com/wp-content/uploads/DisplayPortweb.pdf
https://www.mpegla.com/wp-content/uploads/DisplayPortweb.pdf
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Internal DisplayPort 

(iDP), Mobility 

DisplayPort (MyDP), 

DockPort and Dual-

Mode DisplayPort 

 

 

 

 

 

MPEG LA 

 

 

 

 

Pool EVS Patent Portfolio EVS Flat $ 0.40 - 0.70 

No royalty for first 50,000 units, 

$0.70 for 50,001 to 10 million 

units, $0.60 for 10,000,001 to 20 

million, $0.50 for 20,000,001 to 

50 million, $0.45 for 50,000,001 

to 100 million, $0.40 for units in 

excess of 100 million annually  

MPEG LA, EVS Patent 

Portfolio License Briefing 

(29 September 2020) 

 

MPEG LA 

 

 

Pool HEVC Patent Portfolio HEVC/ H.265  Flat $0.20 

No royalty for first 100,000 units, 

$0.20 per unit for after first 

100,000 units each year 

MPEG LA, HEVC Patent 

Portfolio License Briefing 

(13 November 2020) 

 

 

MPEG LA 

 

 

 

Pool 
MPEG-2 Patent 

Portfolio 
MPEG-2 Flat $0.35 

From January 1, 2018 forward, 

royalty rates for MPEG-2 

Decoders, MPEG-2 Encoders and 

MPEG-2 Consumer Products are 

$0.35 per unit 

MPEG LA, MPEG-2 Patent 

Portfolio License Briefing (2 

October 2020) 

 

 

MPEG LA 

 

 

 

Pool 
MPEG-2 Systems 

Patent Portfolio 
MPEG-2 Flat $0.25 

Royalty is ¥20 per Mobile 

MPEG-2 Systems Signal 

Receiver and $0.25 per other 

MPEG-2 Systems Devices 

 

MPEG LA, MPEG-2 

Systems Patent Portfolio 

License Briefing (1 October 

2020) 

 

 

MPEG LA 

 

 

 

Pool 
MPEG-4 Visual Patent 

Portfolio 
MPEG-4 (Part 2) Flat $0.25 

Same royalties apply for both 

decoders and encoders:  

No royalty for first 50,000 units, 

$0.25 for per decoder/encoder 

after 50,000 units 

MPEG LA, MPEG-4 Visual 

Patent Portfolio License 

Briefing (6 October 2020) 

 

 

MPEG LA 

 

 

 

Pool Qi Wireless Power 

Patent Portfolio 
Qi Wireless Power Flat 

Qi Receivers: $ 0.20                    

Qi Transmitters: 

 $ 0.25 - 0.75 

$0.20 for per Qi Receivers. 

For Qi Transmitters: 

$0.25 for up to three transmitters,   

$0.50 for four to six transmitters, 

$0.75 for seven to nine 

transmitters 

MPEG LA, Qi Wireless 

Power Patent Portfolio 

License Briefing (15 January 

2022) 

https://www.mpegla.com/wp-content/uploads/EVSWeb.pdf
https://www.mpegla.com/wp-content/uploads/EVSWeb.pdf
https://www.mpegla.com/wp-content/uploads/EVSWeb.pdf
https://www.mpegla.com/wp-content/uploads/HEVCweb.pdf
https://www.mpegla.com/wp-content/uploads/HEVCweb.pdf
https://www.mpegla.com/wp-content/uploads/HEVCweb.pdf
https://www.mpegla.com/wp-content/uploads/m2web.pdf
https://www.mpegla.com/wp-content/uploads/m2web.pdf
https://www.mpegla.com/wp-content/uploads/m2web.pdf
https://www.mpegla.com/wp-content/uploads/m2sweb.pdf
https://www.mpegla.com/wp-content/uploads/m2sweb.pdf
https://www.mpegla.com/wp-content/uploads/m2sweb.pdf
https://www.mpegla.com/wp-content/uploads/m2sweb.pdf
https://www.mpegla.com/wp-content/uploads/m4vweb.pdf
https://www.mpegla.com/wp-content/uploads/m4vweb.pdf
https://www.mpegla.com/wp-content/uploads/m4vweb.pdf
https://www.mpegla.com/wp-content/uploads/Qi-Wireless-Power-Presentation.pdf
https://www.mpegla.com/wp-content/uploads/Qi-Wireless-Power-Presentation.pdf
https://www.mpegla.com/wp-content/uploads/Qi-Wireless-Power-Presentation.pdf
https://www.mpegla.com/wp-content/uploads/Qi-Wireless-Power-Presentation.pdf
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MPEG LA 

