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Abstract 

This thesis studies how small Swedish firms used their patents between 1998 to 2016. 

We also examine the association between used and unused patents and their 

characteristics such as technological class, family size, inventors, claims, grant and 

authority. Research data are collected from both databases (PATLINK, Serrano, and 

PATSTAT) and survey. We found that 79% of patents are used in small Swedish 

companies and family size is associated with patent use. In small Swedish companies, 

the increase in patent family size will decrease the frequency of use. 

  

Keywords: Small firms, Patent use, Patent value, Technological class, Grant and 

Authority 
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1. Introduction 

Innovation and technological development are increasingly important for economic 

growth, and they have gradually increased in relevance for both regional and global 

markets. Innovation includes social innovation, business model innovation and 

technological innovation and it is considered as a key factor in maintaining a firm’s 

competitiveness (Oeij et al., 2019). One of the most common ways by which 

governments try to create incentives for innovation is intellectual property (IP) (Hussain 

& Terziovski, 2019). IP is an intangible asset of a firm or organisation, and includes 

patents, trademarks and copyrights. Many innovations can be protected by using 

intellectual property rights. These legal rights can give their owners the right of 

exclusive use within a specified territory and period to gain extra financial benefit 

(Shaikh & Singhal, 2019; Jordan, 2019). Over the last several decades, the market for 

intellectual property rights, particularly patents, has been growing steadily (OECD, 

2013). Thus, in this thesis we primarily focus on patents. 

  

A patent is a creative product linked with technological creations (“Special issue on 

new science and technology indicators”, 2002). The patent is defined as a kind of 

intellectual property that provides its creator with the law-based ability to prevent others 

from creating, utilizing, profiting from, and shipping a product during a certain amount 

of time (WIPO, 2013). Researchers have explained that patenting is a central aspect of 

firms’ innovation strategy because it can help them get returns from innovations and 

prevent interference from competitors (Leiponen & Byma, 2009).  

  

Recently, firms have increased their interests in patents. Between 2007 and 2017, the 

market for patents is growing and the number of patent applications have increased 

from 1,875,000 to 3,168,900 (WIPO, 2018). The growth of patenting has resulted in an 

increase of non-use patents intended to block competitors. However, as technology 

becomes increasingly crucial for firms’ development, managers are re-examining the 

use of patents (Walsh et al., 2016). Torrisi et al. (2016) found that the probability of a 

https://www.zotero.org/google-docs/?xRifJ6
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patent being used internally is higher than 50%, and the US’s share of patents is larger 

than that of the EU and Japan. In Small and Medium Enterprises (SMEs), this 

probability is about 70%, which is much higher than that in large companies (about 

50%). Walsh et al. (2016) found that half of traditional patented creations have never 

been used in large firms. Some of them are saved for future commercialisation or for 

obstructing competitors, while other unused patents are failed patents. Most of these 

studies have focused on how companies in different countries, such as the EU, the US, 

Japan, or of different sizes use patents, but few studies focus on how patents are used 

in one country or in a firm of a particular size. Therefore, we intend to fulfil the research 

gap and focus on Swedish firms. 

 

In the past one decade, Sweden has been titled as “the world's most innovative economy” 

(Thelocal.se, 2019). Between 2010 and 2016, Sweden is responsible for over a fourth 

of all European applications and the Swedish Patent and Registration Office (PRV) 

found that Swedish applications indicated 25% growth compared to Europe's 10% and 

the global 21% (Thelocal.se, 2020a). SMEs play a vital role in patent application and 

innovation in Sweden (Thelocal.se, 2020b). According to the European Commission 

(2018), over 99% of Sweden’s 1.2 million companies are small businesses that 

generated 56.8% value added. Small Swedish firms occupy an important position in 

patent applications, but there is a lack of literature to study how small firms use these 

patents and corresponding patent characteristics. Thus, we want to focus on the specific 

group which are small Swedish firms and explore how they use their patents. The 

research question is: 

How small Swedish companies use patents? If there are some relevant characteristics 

related to their patent use? 

  

To conduct this research, we used multinomial logit regression to study different use 

choices of patents and their corresponding characteristics. We collected data from 

PATLINK, Serrano, and PATSTAT, then conducted a survey to acquire patent use 
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choices. The survey was sent out to 300 firms and received 39 answers, with a 

corresponding response rate of 13.3%. The whole sample contained 173 observations. 

We classified the collected patent characteristics into three perspectives: technological 

class, patent value, as well as grant and authority. To examine the correlation between 

patent use and the three aspects respectively, we constructed four multinomial logit 

regression models. The regression began with a control variable, and then we added the 

three perspectives into the model separately. To check the robustness of the result, we 

did another three regular logit regressions and their results were similar to the 

multinomial logit results. 

  

This study found that small firms in Sweden were more willing to use their patents, 

especially internal use, which comprised 73% share of all the patents’ use choices. We 

also found that family size was negatively correlated with patent use, as a higher family 

size resulted in a lower probability of using patents. 

  

This paper’s outline will be presented as follows: Section 2 is the theoretical framework 

and Section 3 includes the method and data. Section 4 has the findings. Section 5 

includes the discussion. Section 6 is the conclusion. 
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2. Theoretical framework 

2.1 IP and Patents - Motivation and Reasons for Using Patents 

The nature of competition has changed due to the growth in knowledge innovation, and 

intellectual property has become increasingly crucial for firms’ competitiveness 

(Hussain & Terziovski, 2019). “The economic rationale for IP rights is that it is in 

everyone’s long-term interest for people and businesses that create knowledge to have 

well-defined, enforceable rights to exclude third parties from appropriating their ideas, 

or the expression of their ideas, without permission” (West, 2014). IP is an intangible 

asset, which includes patents, trademarks and design rights that human beings create 

and has value. Intellectual property rights are legal rights connected with their owners 

so they can exploit these rights in a specific territory and during a particular period to 

obtain extra profits (Shaikha & Singhal, 2019). 

  

Patents are the most commonly used statutory intellectual property right (Thomä & 

Bizer, 2013). They grant their owners the ability to prevent other people from 

manufacturing, utilising, and shipping a creation during a certain time period and in a 

particular location (WIPO, 2013). Patents enable firms to appropriate returns from 

innovation (Chirico et al., 2020). A study found that patents can benefit the technology 

market by accelerating trade and through enhancing a creation’s applications while also 

enabling information disclosure during negotiations (Rassenfosse et al., 2016). Other 

studies (Arora & Merges, 2004; Arora et al., 2001; Arrow, 1962) reported that patents 

can reduce transaction costs in the product's market and contribute to trade of 

technology or other intangible assets. A recent study (Park, 2020) suggested that in 

high-income and middle-income countries, patent rights can be considered as 

facilitating economic growth by attracting exports and high technology products. 

Nevertheless, some studies (Arundel & van de Paal, 1995; Goto & Nagata, 1996; Cohen 

et al., 1997, Taylor & Silbertson, 1973) also pointed out that patents are not very 
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effective in business, as they are not necessary for companies to generate returns from 

research and development (R&D). 

  

Firms apply for patents to enjoy their benefits. A patent is an exclusive right that grants 

companies to protect their creations for a certain amount of time and can profit by 

commercializing these creations (Maresch et al., 2016). Davis and Kjaer (2003) 

suggested that typical reasons for needing a patent include obstructing imitators, 

stopping other companies, making profits from licensing, defending one’s territory, as 

well as bringing in outside investment. Leiponen and Byma (2009) stated that patenting 

is a central aspect of firms’ innovation strategy because it can help them gain returns 

from innovations and obstruct competitors. The capacity of unique knowledge, patents, 

trademarks, copyrights or processes can enhance firms’ proprietary and sustainable 

competitive advantage (Duening et al., 2009). Minin and Farms (2013) pointed out that 

an IP-based strategy has a pivotal role in creating interfirm differentiation. 

