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ABSTRACT 

 
The thesis objective is to provide a review of the debate concerning patentability of computer 

programs across the European Union and investigate how its complexity applies to Small and 

Medium Enterprises (SMEs). Software inventions have increasingly been acknowledged as a 

fundamental pulsing force for the development of innovative ways to do business. In conjunction to 

this, the contribution of SMEs to the European economy has been significantly growing in recent 

years. Nonetheless, the underlying context of the EU regulatory framework has been the subject of 

an extensive dispute, which progressively shaped the requirements associated to software 

patentability. The thesis argues that although the patent system could have a remarkable role in 

fostering the market for ideas in the software industry and in spurring innovative SMEs’ growth, the 

hybrid nature of software and the complexity of the EU law make the choice of patenting rather 

complicated and unique. 

 

The methodological viewpoint adopted is an economic analysis of law. The purpose of the research 

being to provide valid rationale with which to flag undesirable issues that may hinder the welfare of 

software SMEs. Both qualitative and quantitative data have been investigated through the lens of an 

exploratory data analysis. The patterns identified have been applied to the context of SMEs to gather 

meaningful findings that may pave the way for further research.  

 

The findings suggest that frequently software patentability ends up being assessed on a case-by-

case basis, leading to a lack of harmonization within the European Patent Office that is particularly 

detrimental to SMEs. In spite of the recent increase in software patents applications and grants, 

reluctancy is still observed regarding the grant of patent protection for software inventions when 

compared with other technical fields. Furthermore, Intellectual Property law is found to be an 

opportunity to foster SMEs’ growth through stronger appropriability, but also a potential threat due 

to the uncertainty generated by its complexity.  

Ultimately, the implementation of a clear incentives’ framework for software patentability protection 

is recommended as a way to enhance the disclosure of inventions and fill SMEs lack of awareness 

concerning IP rights.  

 

 



 3 

TABLE OF CONTENTS 

 

SECTION 1: INTRODUCTION                       6 

1.1 RESEARCH QUESTION 7 

1.2 FINDINGS, METHOD, DATA SOURCES, AND DATA ANALYSIS 7 

1.3 THESIS OUTLINE 8 

 
SECTION 2: COMPUTER PROGRAMS AND IP LAW        9 

2.1 MEANING AND RELEVANCE OF COMPUTER PROGRAMS 9 

2.2 WHY SOFTWARE IS HARD TO PROTECT 14 

2.3 EXISTING FORMS OF PROTECTION FOR SOFTWARE 16 

2.4 WHY INTELLECTUAL PROPERTY FOR SOFTWARE 17 

2.5 COPYRIGHT AND PATENT PROTECTION REQUIREMENTS 19 

2.5.1 COPYRIGHT: DEFINITION AND REQUIREMENTS 19 

2.5.2 PATENTS: DEFINITION AND REQUIREMENTS 19 

2.6 COPYRIGHT PROTECTION FOR SOFTWARE 21 

2.7 INCENTIVES AND DISSUASIVE ASPECTS OF COPYRIGHT FOR SOFTWARE 23 

2.8 PATENT PROTECTION FOR SOFTWARE 25 

 
SECTION 3: METHODOLOGY          27 

SECTION 4: PATENTS RELEVANCE, INCENTIVES AND DISSUASIVE 

ASPECTS, AND SMALL AND MEDIUM ENTERPRISES SPOTLIGHT   31 

4.1 PATENTS RELEVANCE AND ECONOMIC IMPLICATION 31 

4.1.1 PUBLIC GOODS RATIONALE 32 

4.1.2 SOCIAL CONTRACT RATIONALE 32 

4.2 THE CHOICE OF PATENTING: EVALUATION 33 

4.2.1 INCENTIVES OF PATENTING 35 

4.2.2 DISSUASIVE ASPECTS OF PATENTING 42 



 4 

4.3 JUSTIFYING THE FOCUS ON SMALL AND MEDIUM ENTERPRISES 47 

 