 

 

Pool  VC-1 Patent Portfolio 
VC-1 (SMPTE 

421M-2006) 
Flat $ 0.10 - 0.20 

No royalty for first 100,000 units, 

$0.20 for per unit after 100,000, 

$0.10 for above 5 million units  

MPEG LA, VC-1 Patent 

Portfolio License Briefing 

(15 October 2020) 

 

 

 

MPEG LA 

 

 

 

 

Pool 

 

 

 

Versatile Video Coding 

(VVC) Patent Portfolio 

 

 

 

VVC/ H.266 

 

 

 

 

Flat 

 

 

 

 

$ 0.05 - 0.20 

 

For VVC Product: no royalty 

for 0 – 100,000 units, $0.20 per 

unit after the first 100,000 units 

For VVC Free Software: 

no royalty for 0 – 100,000 units, 

$0.05 per unit after the first 

1,000,000 units 

MPEG LA, VVC Patent 

Porfolio License Briefing (27 

January 2022) 

 

Sisvel 

 

Pool 

 

Digital Video and 

Display Technology 

 

 

DVB-S2 

 

 

Flat 

 

€ 0.60 – 18.00 

€ 0.60 for both per unit consumer 

products and professional 

products with retail value less 

than € 800, € 18.00 for 

professional products with retail 

value more than € 800 

Sisvel, DVB-S2 License 

Terms (Accessed on 3 May 

2022) 

Sisvel Pool Digital Video and 

Display Technology 

 

DVB-S2X 

 

Flat € 0.50 - 15.00 € 0.50 per unit for consumer 

products and € 15.00 per unit for 

professional products  

Sisvel, DVB-S2X License 

Terms (Accessed on 3 May 

2022) 

Sisvel Pool Digital Video and 

Display Technology 

 

DVB-SIS Flat Transmitting: 

 € 20.00  

Receiving: € 200.000 

Royalty rates are determined 

based on the functionality 

 

Sisvel, DVB-SIS License 

Terms (Accessed on 3 May 

2022) 

 

 

 

 

Sisvel 

 

 

 

 

Pool 

 

 

 

 

Digital Video and 

Display Technology 

 

 

 

 

 

DVB-T2 

 

 

 

 

Flat 

 

 

 

Compliant rate:  

€ 0.60 – 20.00         

 Standard rate: 

 € 0.75 – 24.00 

Compliant rate is € 0.60 (€ 15.00) 

and standard rate is € 0.75 

(€ 18.00) for consumer 

(professional) product with one 

encoder or decoder function, 

compliant rate is € 0.80 (€ 20.00) 

and standard rate is € 1.00 

(€ 24.00) for consumer 

(professional) product with both 

encoder and decoder function 

 

Sisvel, DVB-T2 License 

Terms (Accessed on 3 May 

2022) 

 

 

Sisvel 

 

 

Pool 

Mobile 

Communication 

Program (MCP) 

3G and 4G Flat 

Combined  

Compliant rate:  

€ 0.88          

 Standard rate: 

For 3G, standard rate is  

€ 0.35 and compliant rate is € 

0.45 For 4G, standard rate is € 

0.66 and compliant rate is € 0.53  

Sisvel, MCP License Terms 

(Accessed on 15 February 

2022) 

https://www.mpegla.com/wp-content/uploads/VC1web.pdf
https://www.mpegla.com/wp-content/uploads/VC1web.pdf
https://www.mpegla.com/wp-content/uploads/VC1web.pdf
https://www.mpegla.com/wp-content/uploads/VVC-web.pdf
https://www.mpegla.com/wp-content/uploads/VVC-web.pdf
https://www.mpegla.com/wp-content/uploads/VVC-web.pdf
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-s2/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-s2/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-s2/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-s2x/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-s2x/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-s2x/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-sis/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-sis/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-sis/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-t2/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-t2/license-terms
https://www.sisvel.com/licensing-programs/digital-video-display-technology/dvb-t2/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/mcp/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/mcp/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/mcp/license-terms
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 € 1.11 

 

Sisvel 

 