  

Furthermore, researchers have found that patents are associated with firms’ 

performance, which encourages companies to apply for them. A patent is a value-

relevant signal, and when investors expect that its commercialization can enhance 

productivity, its stocks will increase in value (Christodoulou et al, 2018). Mann and 

Sager (2007) found that the positive effect of patents varies across each stage of the 

firm's development. For instance, revenue-generating start-ups can earn large sums of 

money in the market and patent protection can provide sustainability for them (Raffoul 

& Rrion, 2011). In addition, patents are also considered as beneficial for achieving 

financial progress, especially for small firms. Small firms apply for patents mostly to 

enhance their reputation (Holgersson, 2013), attract external capital (Hsu & Ziedonis, 

2008) and expand their business (Johnson & Mitra-Kahn, 2015). 
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2.2 Three Modes of Patent Use  

After patent application, firms can decide whether to use the patents or not. In practice, 

there are three basic modes for patent use. The first one is commercialisation, which 

means firms commercialise their patents by licensing them out or putting them into 

production. Torrisi et al. (2016) defined licensing out and patent sale as external use, 

and putting patents into production or services as internal use. The second mode is 

strategic non-use, which indicates that firms use patents to prevent competitors from 

producing imitations and block potential competitors. The third one is sleeping patents, 

which involve strategic non-use and companies that file these patents for reasons other 

than commercialisation and blocking rivals (Torrisi et al., 2016; Walsh et al., 2016). 

Table 1 below describes the three modes of patent use and their main purposes. 

 

Table 1 Three modes of patent use 

Mode Purpose 

Commercialization  

Put into production (Internal use) Enhance productivity  

License out (External use) Generate revenues 

 

Strategic non-use 

 

Blocking competitors 

Sleeping patents Other reasons  

 

It has been observed that the commercializing mode is common in patent use strategy. 

Commercializing patents can enhance firms’ reputation, especially that of 

SMEs (Holgersson, 2013), and also extend a firm’s life (Johnson & Mitra-Kahn, 2015). 

Torrisi et al. (2016) mentioned that over half of patents in the United States, Europe, 

and Japan are being commercialized in practice, and the effectiveness of 

commercializing patents varies across industries. Compared to the high-tech industry, 

patents are less profitable in food, textile, and printing industries. The reason could be 

that in these industries, even if companies put their patents into production, products 

are relatively less complex and can be easily replicated (Christodoulou et al., 2018). 
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Additionally, the effectiveness of legal systems in different countries also influences 

firms' ability to profit from commercializing patents. If a country has weak legal 

protections, companies face difficulties in protecting their patent rights and 

guaranteeing returns when the patents are infringed (Christodoulou et al., 2018). 

  

Licensing out, a method of commercialization, indicates that firms sell their rights to 

others to allow them to use these rights. This is one method of protecting innovation 

and generating revenues. Firms out-license their rights to other companies and the in-

license company pays them fees. The in-license company can then use these patents to 

generate new products. Licensing ideas to other companies happens when it is not 

economically feasible for the patentees, otherwise firms would be more willing to put 

patents into production (Rassenfosse, 2010). Mazzoleni and Nelson (1998) found that 

large firms have more advantages for using patents. Compared with small firms, they 

are more capable of developing well-trained managers, recruiting extensively 

experienced technological experts, and sustaining R&D facilities. These advantages 

enable large firms to easily develop external financial sources as well as technological 

skills while also profiting due to their business scale, while small firms cannot benefit 

from their market share or price advantages. As a result, leveraging patents enables 

large firms to increase their competitive edge (Mazzoleni & Nelson, 1998), while SMEs 

are more willing than other firms to license out their patents to generate additional 

revenue (Andries & Faems, 2013). 

  

A great deal of research focused on motives for non-using patents, and Arundel (2001) 

found that one reason could be that some firms regard privacy as having more value 

compared with patents. If firms use patents’ non-use strategy and maintain their secrecy, 

potential competition with existing products or access might be avoided (Hargreaves et 

al., 2016). Moreover, even though there is no competition with existing products, some 

companies are unwilling to commercialise their patents. If products are used to expose 

patents to the market, competitors might imitate and replicate them, which will infringe 
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on market share. Moreover, large firms frequently use non-use patents to prevent rivals 

from entering the market (Walsh et al., 2016). Friedman et al. (1991) explained this 

phenomenon and they summarised that inventors might not patent their creation when 

they believe that patent protection is too costly relative to its value. 

2.3 Patent Characteristics and Patent Use 

Literature regarding the economics and management of patents emphasises that there 

are several factors associated with patent use. Torrisi et al. (2016) found the firm size 

would affect patent use. Cohen et al. (2000) found that different types of patent use 

varies across industry and technology. Walsh et al. (2016) studied the 11 reasons of 

non-use patents, where they found that the patents’ technology-related and value-

related aspects were the main motivation. For example, the patent will not be used if it 

has a low technical level or is still under commercial possibility exploration. On the 

contrary, the used patents will inevitably be affected by the above reasons. Moreover, 

one method of using patent is patent transaction (Torrisi et al,2016), thus the validity 

of a patent also affects the patent use because the legally protected patent can be traded 

legally. 

  

Follow up the step of previous research, we assume that the characteristics of 

technology, value as well as the legal status of a patent will be correlated with patent 

use in Sweden. We divided these characteristics into three aspects, namely, 

technological class, patent value, grant and authority. Therefore, in this paper we 

focused on the three overall aspects of patents’ features by exploring six specific 

characteristics respectively: number of claims, number of family size, number of 

inventors, technological class, grant and authority. The first three items as classified as 

the patent value-related characteristics and the last two items tells the patent’s legal 

status and the region where the patent is legal while technological class tells the number 

of technology field of a patent. 
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2.3.1 Technological class 

Patent originality is the technology that a patent relies on Trajtenberg et al. (1990) 

proposed that patent originality operationalizes and emphasizes a wider range of 

knowledge diversification and its relevance to creating new products. They concluded 

that creations depend on several sources of information (patents used in multiple 

industries) and a larger amount of industries are designed to produce unique outcomes. 

Patents are regarded as the most useful method for innovating across industries (Furman 

& Hayes, 2004). In previous literature (Torrisi et al. 2016, Huang & Su, 2019), the 

research in terms of the patent’s industry was generally conducted through studying its 

applied technology. Patent’s technology classifications vary from different standards 

but they generally are consistent with the system of Intellectual Property Owners 

Association (IPO) or United States Patent and Trademark Office (USPTO) (Schmoch, 

2008) and there is no consensus on which classification should be used for research. 

Shankerman (1988) used patents’ international patent classification (IPC) to assess 

technology fields, while Greenhalgh & Rogers (2006) developed new technology fields 

in the study; Ghaparet et al. (2014) conducted the research with economics-related 

industries to classify patents. However, the most popular measure is to segregate the 

patents based on the technology field (Series and Science, 2019). 

  

In PATSTAT, based on the classification of European Patent Office (EPO) and Word 

Intellectual Property Organization (WIPO), patents can be classified into 5 technology 

sectors and 35 technology fields. Innovation related to a variety of technology 

backgrounds is possible by exploring how patents can be used in various disciplines 

(Huang & Su, 2019). Previous studies have used patent-related statistics to examine 

technology transformation in different countries. Patent data has been used in Germany 

for tracing an extended period of chemistry-related technological change (Lacasa et al., 

2003). Ranani and de Looze (2002) used patent application data to compare 

biotechnology industries in the United Kingdom, Germany, and France. 
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Arora et al. (2003) and Christodoulou et al, (2018) found that a positive premium of 

patent protection and economic growth is limited to specific industries. For example, 

in the chemical, biotechnology, and pharmaceutical industries, patents can stimulate 

R&D and create a high patent premium because those industries can use lead time 

advantage to produce innovative- related returns in a more effective manner. Possible 

patent disclosures require limits to prevent imitation, especially in high-tech industries 

with a higher rate of internal use. However, in some technological industries that lack 

development resources, patents cannot easily block imitators. In particular, the 

overlapping of rights in particular technology fields — semiconductors, gene sequences, 

research tools — makes the cost of transactions considerably higher (Crass et al., 2019). 

2.3.2 Patent Value 

Patent valuation is crucial for firms’ strategies and decision making. Patent owners are 

more willing to protect a patent’s rights if it has a higher value. However, this value 

cannot be directly observed, so this is based on the patent’s characteristics (Kabore & 

Park, 2019). Several indicators should be considered when determining patent value. 