SECTION 5: PATENTING EVALUATION AND SMALL AND MEDIUM 

ENTERPRISES BEHAVIOR                     55 

5.1 SOFTWARE PATENTS IN EUROPE 55 

5.1.1 TECHNICAL CHARACTER 57 

5.1.2 INVENTIVE STEP 59 

5.1.3 THE (MISSED) OPPORTUNITY OF G 0003/08 60 

5.2 UNITARY PATENT AND UNITARY PATENT COURT 62 

5.3 EXPLORATORY ANALYSIS 64 

 
SECTION 6: CONCLUSIONS, IMPLICATIONS AND  

RECOMMENDATIONS           74 

6.1 CONCLUSIONS 74 

6.2 RECOMMENDATIONS 80 

6.3 LIMITATIONS AND FURTHER RESEARCH 80 

 
REFERENCES             82 

 

  



 5 

LIST OF FIGURES 

 
Figure 1: The Global Information Technology Industry: $5.0 Trillion 11 

Figure 2: Emerging Tech Categories Driving Revenue Growth 12 

Figure 3: Motives for seeking patent protection. Results from the Berkeley survey  34 

Figure 4: Number of lawsuits cases involving patents 46 

Figure 5: Motivations to patent by type of company 51 

Figure 6: EU Case Law Defining Technical Character and Inventive Step Requirements 57 

Figure 7: Flowchart summarizing EPO requirements for patentability of software 60 

Figure 8: Number of European patent applications in the electrical engineering field 65 

Figure 9: Total number of patent applications by field of technology (2009-2018) 66 

Figure 10: Total number of patents granted by field of technology (2009-2018) 67 

Figure 11: Computer technology - Patent applications vs. Granted patents (2009-2018) 68 

Figure 12: IT methods for management - Patent applications vs. Granted patents (2009-2018) 69 

Figure 13: Shares in applications originating from Europe (EPO) - SMEs, individual inventors 70 

 

 

 

LIST OF TABLES 

 
Table 1: Ratio of patents granted vs. patent applications by field of technology (2009-2018) 68 

Table 2: Community Innovation Survey, IPR activity by size class 72 

Table 3: Community Innovation Survey, influencing regulation 73 

Table 4: Incentives of patenting applied to software industry and SMEs 76 

Table 5: Dissuasive aspects of patenting applied to software industry and SMEs 77 

 

  



 6 

SECTION 1: INTRODUCTION 
In the contemporary global economy, driven by a constant thirst for innovative methods of doing 

business, computer programs assumed the role of an essential cornerstone. The growing relevance 

of software-related inventions brings along the need for any society to incentivize and protect their 

creation, development and distribution. Computer programs are characterized by a peculiar and 

somewhat hybrid nature, since they encompass both static and dynamic features. This particular 

nature makes the protection of software by means of intellectual property rights quite unique1. In 

fact, the intrinsic intangibility of computer programs, paired with the debate on whether software code 

should be protected for the idea behind it or its expression, makes the identification of an intellectual 

property subject matter particularly intricate for software inventions2. Since computer programs 

started gaining particular relevance, driven by both economic and legal reasons, the Case Law tried 

(and sometimes managed) to shape the software protection scenario, providing guidance on when 

and how computer-implemented innovations may benefit from intellectual property protection3.  

The rules for subject-matter eligibility in the European Patent Office are based on statutory 

provisions. However, such statutory provisions have not frequently managed to be specific enough 

to resolve most disputes on subject-matter eligibility with respect to computer software4. Despite the 

efforts of the patent courts, a full and unequivocal understanding on whether (and, mainly, what) 

software inventions may qualify for patent protection is still missing and the European legal scenario 

appears to still be lacking the needed clarity with respect to the essential eligibility requirements for 

such patent protection5. It is indeed characterized by frequent changes in both regulations and 

juridical interpretations, making it complicated to evaluate how the most relevant legal developments 

have contributed to apply the software patents discipline. Consequently, an intricate or weak 

appropriability regime may risk hindering innovation and hampering societal welfare, above all with 

respect to the contribution of Small and Medium Enterprises. Moreover, the question of whether the 

patent discipline can potentially enhance or rather risk preventing the growth of impact on Small and 

 
1 Samuelson, P. & Deasy, K. "Intellectual Property Protection for Software” (1989).  SEI Curriculum 
Module SEI-CM-14-2.1. Carnegie Mellon University, Software Engineering Institute. 
2 For more about the dichotomy see: Ang S., "The idea-expression dichotomy and merger doctrine in 
the copyright laws of the US and the UK" (1994). International Journal of Law & Information Technology 
2 111.  
3 For an overview of the history of the debate over software subject matter patentability, see: Stobbs, 
G.A. “Software Patents” (2000), 2nd edn. Aspen Law and Business, pp. 1–46. 
4 Hansen, K.G. “Software Patents in Europe” (2004). Stockholm Institute for Scandinavian Law, 179. 
5 Bird, R.C. & Jain S.C., “The Global Challenge of Intellectual Property Rights” (2008). Edward Elgar 
Publishing Limited, pp. 24-26. 
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Medium Enterprises dealing with computer implemented inventions represents a still underexplored 

niche.  