Pool 
 Wi-Fi / W-LAN  IEEE 802.11 Flat 

Compliant rate: 

 € 0.25          

 Standard rate:  

€ 0.30                  

 Sisvel, Wi-Fi/W-LAN Joint 

License Terms (Accessed on 

16 February 2022) 

 

Sisvel 

 

Pool 
Wilus Portfolio Wi-Fi 6 Flat 

Compliant rate:  

€  0.13           

Standard rate:  

€ 0.17     

Sisvel, Wi-Fi 6 License 

Terms (Accessed on 31 

March 2022) 

 

 

 

 

Sisvel 

 

 

 

 

Pool Wireless 
GSM, WCDMA, 

LTE 
Flat 

Compliant rate: 

€ 0.05 - 0.11          

Standard rate: 

€ 0.06 - 0.14 

For first 500,000 units, standard 

rate €0.14 compliant rate €0.11, 

From 500,001 to 2,500,000 units, 

standard rate €0.10 compliant 

Rate €0.075, From 2,500,001 to 

5,000,000 units standard rate 

€0.075 compliant rate €0.06, 

5,000,001 and above standard rate 

€0.06 compliant rate €0.05 

Sisvel, Wireless License 

Terms (Accessed on 16 

February 2022) 

 

 

 

 

 

Via Licensing 

 

 

 

 

 

Pool 
Audio 

Advanced Audio 

Coding (AAC) 

 

 

 

 

 

 

Flat $ 0.10 - 0.98 

 

$0.98 for the first 500,000 units, 

$0.78 for after 500,000 to 1 

million units, $0.68 for after 1 

million to 2 million units, $0.45 

for after 2 million to 5 million 

units, $0.42 for after 5 million to 

10 million units, $0.22 for after 10 

million to 20 million units, $0.20 

for after 20 million to 50 million 

units, $0.15 for after 50 million to 

75 million units, $0.10 for after 75 

million and more units 

Via Licensing, AAC License 

Fees (Accessed on 22 

February 2022) 

 

 

 

Via Licensing 

 

 

 

Pool Audio 

 

MPEG-H 3D Audio 

 

 

 

 

Flat 
$ 0.25 - 0.70 

 

$0.70 for the first 500,000 units, 

$0.60 for after 500,000 to 1 

million units, $0.52 for after 1 

million to 2 million units, $0.46 

for after 2 million to 5 million 

units,  $0.40 for after 5 million to 

10 million units, $0.35 for after 10 

Via Licensing, MPEG-H 3D 

Audio License Fees 

(Accessed on 22 February 

2022) 

https://www.sisvel.com/licensing-programs/wireless-communications/wi-fi/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wi-fi/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wi-fi/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wifi6/wilus-portfolio/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wifi6/wilus-portfolio/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wifi6/wilus-portfolio/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wireless/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wireless/license-terms
https://www.sisvel.com/licensing-programs/wireless-communications/wireless/license-terms
https://www.via-corp.com/licensing/aac/license-fees/
https://www.via-corp.com/licensing/aac/license-fees/
https://www.via-corp.com/licensing/aac/license-fees/
https://www.via-corp.com/licensing/mpeg-h/mpeg-h-3d-audio-license-fees/
https://www.via-corp.com/licensing/mpeg-h/mpeg-h-3d-audio-license-fees/
https://www.via-corp.com/licensing/mpeg-h/mpeg-h-3d-audio-license-fees/
https://www.via-corp.com/licensing/mpeg-h/mpeg-h-3d-audio-license-fees/
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million to 20 million units, $0.30 

for after 20 million to 50 million 

units, $0.25 for after 50 million 

and more units 

 

 

 

 

 

 

Via Licensing 

 

 

 

 

 

Pool 
Audio 

 

MPEG-4 SLS 

 

 

 

 

 

 

Flat 

 

 

$ 0.015- 0.098 

 

 

 

$0.098 for the first 500,000 units, 

$0.076 for after 500,000 to 1 

million units, $0.062 for after 1 

million to 2 million units, $0.052 

for after 2 million to 5 million 

units, $0.042 for after 5 million to 

10 million units, $0.024 for after 

10 million to 20 million units, 

$0.020 for after 20 million to 50 

million units, $0.015 for after 50 

million and more units 

 

Via Licensing, MPEG-4 SLS 

License Fees (Accessed on 

22 February 2022) 

 