Patent renewal data was applied in the value of patent rights estimation (Schankerman 

and Pakes,1986). Other important indicators that have been used include Hall et al. 

(1999) used patent citations and Putnam (1996) involved patent family size while and 

the number of claims in the patent application was introduced by Tong and Frame 

(1994). Family size and number of claims are external indicators that affect patent value. 

Meanwhile, the number of inventors is an internal indicator that can influence patent 

value (Kiehne & Krill, 2017). Kiehne and Krill (2017) found that there is a relationship 

between the number of inventors and patent value. Torrisi et al. (2016) stated that the 

number of inventors could be considered as a measure of R&D costs and is correlated 

with the expected value of the patent. It means patents with multiple inventors might 

costs more labor and capital resources than patents with only one inventor. Because the 

expected value of a patent is related to its R&D costs, patents with multiple inventors 
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are expected to be more valuable. Kiehne and Krill (2017) found the ideal size for 

inventor groups ranges between 2 and 8, which can result in higher patent values. 

  

According to Putnam (1996) and Harhoff et al. (2003), a suitable external indicator for 

patent right value is family size. Protecting creations in multiple countries requires 

patent holders to obtain patents from these places. A “family” of patents are several 

patents that protect one creation (Lanjouw & Schankerman, 2004). Thus, a family size 

is the number of places in which a creation is under patent protection (Kabore & Park, 

2019). However, the range of patent rights is different across countries. The definition 

of a single creation, legal and judicial systems, and technological histories are vastly 

different among different countries (Putnam, 1996). Therefore, the value for having a 

patent for a single creation is different for each country. Both the patent’s value and the 

cost to file it are related to its original market’s size. Bessen (2008) explained that 

compared to European patents, the estimated value of US patents is larger because its 

patent market is much larger than any European market. The cost of filing patents to 

form a patent family varies among countries and a larger market has higher costs 

(Kabore & Park, 2019). 

  

Patent claims are the most determinative part of a patent application. A patent 

document’s description tells how to use the creation, while the claims define the scope 

of legal protection (IP and Business: Quality Patents: Claiming what Counts, 2020). 

According to PRV, a patent claim relates to one of three categories: product, device, 

procedure or use. Moreover, one application can only contain one creation but can have 

several categories, as long as they belong to the same creation. If a patent has more 

claims, it has a higher likelihood of being infringed. A patent with more claims is more 

expensive to file and has a higher cost of prosecution for those who infringe on it, and 

it is more difficult for this type of patent to become invalid. In short, patents with more 

claims are more valuable (Moore, 2004; Bessen, 2008). 
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2.3.3 Grant and Authority 

A patent is granted if the patent office confirms that it fulfills three main conditions: 

novelty, inventive step and industrial applicability. According to Guellec and van 

Pottelsberghe de la Potterie (2004), novelty is that the creation cannot be developed 

before your application has been submitted; inventive step means that the creation must 

add to previously existing skills; and industrial applicability indicates that it is possible 

to produce the creation in any kind of industry. This process makes patent rights 

probabilistic and patent granting uncertain (Lemley & Shapiro, 2005). Gans et al. (2008) 

found that whether or not a patent is granted has some effect on gains from patent trade, 

especially in imperfect markets. For instance, patent allowance accelerates the process 

of commercialization, and if there is a delay in the patent being granted, opportunities 

for maximizing gains from patent sales or license are lost. Drivas et al. (2015) found 

that patents sold are less likely to succeed before the patentee confirms that these have 

been granted. 

  

Authority is another indicator that can affect patent use. It is usually the national, 

international or regional patent office responsible for processing patent applications, 

and patents can benefit the country where they are issued (Wipo.int, 2020). Authorities 

provide various kinds of protection for patents. If a patent is applied for and issued in 

Sweden, it can only be protected within Sweden. Huang and Yu (2012) found that 

domestic or foreign patenting can influence companies’ profits and overall operations 

and can also produce better global market performance. In addition, according to Arora 

and Gambardella (2010), Torrisi et al. (2016), and Walsh et al. (2016), the condition of 

patent use varies across countries. Torrisi et al. (2016) tested that the US comprises a 

larger share of patent licensing and sales than in the EU. 
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Table 2 Summary of the important literature related to patents and their characteristics 

Author Main findings 

Motivation and Reasons of using patents 

Davis and Kjaer (2003) Reasons for patent: preventing imitation, blocking 

competitors, earning license royalties, signaling territorial 

intent, attracting external capital 

 

Hsu and Ziedonis (2008) Small firms apply for patents for the purpose of attracting 

external capital 

 

Andries & Faems (2013) SMEs are more willing to license out their patents to generate 

additional revenues than larger firms 

 

Patent use 

Torrisi et al. (2016) There are three mode of patent use: commercialization, 

strategic non-use, sleeping patents 

 

Patent Characteristics 

Grant & Authority 

Shaikha and Singhalb (2019) Intellectual property right are legal rights correlated with the 

owners for exploiting the right in a specific territory and 

period and getting extra financial benefit 

 

Bessen (2008) The estimated value of the US patents is larger than EU 

patents because the US patent market is much larger than 

European markets. 

 

Patent value 

Moore (2004) Patents with more claims are more valuable 

 

 

Kiehne and Krill (2017) 

 

The more valuable the patents are, the higher the tendency of 

multiple inventors. The more the single inventors, the lower 

the patent value. 

 

Kabore and Park (2019) The cost of filing patents to comprise patent family differs in 

countries and the larger the market, the higher the cost 

 

Technological class 

Chirico et al. (2020);  

Park (2020) 

Patens can bring benefit to firms, while the effects vary across 

industries and countries 
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3. Data and Methodology 

3.1 Data   

3.1.1 Data Collection 

This part illustrated the process of data collection and how we collected research 

objectives. We used three databases (PATLINK, Serrano, and PATSTAT) to collect 

patent data and the Stata was used for the processing. The Serrano Database has the 

company-level financial history and the information is based on financial statement 

data from the Swedish Companies Registration Office from 1998 to 2016 

(Bolagsverket). PATSTAT contains bibliographic and legal event patent data from 

different industries and countries. In short, this database contains detailed patent 

information, for instance, patent description, patent authority, patent title, patent family, 

etc (EPO.org, 2020). Patlink consists all patents data belong to Swedish firms from 

1990 to 2018 and each patent has a unique identifier and a unique organization identifier 

(“SHoFDB - PAtLink dataset”, 2020). The patent data are extracted from PATSTAT 

and the unique identifier from PATSTAT (appln_nr_epodoc) allow matching data with 

further information regarding patents. Besides, the unique organization identifier 

(organization number of firms) are extracted from Serrano database and the number 

allow matching data with Serrano database to receive the financial information of firms. 

 

After extracting firms’ ID and their number of employees, as well as their patent 

characteristics from the three databases, we sorted the information and kept useful data 

for further analysis. Due to the time gap between patent application and approval and 

the general time lag of 2-3 years (Ernst, 2001), we decided to select patent data at the 

end of 2016 and avoid the applications from the last 2-3 years. It was used to more 

accurately reflect the relationship between the patent characteristics and their use, 

especially regarding the mismatch between patent application and patent use, Therefore, 

we used PATLINK to match with Serrano firstly, so we acquired all the Swedish firms’ 

information and the corresponding patent data. In this step, we found 8,635 firms who 
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had applied for patents during the period from 1998 to 2016. As the European 

Commission (2008) clarified that small Swedish firms are those with 10 to 50 

employees, we excluded firms that did not meet the definition from the 8,635 samples. 

At the meanwhile, we refined the data by deleting bankrupt firms, and liquid firms. 

Finally, 1843 firms were remaining for further research. Furthermore, we used 

PATSTAT to extract bibliographic data of patent characteristics, such as patent 

description, patent family size, number of inventors for the 1843 firms. The 1843 firms 

with their patent data constructed a dataset for our further research. 