 

The aim of the research presented hereafter is to disentangle the complexity behind the software 

patentability discipline across the EU, with the purpose of understanding how it could facilitate and 

foster the growth of Small and Medium Enterprises, or oppositely hamper their welfare. 

 

1.1 RESEARCH QUESTION 

How do software patents apply to SMEs across the EU? 

More in depth, the research will try to answer the above question through a detailed elaboration on 

the following argument: the high level of protection granted by software patents makes them a great 

opportunity for Small and Medium Enterprises to scale up their inventions and fill their lack of 

financial and commercialization resources; nevertheless, many times software patentability at the 

European Patent Office level is still assessed on a case-by-case basis and this brings uncertainty to 

the inventors who may risk to lose the momentum and hinder their innovation benefits. A higher 

regulatory harmonization and a clear framework of incentives are therefore needed across the EU 

to foster the disclosure of new product and services coming from Small and Medium Enterprises and 

the enforcement of patents as main form of protection.  

 

1.2 FINDINGS, METHOD, DATA SOURCES, AND DATA ANALYSIS 

Coherently with the research design, the methodological point of view chosen for investigating the 

research question is the approach frequently referred to as “economic analysis of law”, theorized 

by Richard Posner6. Provided that as a theoretical perspective, in line with the aim of the thesis, the 

approach to discover patterns in data and draft meaningful findings will recall the aspects of an 

exploratory data analysis (EDA)7. 

Leveraging European Patent Office data about patenting activity across Europe year-over-year, 

Eurostat data concerning SMEs’ patenting behavior, and existing research outcomes, the key 

findings discussed towards the end of the research can be summarized over four pillars: 

 
6 Richard A. Posner, “Values and Consequences: An Introduction to Economic Analysis of Law”, 1998. 
7 Tukey, J. W., “Exploratory data analysis” (1977). Reading, Mass: Addison-Wesley Pub. Co. 
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• Despite the efforts to craft single applicable principles, software patentability is still assessed on 

a case-by-case basis by the European Patent Office, which has led to a regulatory incoherency 

that may discourage SMEs to enforce patent protection. 

• Although the number of computer programs patents has significantly increased in the last 3 

years, the European Patent Office is still somehow resistant from granting them compared to 

other inventive fields. However, the software market for ideas is undoubtedly active and 

auspicious. 

• SMEs’ growth in the number of patents applications growth has been found as nearly double that 

of large firms. In actual facts, these firms highly value patents as a protecting tool, but they 

consider Intellectual Property law as potentially bringing uncertainty for their innovative 

businesses. 

• Patent portfolios and Open Source solutions may act as opposing forces to the development of 

software patents enforced by Small and Medium Enterprises.  

 

1.3 THESIS OUTLINE 

The thesis is comprised of 6 Sections. After having provided an overview of the objectives and the 

research question, Section 2 will then focus on the notion of computer programs, on the complexity 

relying behind the protection of software inventions, and on the existing forms of IP protection. 

Section 3 will explain the underpinning methodological choices driving the research purpose. Section 

4 will provide a deep dive into patents relevance and economic implication, focusing also on the 

importance of Small and Medium Enterprises across Europe and on their propensity to enforce 

patent protection. Furthermore, an evaluation of the incentives and dissuasive aspects coming along 

with patent protection will be presented. In Section 5, an analysis of the European legal scenario 

concerning the patentability of computer programs will be provided, and landmark decisions out of 

the “European Patent Office Case Law of the Boards of Appeal” will be evaluated. Also, an 

exploratory analysis will be conducted to verify the growing relevance of patents related to software 

creations and to investigate Small and Medium Enterprises’ patenting behavior. In Section 6, 

concluding thoughts will be discussed and recommendations will be drafted with the aim of 

strengthening software protection in the EU and benefiting SMEs from an economic and legal 

perspective. 
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SECTION 2: COMPUTER PROGRAMS AND IP LAW 
The aim of this chapter is to provide an overview of software concept, outlining its complexity and 

how it relates to Intellectual Property Rights. 