 

 

 

 

Via Licensing 

 

 

 

 

 

Pool 
Audio 

MPEG Surround 

 

Flat 

 

US$ 0.075 - 0.49 

 

$0.49 for the first 500,000 units, 

$0.38 for after 500,000 to 1 

million units, $0.31 for after 1 

million to 2 million units, $0.26 

for after 2 million to 5 million 

units, $0.21 for after 5 million to 

10 million units, $0.12 for after 10 

million to 20 million units, $0.10 

for after 20 million to 50 million 

units, $0.075 for after 50 million 

and more units 

 

 

Via Licensing, MPEG 

Surround License Fees 

(Accessed on 22 February 

2022) 

 

 

Via Licensing 

 

 

Pool 
Wireless 4G Flat 

 

$ 1.00 - 2.10 

 

No royalty for first 100,000 units, 

$1.00 for after 100,000 to 1 

million units, $1.50 for after 1 

million to 2.5 million units, $2.10 

for above 2.5 million units 

 

Via Licensing, LTE License 

Fees (Accessed on 22 

February 2022) 

 

 

 

 

 

 

 

 

 

 

 

 

No royalty for first 100,000 units, 

$1.50 for after 100,000 to 1 

Via Licensing, Mobile 

Devices and General 

https://www.via-corp.com/licensing/mpeg-4-sls/mpeg4-sls-license-fees/
https://www.via-corp.com/licensing/mpeg-4-sls/mpeg4-sls-license-fees/
https://www.via-corp.com/licensing/mpeg-4-sls/mpeg4-sls-license-fees/
https://www.via-corp.com/licensing/mpeg-surround/mpeg-surround-license-fees/
https://www.via-corp.com/licensing/mpeg-surround/mpeg-surround-license-fees/
https://www.via-corp.com/licensing/mpeg-surround/mpeg-surround-license-fees/
https://www.via-corp.com/licensing/mpeg-surround/mpeg-surround-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/long-term-evolution-lte/lte-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/long-term-evolution-lte/lte-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/long-term-evolution-lte/lte-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/mobile-devices-general-products/mg-mobile-patent-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/mobile-devices-general-products/mg-mobile-patent-license-fees/
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Via Licensing 

 

Pool 

 

Wireless 

 

4G Multimode 

 

Flat 

Mobile devices and 

general products: 

$ 1.50 - 3.00 

million units, $2.25 for after 1 

million to 2.5 million units, $3.00 

for above 2.5 million units 

 

Products License Fees 

(Accessed on 22 February 

2022) 

 

 

 

Via Licensing 

 

 

 

Pool 

Wireless 4G Multimode Flat 

Connected motor 

vehicles and 

components: 

$ 2.25 - 3.00  

$3.00 for the first 2.5 million 

units, $2.75 for after 2.5 million to 

10 million units, $2.25 for above 

10 million units (additionally 

$0.30 for per eCall Licensing)  

Via Licensing, Connected 

Motor Vehicles and 

Component License Fees 

(Accessed on 22 February 

2022) 

 

 

 

Via Licensing 

 

 

 

Pool 
Wireless W-CDMA Flat $ 0.22 – 1.00 

$ 1.00 for the first 2.5 million 

units, $0.75 for after 2.5 million to 

6.25 million, $ 0.55 for after 6.25 

million to 12.5 million, $ 0.41 for 

after 12.5 million to 25 million, $ 

0.30 for after 25 million to 50 

million, $ 0.22 for above 50 

million 

Via Licensing, W-CDMA 

License Fees (Accessed on 

22 February 2022) 

 

https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/mobile-devices-general-products/mg-mobile-patent-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/mobile-devices-general-products/mg-mobile-patent-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/mobile-devices-general-products/mg-mobile-patent-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/connected-motor-vehicles/mg-connected-motor-vehicles-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/connected-motor-vehicles/mg-connected-motor-vehicles-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/connected-motor-vehicles/mg-connected-motor-vehicles-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/connected-motor-vehicles/mg-connected-motor-vehicles-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/4g-multi-generational/connected-motor-vehicles/mg-connected-motor-vehicles-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/wcdma/w-cdma-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/wcdma/w-cdma-license-fees/
https://www.via-corp.com/licensing/wireless-programs-overview/wcdma/w-cdma-license-fees/
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