3.1.2 Survey 

Because firms do not disclose their patent use publicly, we can only acquire the 

information through inquiry. Then we conducted a survey to collect patent use’s 

information. As we have limited time and energy, we decided to randomly selecte some 

firms from the 1843 companies to conduct a scientific research. First, we removed the 

outliers of the 1843 firms based on their patent number. We calculated each firm’s total 

patent number and found that among the 1843 firms, more than 90 percent of them have 

fewer than 30 patents, so we kept firms whose patent number is between 1-30. To 

enhance the representativeness of the sample, stratified sampling was applied in this 

step. Considering the distribution of employee number, we separated the firms into 

three groups. The number of employees in three groups is 10-19, 20-29, and 30-50, 

respectively. Then, according to the weighted number of each group, we randomly 

selected 150 samples from firms with 10-19 employees and 66 samples from the group 

with 20-39 employees, while 84 samples from the last group with the help of Stata. 

 

Table 3 below illustrates the data selection steps and how many firms exist in each step. 

We decreased the original 1873 sample to 300 firms with 1527 observations and they 

would be used for the next research. 

 

 



19 

 

Table 3 The data collection process 

Process  Observations Firm number 

 

Connect financial data & patent data 

11,182,033  

Firms which have patent data 21,135 8,635 

Small firms 32,481 1,843 

Firms with less than 30 Patents 9,639 1,674 

Randomly selection of 300 firms 1,527 300 

   

 

The survey aims to collect data from 300 small Swedish firms and obtain information 

about their patent use choices. Therefore, in the research, we distinguished the ways of 

using patents with number 1-5. The number 1-5 indicates being used, being sold, being 

licensed, planning to be used and not being used respectively (see Table 4). In the 

survey, we drafted the patent use form to collect the necessary data (the format can be 

seen in the Appendix A). We sent the survey to the 300 companies and requested them 

to fill out the form. On this form, we pre-listed all of the patents they applied for during 

1998-2016 and instructed them to use the numbers 1-5 to mark these patents’ use status. 

The survey started in March and closed at the end of April. Until the end, we obtained 

39 responses out of the 300 samples, with a response rate of 13.33%. After eliminating 

the non- response observations, there were 173 observations left. Overall, the 39 

companies had a total of 173 patents. Among these 173 patents, 128 patents have been 

used, 10 patents have been sold, 11 patents will be used and 24 patents will not be used.  

Even though the 39 firms with 173 patents were sufficient for a regression, the small 

sample size could not comprehensively reflect the patent use of Swedish small firms 

and might weaken the accuracy of regression results. 
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Table 4 Classification of patent use 

Number Classification Description 

1 Used/used in product/ process/service This patent is used by this company and 

might be used in products, processes or 

services. 

 

2 The patent has been sold The company sold the patent and earned 

income in return. 

 

3 The patent has been licensed The company licensed the patent to other 

companies. 

 

 

4 

 

Not used but planned to be used 

The patent has not been used yet but is 

expected to be used in the products, 

processes or services in the future. 

 

5 Not used and not intended to be used The patent is not currently used and is not 

expected to be used in the future. 

3.2 Variables 

3.2.1 Descriptive statistics 

Stata was used to calculate the maximum and minimum as well as the standard error 

and mean. For the characteristic variables, the number of inventor ranges from 1 to 12 

and the claims ranges from 0 to 32 while family size ranges from 1 to 12, etc. These 

variables were directly extracted from PATSTAT, and the maximum and minimum can 

be easily calculated by Stata. Technological class is calculated based on the overlapping 

of technical field, by summing the technology fields up. For instance, if a patent has 

three patent fields, then the tech class of this patent should be three. Additionally, 

PATSTAT’s classification included 35 technical fields, and our sample included 28 of 

them. PATSTAT recorded each patent’s technical field and the corresponding weight. 

We wanted to eliminate the biases of uneven distribution of patent technology fields. 

Therefore, each technical field’s total sampling weight was obtained by summarizing 

each patent’s weight. The statistics results showed that among the 173 patents, the three 

technical fields that account for the smallest proportions were: Other Consumer Goods 
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(0.001), Semiconductors (0.0014), and Pharmaceuticals (0.0019), while the three 

technical fields with the largest proportions were: Control Civil (0.0922), Engineering 

(0.0938) and Other Special Machines (0.0966). Items above comprised the dependent 

and independent variables and the descriptive statistics gave a roughly overview of our 

data sample. Table 5 describes the variables we used in the next research and their 

source. Table 6 illustrates descriptive statistics. 

Table 5 Description of variables 

Variable Description Source 

Used/used into product A variable generated from the following question: 

Have you put the patent into production/service 
Survey 

   
Patent sale A variable generated from the following question: 

Have you sold the patent 
Survey 

   
License A variable generated from the following question: 

Have you licensed out the patent 
Survey 

   
Intended to be use A variable generated from the following question: 

Have you planned to use the patent which was not used 

right now 

Survey 

   
Not use A variable generated from the following question: Has 

this patent not going to be used and not intended to be 

used 

Survey 

   
Authority 4 dummies indicating the region or country of the 

patent being issued 
PATSTAT 

   
Granted Dummy variable, equal to 1 if the patent has been 

granted until the end of 2016, otherwise 0 
PATSTAT 

   
Number of family size Number of equivalents directly or indirectly linked 

through a priority date 
PATSTAT 

   
Number of tech_class Number of technological class PATSTAT 

   
Number of Inventors Number of the inventors of the patent PATSTAT 

   
Number of claims Number of claims  PATSTAT 

   
Number of employees Number of employees Serrano 
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Table 6 Descriptive statistics 

Variable Mean S.D. Median Min Max 

Used/used in product/ 

process service 

0.64  1.00 0.00 1.00 

The patent has been sold. 0.04  0.00 0.00 1.00 

The patent is licensed  

licensed. 

-     

Not used but planned to be 

used 

0.13  0.00 0.00 1.00 

Not used and not intended 

to be used 

0.19  0.00 0.00 1.00 

SE 0.06  0.02 0.00 1.00 

US 0.03  0.02 0.00 1.00 

EU(non-SE) 0.03  0.02 0.00 1.00 

Asia and others 0.03  0.02 0.00 1.00 

EPO and WIPO 0.10  0.04 0.00 1.00 

Granted 0.47 0.50  0.00 1.00 

N_inventors 1.53 1.24 1.00 1.00 12.00 

N_tech_class 1.54 0.96 1.00 1.00 5.00 

N_claims 2.80 6.54 0.00 0.00 32.00 

N_family size 5.13 3.53 4.00 1.00 12.00 

10-19 employee 0.45  0.00 0.00 1.00 

20-29 employee 0.23  0.00 0.00 1.00 

30-49 employee 0.30  0.00 0.00 1.00 

Electrical machinery, 

apparatus, energy 

0.06  0.00 0.00 1.00 

Audio-visual technology 0.02  0.00 0.00 1.00 

Digital communication 0.03  0.00 0.00 1.00 

Computer technology 0.03  0.00 0.00 1.00 

IT methods for 

management 

0.00  0.00 0.00 1.00 

Semiconductors 0.00  0.00 0.00 1.00 

Optics 0.00  0.00 0.00 1.00 

Measurement 0.03  0.00 0.00 1.00 

Control 0.09  0.00 0.00 1.00 

Medical technology 0.07  0.00 0.00 1.00 

Biotechnology 0.01  0.00 0.00 1.00 

Pharmaceuticals 0.00  0.00 0.00 1.00 

Basic materials chemistry 0.01  0.00 0.00 1.00 

Materials, metallurgy 0.01  0.00 0.00 1.00 

Surface technology, 

coating 

0.00  0.00 0.00 1.00 

Micro-structural and nano-tech 0.00  0.00 0.00 1.00 

Chemical engineering 0.03  0.00 0.00 1.00 

Environmental technology 0.01  0.00 0.00 1.00 

Handling 0.07  0.00 0.00 1.00 

Machine tools 0.07  0.00 0.00 1.00 

Textile and paper machines 0.08  0.00 0.00 1.00 

Other special machines 0.10  0.00 0.00 1.00 

Thermal processes and 

apparatus 

0.02  0.00 0.00 1.00 

Mechanical elements 0.06  0.00 0.00 1.00 

Transport 0.02  0.00 0.00 1.00 

Furniture, games 0.06  0.00 0.00 1.00 

Other consumer goods 0.00  0.00 0.00 1.00 

Civil engineering 0.09  0.00 0.00 1.00 
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3.2.2 Independent variables 

Number of Technical Classification 

Several technology fields can exist within one patent. This variable equals the total 

number of a patent’s technical fields and describes its technical field scope. It measures 

the extent that the application is associated with one or more technical field. If a patent 

belongs to one technical field, the number of technical classifications should be one. A 

higher number means that a patent is associated with more technical fields. 