 

2.1 MEANING AND RELEVANCE OF COMPUTER PROGRAMS 

In his contribution to the book “Software, Growth, and the Future of the US Economy: Report of a 

Symposium”8, Dr. Raduchel characterized the concept of software as the medium through which 

information technology (IT) expresses itself. Nonetheless, software represents the piece of IT that is 

becoming not only increasingly central, but also increasingly hard to control, maintain, and 

understand.  

The growing attention to the software world relies beneath the great potential coming along with this 

type of inventions, as they are thought to be redefining the consumer’s world. This growingly 

acknowledged relevance calls for a deeper understanding of software characteristics and 

complexity. In specific, the topic which will be elaborated in what follows regards intellectual property 

(IP) protection of these inventions. IP rights are intended to incentivize innovation in the specific 

technology areas in which they are sought and obtained, but the grounded intricacy of software 

inventions implies relevant challenges as concerns the most suitable way to protect them. 

The term ‘computer program’9 is a complex concept both from a technical and legal point of view, 

since it appears difficult to strictly define its meaning. Nevertheless, an analysis of the existing 

protections for software needs to begin with an identification of the meaning associated to such term.  

In the United States of America, the Copyright Act (1976) provides a definition of a computer program 

as a “set of statements or instructions to be used directly or indirectly in a computer in order to bring 

about a certain result”10. Oppositely, in Europe a clear and unique definition is missing, and the 

Directive 91/250/EEC on the copyright protection of computer programs only provides a guideline 

stating that “the term computer program shall include programs in any form, including those which 

are incorporated into hardware”11. This contribution gives an idea of the difficulty that institutions 

 
8 National Research Council, Policy and Global Affairs, Board on Science, Technology, and Economic 
Policy, Committee on Measuring and Sustaining the New Economy, Committee on Software, Growth, 
and the Future of the U.S Economy. National Academies Press (2006) - Chapter: “The Economics of 
Software”, William J. Raduchel. 
9 Computer program and software will be used interchangeably in this work. 
10 Copyright Act of 1976, Chapter 1, 90 Statute 2541 (Oct. 19, 1976). 
11 Council Directive 91/250/EEC of 14 May 1991 on the legal protection of computer programs.  
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have experienced in delimiting the concept of software. It is therefore almost impossible to come up 

with a specific and not restrictive definition. 

 

Additionally, another way of referring to software is to recall the term ‘computer-implemented 

inventions’ (also CIIs), which are defined by an EU Directive as ‘any invention the performance of 

which involves the use of a computer, computer network or other programmable apparatus and 

having one or more prima facie novel features which are realized wholly or partly by means of a 

computer program or computer programs”12.   

As discussed in the 2008 Commission Report13, CIIs vary widely in scope and other characteristics. 

Given this diversity, it is particularly difficult to articulate a satisfactory scheme for classifying 

computer implemented inventions. However, the description provided by European Commission 

points out the following specific types:  

● Graphical User Interface Inventions: directed to the presentation of information on a screen of 

a device for the benefit of a human use of the device; 

● Image Processing Inventions: directed to the manipulation of digitized representations of 

images to maximize the quality of images; 

● Data Transmission Inventions: directed to improving data transmission or encrypting data to 

ensure secure transmission; 

● Cloud Computing Technology Inventions: directed to enabling ubiquitous, convenient, on-

demand network access to a shared pool of configurable computing resources that can be rapidly 

provisioned and released with minimal management effort. 

  

Computer programs are undoubtedly making a profound impact on multiple aspects of human life14: 

social life, education, work, health, entertainment, etc. Generally speaking, access to digital 

technologies and services depends increasingly on software. Accordingly, the more we include 

digital devices in our daily activities, the more we will depend on computer programs to access such 

services and to make them work. For this reason, it is a really complicated task to identify the 

boundaries of the software industry, since a growing number of companies are embracing software 

 
12 Article 2 (a) of the Proposal for a Directive of the European Parliament and of the Council on 
the Patentability of Computer-Implemented Inventions, COM(02)92 final available at http://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=COM:2002:0092:FIN     
13 European Commission, “Study of the effects of allowing patent claims for computer-implemented 
inventions, Final Report and Recommendations”. June 2008 (“2008 Commission Report”). 
14 WIPO Intellectual Property Handbook, “Technological and Legal Developments in Intellectual 
Property”, (2nd ed., WIPO PUBLICATION No. 489 (E): 2004) at 435. 
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development as a complement to their core activities in order to remain competitive. The frequently 

discussed idea of the “internet of things” is explanatory of this trend. It merges physical and virtual 

worlds creating smart environments15, and emphasizes the increasing connectivity of multiple items 

affecting our lives. To provide an example of landscape where software is playing a crucial role, we 

can refer to the automotive industry, in which embedded software has quickly become a prerequisite 

for modern cars16.  