  

Lerner (1994) concluded that subjective assessments might be the best way to measure 

patent scope. Previous studies (Shankerman,1988) have used patents’ international 

patent classification (IPC) to assess technology fields, developed new technology fields 

(Greenhalgh & Rogers, 2006); and used economics-related industries to classify patents 

(Ghaparet et al., 2014). Nevertheless, it is possible for patents to possess several 

classifications. In this paper, as PATSTAT is the source of our data the classification 

of technology follows the PATSTAT’s description (the classification can be seen in 

Appendix B). In PATSTAT, the five sectors were divided into 35 equally sized fields 

arranged to emphasize homogeneity between sectors and highlight different cross-

sector aspects. The 173 observations contain 28 of these 35 fields, and some of the 

patents contain up to five technology fields. We assume that a patent with the larger 

technological classification number might cover the larger technology scope, thus 

might have a higher possibility to be used (internally used or sold). 

 

Family Size 

The family number indicates the family size for a given application in the EPO 

(PATSTAT, 2020) and was directly extracted from PATSTAT. 

  

It shows the number of countries where a creation is protected and is considered as an 

indicator for valuing a patent (Kabore & Park, 2019). Research has also shown that a 

patent family’s size is associated with these patents’ economic value because it can 
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effectively forecast patent longevity and citations that tend to be used to determine 

patent value. It also indicates the possibilities of the patent family’s target market. In 

general, larger international patent families are more valuable (Kabore & Park, 2019; 

Hall et al., 2005; Harhoff, et al., 1999, 2003). Therefore, we expected that there would 

be a positive correlation between family size and patent use. Because lager patent 

families might indicate more valuable patents, firms might be encouraged to 

commercially use them. 

 

Number of Inventors 

The number of inventors is an additional patent value measurement that describes the 

number of an application’s investors. This figure indicates the number of applicants’ 

names written in Latin script as included in the application. In our sample, the number 

of inventors has a relatively small range, the minimum number of inventors is 0, while 

the maximum is 12. PATSTAT (2020) explains that “If no publication of the 

application contains inventor names in Latin characters, then NB_INVENTORS will 

be 0”. Number of inventors equals 0 does not means no inventor, but it can be 

considered as one error in the database. However, we kept these patents because they 

could provide us valuable information about other patent characteristics, such as 

number of claims, family size, etc.  

 

Kiehne et al. (2017) found a correlation between the number of inventors and patent 

value, and their analysis has shown that compared with less valuable patents, more 

valuable patents have a higher frequency of multiple inventors. We also expected a 

higher rate of being used when number of inventors is higher. 

 

Number of Claims 

Raubvogel (2004) mentioned that claims defined the limits of the property right 

conferred by a patent and Lanjouw and Schankerman (2004) stated the differences 

between the  principal and the subordinate claims and they reported that the essential 



25 

 

novel features of the invention were listed in the primary claims while the latter 

described detailed features. As the claim defines the protection scope of a patent or the 

protection sought of a patent application in technical terms, for non-patentees, it tells 

what they must not do if they are to avoid the infringement. In practice, the patentee 

and the patent examiner hold different attitudes towards the number of claims. Patentees 

may be required to narrow it before granting by patent examiner because they tend to 

claim as much as possible in the application (Lanjouw and Schankerman ,2004). In 

PATSTAT, this variable indicates how many claims that the patent documents reported 

but the information is only available for EPO and USPTO publicly published patents, 

which means if the patent is granted by other authorities (eg. SE), the number of claims 

will be 0 in our dataset. 

  

Apart from the missing data, our sample’s claims ranged from 0 to 32, where 0 means 

that a publication contains no claims or an unknown number of claims. This provides a 

definition for protecting patents. Lanjouw and Schankerman (2004) studied the 

indicator of patent quality and concluded that claim is the key indicator for the 

evaluation of patent quality and value. They stated that a large number of claims is an 

indication that an innovation is broader and of greater potential profitability. Torrisi et 

al. (2016) mentioned that larger protection scope of claims can create more lucrative 

patents than a smaller scope. Inspired by previous studies (Lanjouw and 

Schankerman,2004; Torrisi et al. 2016 ),we believe that a patent with a larger claims 

number is more likely to be used because its value might be higher than other patents. 

 

Grant 

Patents that are granted are equivalent to creations that have gained formal recognition 

as being eligible for patentability (OECD, 2009). These have greater economics-related 

and technical value than applications that have failed. If patents fail, they tend to lack 

legal protection. A formal patent approval grants its applicant with all rights applicable 

to where the application was submitted and the patent approved (European Patent 
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Convention, 2008). Therefore, potential patents could have potential economic-related 

value since they signify rights that could be eventually granted to the applicant. As an 

example, pending and granted statuses resemble each other while not being similar to 

refused or incomplete applications. 

  

From this study’s 173 observations, 83 granted patents were marked as “Y” while 90 

were marked as “N”. “N” means that the data had no indication that the application was 

granted, while ‘Y’ means that the data had an indication that the application was granted. 

We regard this variable as a dummy variable: if the patent was marked as “Y”, it equals 

1, while if the patent was marked as “N”, it equals 0. 

  

Drivas et al. (2015) found that patents during the application phase are less likely to be 

traded outside the seller’s state than patents have been issued among US located firms. 

It means patent grant can increase the likelihood of patent trade across the boundaries 

of the state. Here, we expected that patent that has been granted can increase the 

probability of being sold in Sweden. 

 

Authority 

Patent authority is the issuing office for the publication of the patent application. All 

samples in our observations were Swedish firms while 14 offices (EPO,WIPO,USPTO, 

ect) issued the patents. Patents’ effectiveness varies across industries, and higher patent 

effectiveness reduces uncertainty in the technology market (Walsh et al., 2016). A 

patent with higher effectiveness may lead to a higher probability of being 

commercialized, especially for licensing (Walsh et al., 2016). 

  

Geographic distance has been considered as one of the most crucial obstacles for the 

knowledge transaction, especially patent trade (Drivas et al., 2005). Both Burhop and 

Wolf (2013) and Drivas and Economidou (2014) found that geographic distance 

mitigates patent transactions. Thus, different patent issued authority would also affect 
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patent use. To make the analysis clear and representative, we decided to divided the 14 

issuing offices by geographic location. Then, we have four groups: Sweden (SE), the 

US, EU (non-SE), Asia and others, and EPO and WIPO, and considered this variable 

as a dummy variable. Torrisi et al. (2016) found that the US takes a large share of patent 

licensing and selling than EU. Here, we expected a higher ratio of patent use in the US 

than EU. 

3.2.3 Dependent Variables 

The five different states of patents were our dependent variables: being used, being sold, 

planning to be used, being licensed and not being used. According to the survey 

responses, we distribute each type of patent use with technology and authority (see 

Table 7). 

 

Table 7 The distribution of patent use 

 Patent Use  

 1 2 3 4 5 Total 

Technology sector       

Electrical engineering 0.12 0.00 0.00 0.02 0.02 0.15 

Instruments 0.15 0.05 0.00 0.00 0.00 0.20 

Chemistry 0.05 0.00 0.00 0.01 0.02 0.08 

Mechanical engineering 0.28 0.01 0.00 0.04 0.08 0.41 

Other fields 0.13 0.00 0.00 0.00 0.02 0.15 

Total 0.73 0.06 0.00 0.07 0.14 1.00 

Authority       

SE 0.12 0.00 0.00 0.02 0.02 0.24 

US 0.15 0.05 0.00 0.00 0.00 0.13 

EU (non-SE) 0.05 0.00 0.00 0.01 0.02 0.12 

Asia and others 0.28 0.01 0.00 0.04 0.08 0.13 

EPO and WIPO 0.13 0.00 0.00 0.00 0.02 0.38 

Total 0.73 0.06 0.00 0.07 0.14 1.00 

The number 1-5 represent the different modes of patent use 

1: Used  

2: sold  

3: licensed  

4: Not used, plan to be used  

5: Not used, not plan to be used  
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This table shows our survey’s distribution of the five types of patent use as well as the 

share of patent use in different technological sectors and authorities. Our survey did not 

have any patents being licensed, so the remaining four use choices were the basic types 

for our dependent variables and further analysis. Internal use occupied the biggest share 

(73%), followed by not used (13.9%), intended to be used (6.4%), and patent sold 

(5.8%). 

  

Internal use and not used patents were more frequent in Mechanical Engineering (28% 

used, 8% unused). Instruments had the largest share of sold patents (4.7%), and the 

smallest share of not used patents (0.2%). Chemistry had the lowest percentage of 

internal use patents (5.16%). No patents in our sample’s Electrical Engineering, 

Chemistry and Other Fields were sold. Patents in Mechanical Engineering had the 

highest percentage of patents that were intended to be used (3.86%), while Chemistry 

had the lowest share of intended to be used (0.6%). In short, Mechanical Engineering 

patents were more likely to be used and not used. 

  

EPO and WIPO indicated that patents can be used throughout the EU and worldwide, 

and occupied the largest share of used patents (28%), sold patents (2.31%) and unused 

patents (4%). Compared with the US, SE had a larger share of used patents (9.25%, 

18.5%, respectively). However, the US had a larger frequency of unused patents than 

SE, with 34.7% and 17.3%, respectively. Asia and others had a lower share of used 

patents (9.25%), but a higher frequency of sold (2.31%) and not used (1.16%) patents. 

Generally, patents that the EU and WIPO granted were more likely to be used than 

those in the US and Asia and others. 

  

Then, we calculated the usage proportion for each category. In order to explore the 

differences in patent usage between technology sectors and authority, we performed 

further intergroup calculations. We divided the value of each technology sector and 
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authority by the sum of the values of each usage proportion. For example, the results 

for the value of the used patent classifications of SE (0.185), the US (0.0925), the EU 

(0.0867), EPO and WIPO (0.0283) divided by the value of the total used patents (0.7399) 

can indicate the proportion of each authority in the used patents (See Figure 1). We 

performed the same calculation with the technology sector (See Figure 2). 

  

Figure 1: Intergroup patent use (authority) 

 

 

Figure 2: Intergroup patent use (technology) 
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Authority describes the scope of patent protection. The patents that EPO and WIPO 

granted accounted for about 40% of the total used patents. The patents that the US and 

Asia granted accounted for a similar proportion of the used patents, both being 

approximately 12% and 9% of the total patents. The probability of patents that Sweden 

granted were being used for production was twice that of patents that other EU countries 

granted but was less than the proportion of patents that EPO and WIPO granted. 

  

For the sold patents, the patents that EPO and WIPO granted and the patents that Asian 

countries granted account for a similar proportion, both of which are about 40% of the 

total sold patents. Among the patents that SE granted, the sold patents accounted for 

about 20% of the total sold patents, and about 50% of the sold patents that the EU and 

WIPO granted. The patents planned to be used that SE granted and that EPO and WIPO 

granted accounted for the main part, but they only accounted for less than 5% of the 

total number of patents. 

  

Among the unused patents, the patents that EPO and WIPO granted accounted for the 

largest proportion, about 30% of unused patents and 4% of total patents. Patents that 

the US and EU (non-SE) granted accounted for a similar proportion of unused patents, 

both 25% of unused patents and 3.5% of total patents. The patents that Sweden granted 

and those that Asia granted accounted for the lowest proportion of unused patents, both 

of which were less than 2% of the total number of patents. 

  

The results also show differences between technological sectors. Among the used 

patents, the Mechanical Engineering industry occupied the largest proportion, reaching 

about 30% of the total patents and about 38% of the used patents. The patents for 

Instruments and Electronic Engineering accounted for a similar proportion of the 

patents used, both between 10% and 15% of the total patents. The patents in the 

Chemical industry accounted for the lowest proportion, at only 5% of patents as well 
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as 7% of used patents. In terms of the patents sold and about to be used, Mechanical 

Engineering patents accounted for the largest proportion, accounting for 1% and 3.8% 

of the total patents, respectively. As for the unused patents, Mechanical Engineering 

still accounted for the largest proportion, reaching 8% of total patents and 57% of 

unused patents. Chemistry-sector patents accounted for the second largest proportion 

of unused patents, reaching about 12% of unused patents, which was higher than that 

of Electronic Engineering (10.5%) and Instrument patents (1.3%). 

 

3.2.4 Controls 

Torrisi et al. (2016) found firm size can affect patent use. Therefore, firm size needs to 

be controlled because it might affect our dependent variable. We controlled the firm 

size based on the extracted 300 firms and acquired responses from 39 of them. We 

further grouped the samples based on firm size. We made the sample more 

representative by dividing these firms into three groups: 10-19, 20-29, and 30-50. There 

were 18 companies with 10-19 employees, 14 companies with 20-29 employees, and 7 

companies with 30-50 employees. 

3.3 Method 

We used PATSTAT to extract six patent features and divide them into three categories 

to represent patents’ technical classification, patent value, and grant and authority. We 

measured the extent of a patent’s technological complexity by using its technological 

classification to represent its technology scope. We also listed their family size, claims 

and investors as a measurement of their value. We used granted patents and authority 

to measure legal status. The technical scope and patent value are proxied as numerical 

variable, and dummy variables are used in grant value measurement. 

 

According to Starkweather (2011), multinomial logistic regression extends binary 

regression to enable multiple categories for outcome or dependent variables. As 
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Starkweather (2011) explained, in a similar way to binary regression, maximum 

likelihood estimation is used in multinomial regression to assess the likelihood of an 

item belonging to a category. Moreover, Schwab (2002) mentioned that this version of 

regression analysis involves a 10-instance sample size for each independent variable. 

As a result, an item’s belonging to a category is unrelated to any other category. 

Multinomial logit regression was used to estimate patent use choice: 

Log(
𝑃(𝑌=𝑛|𝑥

𝑃(𝑌=𝐾|𝑥)
)=a1+b1X1+b2X2+......+bnXn                                                  (1)    

                                                                                                                                       

This is the general equation for the multinomial regression. n = different kinds for patent 

use (eg. used or used in production, sold, plan to be used), x1 is control variable, x2 to 

xn are the independent variables, b is the coefficients and it measures the changes in the 

log odds of Y= n associated with Y= K with one unit change in X. 

We estimated four models based on multinomial logit regression. As variables were 

gradually added into the models on each equation, we explored the correlation between 

the dependent variable and independent variables with the four equations. Thus, the 

stability of the regression has been tested as we ran the four multinomial logit 

regressions: 

log(
𝑃(𝑌=𝑛|𝑥)

𝑃(𝑌=𝐾|𝑥)
)=a1+b1employee                                           (2)                              

Control variable is employed in equation 2, where it tells if the number of employees 

is correlated with patent use. 

  

log(
𝑃(𝑌=𝑛|𝑥)

𝑃(𝑌=𝐾|𝑥)
)=a1+b1employee+b2techclass                                         (3)               

Equation 3 adds technology fields into model 1, this equation explains the correlation 

between paten use and technological class. 

log(
𝑃(𝑌=𝑛|𝑥)

𝑃(𝑌=𝐾|𝑥)
)=a1+b1employee+b2techclass +b3familysize+b4inventors +b5claims     

(4)  
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Equation 4 adds measurement of patent value, which analyzes how technologcial class 

and patent value affect paten use. 

log(
𝑃(𝑌=𝑛|𝑥)

𝑃(𝑌=𝐾|𝑥)
) 

= a1+b1employee+b2techclass+b3familysize+b4inventors+b5claims+b6Grant+b7auth   

  (5) 

Equation 5 adds grant and authority, and it is a full model for all variables. It illustrates 

how technology class, patent value, grant and authority influence patent use. 
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4.Results 

4.1 Multinomial Logistic Regression 

Table 8 uses 4 models to illustrate the multinomial regression coefficients. This 

regression’s base outcome was the not used patent group. A multinomial logistic 

regression can report relative risk ratio (RRR) and coefficients. Relative risk ratio (RRR) 

is similar to odds ratio, which equals the probability of one outcome divided by the 

probability of the base outcome. Log odds equals the probability of one outcome 

divided by the probability of the base outcome. While coefficients measure one unit 

change in independent variable lead to changes in the relative log odds of one outcome 

compared to base outcome. Although the two indicators are calculated differently, they 

tell similar facts towards the regression results. In this paper, we used coefficients to 

explain our results. In brief, a positive coefficient means a positive relationship between 

dependent and independent variables and vice versa. 
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4.1.1 Technological Field and Grant 

The number of technology classifications were used to represent technology fields. 

Model 2 examined the association between technology fields and patent uses. The 

results were never significant among the three groups. After patent value and grant were 

added into the regression model, the results for number of technology classifications 

were still insignificant. As a result, in our sample, the number of technology 

classifications had no significant connection with patent use. Even if the result is 

insignificant, its direction is consistent with our expectation. In the used and intended-

to-be-used groups, the regression results of the technological class are both positive, 

which may indicate that the more technological classes a patent has, the more likely it 

is to be used at present or in the future. 

  

The results of patent authority and granted or not was never significant. However, we 

expected that authority and patent use would be correlated, as patents issued in the US 

seemed more valuable and widely used, but our results were not significant. 

4.1.2 Patent Value 

Family size, number of inventors and number of claims were the three measures of 

patent value. Model 3 added the measurements of patent value. The results show that a 

unit increase in family size led to a 0.22 drop of the relative log odds of internal use 

compared to not use; a one-person rise in inventors resulted in a 0.30 decrease of the 

relative log odds of internal vs not use, and the number of claims were never significant. 

  

Model 4 estimated the full variables. Family size was insignificant in the sold compared 

to the not use group. Compared to not use, an increase in family size will lead to a 0.20 

decrease of the relative log odds of internal use, and a 0.81 decrease of the relative log 

odds of intended to be used. 
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We should note that in terms of firm size, the results included two obvious changes 

between Model 3 and Model 4. After adding grant and authority into the model, the 

result of number of inventors turned insignificant when internal use and not use were 

compared. Moreover, the results of number of technology classification turned 

significant, where a unit increase in the number of technology classifications resulted 

in a 0.81 decrease of the relative log odds of intended to be used vs not use. The results 

of the full model indicated that family size is associated with internal use and intended 

to be used, and the rise in family size lowered the probability of internal use and 

intended to be used. 

4.1.3 IIA Test 

Independence of irrelevant alternatives (IIA) Test is one method to examine the model 

validity of multinomial logistic regression. The model is perhaps the most commonly 

used regression for discrete outcomes. However, the assumption of IIA is implicit and 

is a drawback of this model. Two basic tests can be used to test the violation of IIA. 

One is the Hausman test, another is based on the classical test procedures, for instance, 

a nested logit model. 

  

In this paper, we used the Hausman-McFadden test to examine the assumption of 

independence. The results failed to reject this test’s IIA assumption for all model 

specifications, which means the discrete choices of patent use in our sample are 

independent (See Appendix C for detail). Therefore, it is feasible and convincible to 

use the multinomial regression model to examine the patent uses. (Cheng and Long, 

2011; Hausman and McFadden, 1984). 
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4.2 Robustness Checks 

Table 9 Variable setting 

Binary Regression 

Binary regression 1 1 Used or used into product/services  
0 Sold, intended to be used, not used 

  
Binary regression 2 1 Not used  

0 Used or used into product/services, sold, intended to be used 

  
Binary regression 3 1 Used or used into product/services, intended to be used  

0 Sold, not used 

 

We made another three binary regression to further check our analysis’ robustness. See 

Table 9, the first logit regression was for the used patents, and if the patent was used or 

used for products and services, it equals 1, otherwise 0. The second logit regression was 

for not used patents, and if the patents were not used, it equals 1, otherwise 0. For the 

third logit regression, we created a new variable that was called used and plan to use. 

If the patents were internally used and were intended to be used, it equals 1, otherwise 

0. 
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The results of the binary regression can be seen in Table 10. The multinomial logistic 

regression compared each patent use group with not used group, while the binary 

regression did the intergroup comparison among the five groups. The benchmark of the 

two regressions was different thus some minor differences could inevitably exist in 

results. However, the direction of binary regression results were similar to multinomial 

logistic regression, they both showed that the increase in family size could result in an 

increase in the probability of not using patents, which indicated that our results were 

acceptable.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



41 

 

5. Discussion  

5.1 Result analysis 

This paper’s key finding is that small firms prefer to use their patents, which is 

consistent with our expectation. The research found that among Swedish small firms, 

79 percent patents have been used and it is consistent with the finding of Torrisi et al. 

(2016) that small firms use about 75 percent of their patents among the US, EU and 

Japan. It indicates that Swedish small firms are likely to use patents, which is not 

significantly different from their counterparts in other regions. Based on the 

classification of complex and discrete technology (WIPO, 2011), we also found cross-

technology differences of patent use in Sweden. When comparing the used and unused 

patents, we found that Chemistry had a higher rate of non-use patents than Electrical 

Engineering. This is consistent with Torrisi et al. (2016)’s finding that technology such 

as prescription drugs and beauty products tend to have a higher amount of non-use 

patents as compared to technology such as machines, electronic devices, televisions, 

video cameras, and computers. 

 

The only significant result in regression shows that patent family size negatively affects 

internal patent use and it contradicts our expectation. The result indicates that an 

increase in family size results in a lower probability of using patents into production or 

services. Firms in our sample are less likely to use patents that have large family size; 

On the contrary, they are more likely to use patents with small family size. This finding 

contradicts previous studies. Torrisi et. al (2016) found that a patent with large family 

size is less likely to remain sleeping.  

 

In general, patents with larger international patent families are more valuable (Kabore 

& Park, 2019; Hall et al., 2005; Harhoff et al., 1999, 2003). Because the results for the 

sold group are insignificant in the regression, it is unclear if family size is related to 

patent transactions. This means even though firms are less likely to use the patents with 
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large family size, they might choose to sell these patents to acquire returns. Besides, 

the strategic reason to patent application might be another explanation to this result. In 

this case, firms’ manager might consider non-use of patents as one strategy to block 

competitors. Firms apply for patents in various countries aim to prevent potential rivals 

and protect existing products instead of putting them into production (Blackburn, 2007). 

Therefore, it is reasonable that increased family size is negatively related to internal use 

of patents. Whether the patent is granted may also affect its use choice. In our sample, 

some patents with large family size have not been granted, thus these patents cannot be 

well protected, which decreases the probability of using these patents.  

 

Previous studies have shown a positive correlation between patent scope and firm value 

(Lerner, 1994; Grönqvist,2007). Therefore, we expected that there would be a positive 

correlation between technology classification and patent use since the increased value 

might encourage firms to use more patents. However, the results were insignificant in 

all groups. One reason could be that there were different classifications for patent 

technology and different proxy measurements for patent scope. Lerner (1994) used 

subclassification numbers from USPTO, while this paper extracted subclassification 

numbers from PATSTAT. Although both papers used subclassification numbers to 

measure patent scope, the different sources of indicators might have led to our paper's 

insignificant results. Regional and industrial differences might have also caused these 

differences: Lerner (1994) researched US biotechnology firms and Grönqvist (2009) 

studied only Finnish patents, while we focused only on small Swedish firms.  

 

In addition, Kiehne and Krill (2017) found that the ideal inventor group size ranges 

between 2 and 8 and can create higher patent value. However, more than 60% of patents 

in our sample only have on inventor, so it seems that it is difficult to observe changes 

in patent use that are caused by fluctuations in the number of inventors. 
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In the internal use and not used group, the results are significant and the coefficient is 

negative when the number of employees is between 30 to 50. It needs to be mentioned 

that the baseline of control variable is the firm with 10-19 employees. Thus, comparing 

with the 10-20 group, the negative correlation reveals that the increase of employees is 

associated with less internal use of patents. However, for the 20-29 group, this result 

has not been significant. Torrisi et al. (2016) has concluded that large firms are less 

likely to use patents and this paper reveals that among small firms, the number of 

employees might also affect patent use. 

5.2 Limitations 

Although this thesis used a scientific method to obtain conclusions, some limitations 

are inevitable. First, the limitation might be due to its small sample size and the 

incomplete data of some variables. Our sample has only 39 firms with 173 observations. 

The data came from small Swedish companies’ responses to our survey, so it was not 

surprising that we would have a lower response rate. Second, the biases when selecting 

firms might have affected the regression results. We artificially restricted the sample 

size to firms with fewer than 30 patents because of the distribution of the patent number. 

In addition, each patent should have corresponding patent claims to protect its 

technological originality and avoid infringement in practice. But as all patent 

characteristics variables came from PATSTAT, which only contains the EPO and 

USPTO’s patent claims, only about 50% of the patents were given claims numbers. 

This means that default value exists in almost half of the 173 patents. However, the 

number of claims is an important variable to represent patent value (Lanjouw and 

Schankerman, 2004). Although some data were 0, it is valuable to study the patents 

with claims. Therefore, we conducted the regression when half of the claims value were 

meaningless. The meaningless data inevitably affected the regression result in terms of 

claims and might result in the insignificant result. Moreover, because the research 

focused on small businesses in Sweden, the study results might be regionalized and 

inconsistent with mainstream research.   
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6. Conclusion  

This paper investigated a worthwhile yet unexplored topic: how small Swedish firms 

use their patents and the correlation between patent use and patent characteristics. 

Similar studies have been conducted in other countries, while such research is rarely in 

Sweden. This thesis contributed to the gap in this area and provides valuable insights 

for Swedish firms. The research method employed in this paper has been used by many 

other researchers (Torrisi et al., 2016; Lai et al., 2015). The multinomial logit 

regression was one commonly used way to investigate the discrete dependent variable 

and the four models introduced in the regression help to yield a more accurate 

correlation between our variables. Binary regression was a complement and used in 

robustness check. No significant differences were observed between the original 

regression results and the robustness regression results. Thus, the results of the thesis 

were valid and acceptable. 

 

The empirical study found that small firms demonstrate a high ratio of patent use, 

especially internal use. Based on the calculation of the survey results, a large share of 

patents was internally used (73%) and about 6% of patents were externally used. This 

aligned with Torrisi et al. (2016)’s finding that small firms prefer to use their patents. 

The paper also found that an increased family size can result in decreased patent use, 

which means small Swedish firms prefer to use patents with small family size. This 

contradicted the finding of Torrisi et al. (2016) that patents with large family size are 

less likely to remain sleeping but the reason need to be explored by further research. 

Small firms apply for and use patents for obtaining returns, enhancing their reputation 

and attracting investment (Holgersson, 2013; Hsu & Ziedonis, 2008; Johnson & Mitra-

Kahn, 2015).  

 

The facts that are revealed by the thesis about patent use in small Swedish firms can 

provide firms with some information. First, according to our research, about 80% of 

patents have been used, which indicates that using patents is a widely strategy among 
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small firms. This result might inspire small firms when they develop strategies about 

their patent use. Second, our empirical evidence shows that in practice, the increased 

family size might impede patent use. This phenomenon is worth attention especially for 

small firms who have less capital because applying for patents is costly in some 

countries. Therefore, firms should be cautious when applying for patents in various 

countries when they have not decided to use these patents or not. 

  

The finding that an increased family size can result in decreased patent use deserves 

further study because it contradicts previous literature (Kabore & Park, 2019; Hall et 

al., 2005; Harhoff et al., 1999, 2003). Future research can focus on whether the 

correlation between patent use and family size will change if it is applied to Swedish 

SMEs and large Swedish companies. Another important aspect to consider in the further 

research might be the sample size, as altering this may increase the results’ reliability. 

Future research can also rely on observations, and it should set fewer restrictions to 

avoid biases during sample selection. 
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Appendix A: An example of the survey 

Hej André, 

 

Vi skriver till dig med en förfrågan att delta i forskningsprojektet ”IP till Produkt” som 

bedrivs av forskare vid Linköpings universitet, Chalmers tekniska högskola, och 

Uppsala universitet. Syftet med studien är att undersöka på vilket sätt svenska företag 

använder eller inte använder sina patent. 

  

Som en del i studien har vi via Europeiska patentverkets (EPO) databas PATSTAT tagit 

fram data över alla patent med svenska ägare och matchat dessa med bolagsregistret. 

  

Enligt vår data är nedanstående patent registrerade eller har varit registrerade på 

DENTATUS AKTIEBOLAG (5563040640). 

  

Vi skulle vara mycket tacksamma om du vill ta dig tid och fylla i hur företaget använder 

eller har använt dessa patent i tabellen nedan. Kanske kan det även vara användbart för 

er själva att inventera och utvärdera era immateriella rättigheter. 

  

Svaren kommer att anonymiseras och inte delas utanför forskargruppen enligt 

disclaimern längst ner i mailet. 

  

Svara med vändande mail genom att fylla i tabellen. Skriv den siffra som bäst stämmer 

överens påpatentet. 

Kryssa även i om patentet varit föremål för någon typ av juridisk tvist, lämna annars 

sista kolumnen tom. 

  

1. Används/har använts i produkt/process/tjänst. 

2. Patentet har sålts. 

3. Patentet licenseras/har licenserats. 
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4. Används ej men planeras att användas. 

5. Används ej och planeras ej att användas. 

  

  

Patentnummer År Beskrivning Användning Föremål 

för tvist 

SE20050002838 2005 

Handheld power tool e.g. saw, 

has eccenter assemblies fixed to 

rotary drive shaft and translating 

rotary movement of shaft into 

reciprocating linear movement of 

tool holder and counterweight, 

respectively 

    

CN2006847737 2006 

Vibration dampened hand-held 

power tool 

    

AT20060824589T 2006 

Schwingungsgedämpftes, 

Kraftbetriebenes Hand- 

Werkzeug 

    

WO2006SE50520 2006 

Vibration Dampened Hand-held 

Power Tool 

    

US20060097880 2006 

Vibration Dampened Hand-held 

Power Tool 

    

EP20060824589 2006 

Vibration Dampened Hand-held 

Power Tool 

    

Övriga kommentarer 
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Appendix B: tech sector and tech field   

Tech sector and tech field： 

Number  Technology field Technology sector 

1  

 

 

Electrical engineering 

Electrical machinery, apparatus, energy 

2 Audio-visual technology 

3 Telecommunications 

4 Digital communication 

5 Basic communication processes 

6 Computer technology 

7 IT methods for management 

8 Semiconductors 

9  

 

Instruments 

Optics 

10 Measurement 

11 Analysis of biological materials 

12 Control 

13 Medical technology 

15  

Chemistry 

Biotechnology 

16 Pharmaceuticals 

17 Macromolecular chemistry, polymers 

18 Food chemistry 

19  

 

Electrical engineering 

Basic materials chemistry 

20 Materials, metallurgy 

21 Surface technology, coating 

22 Micro-structural and nano-technology 

23 Chemical engineering 

24 Environmental technology 

25  

 

 

Mechanical engineering 

Handling 

26 Machine tools 

27 Engines, pumps, turbines 

28 Textile and paper machines 

29 Other special machines 

30 Thermal processes and apparatus 

31 Mechanical elements 

32 Transport 

33  

Other fields 

Furniture, games 

34 Other consumer goods 

35 Civil engineering 
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Appendix C Results of IIA Test 

Hausman tests of IIA assumption (N=154) 

 Ho: Odds (Outcome-J vs Outcome-K) are independent of other alternatives. 

 

Omitted 𝑪𝒉𝒊𝟐   df   P>𝑪𝒉𝒊𝟐   Evidence 

intended 0.034    4    1.000    for Ho  

 not_use 0.039    4    1.000   for Ho   

      used 0.051    4    1.000   for Ho  

 

The results of IIA test show that all the P value equal 1 and all the Chi2 is larger than 0. 

Thus, it fails to reject Ho and indicates that the discrete choices of patent use in our 

sample are independent.  

 