To provide a meaningful idea of the software relevance in the economic scenario, it is useful to set 

the tone through a broader overview concerning the recent growth of the information technology 

industry. The global IT industry is on pace to reach $5 trillion overall value in 2019, according to the 

research consultancy IDC17 - with estimated spending at constant currency forecasted as reported 

in the figure below:  

 

Figure 1: The Global Information Technology Industry: $5.0 Trillion 

 
Source: IDC, 2017 

 

The information technology space is complex and there are several taxonomies for depicting it. 

Relying on the conventional approach, the market can be categorized into five top level buckets: 

 
15 European Commission, “Digital Economy and Society: The Internet of Things”, 
http://ec.europa.eu/digital-agenda/en/internet-things 
16 Egil Juliussen, Richard Robinson, “Is Europe in the Driver’s Seat? The Competitiveness of the 
European Automotive Embedded Systems Industry”, 2010. 
17 IDC, “ICT Spending Forecast 2018-2022”, 2017. 
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Software; Devices & Infrastructures; IT & Business Services; Emerging Tech; Telecom Services18. 

Aside from accounting for a relevant portion of the whole market (11%), software solutions have a 

dominant presence within the emerging technologies that are expected to have a key role in the 

upcoming years (e.g. IoT, SaaS). A forecast picture of the relevance of such emerging trends is 

provided in what follows:  

 

Figure 2: Emerging Tech Categories Driving Revenue Growth 

 
Source: IDC, 2017 

 

Therefore, it is evident how computer programs are strongly contributing to the rise of a highly 

dynamic, profitable and constantly expanding information technology industry. The role of software 

as a backbone of contemporary global economy and innovation-enabler makes it fundamental that 

its development and provision is incentivized. 

Assigning the right value and finding trustable ways to protect intangible properties is assuming 

greater and greater importance, as our society is moving from a dependence on hard and tangible 

goods to a scenario where talent and knowledge are the keys to create intangible goods and services 

that people desire19.  As an evidence, until the late 20th century the functionalities of the most 

innovative products were mainly related to their hardware components - implying an easier 

 
18 CompTIA, “IT Industry Outlook 2019”, 2019. Retrieved from: https://www.comptia.org/resources/it-
industry-trends-analysis  
19 Gio Weiderhold, “What Is Your Software Worth?”, 2007. 
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evaluation of patentability - while today technical functionality is migrating to software20. Accordingly, 

an important implication of the well-known Fourth Industrial Revolution is that innovation in the 

enhancement of products and services is taking place mostly in the virtual layer of software, rather 

than in any hardware component21. In recent years, growth in the information technology sector has 

been driven by software services, which accounted for more than 80% of total ICT value added22. 

The dramatic increase of the demand for software-related jobs in non-software sectors23 supports 

the same argument and the trend is unlikely to fade away with predictions that, by 2020, employment 

in all computer occupations is expected to increase by 22%24.  

In an interesting interview with the Wall Street Journal25, Groupon and LinkedIn investor Marc 

Andreessen stated that “software is eating the world”. He maintained that we are in the middle of a 

dramatic and broad technological and economic shift in which software companies are poised to 

take over large swathes of the economy.  

What Mr. Andreesen means is that software is creeping into all other products as well as creating 

the basis for completely new products and services that we didn’t even think we needed. Most 

industries will become software driven and some will also be disrupted by software killing the 

incumbents and giving fresh life to the lean and agile insurgents. Software knowledge has evolved 

into a general-purpose technology that is a critical part of modern industrial infrastructures and plays 

the role of a vehicle to implement key elements of a knowledge economy.  

The impressive economic growth and potential of the software industry in general, as well as of the 

companies that develop products combining hardware and software, clearly calls for a 

reconsideration of the Intellectual Property statutes. A clear understanding of IPRs is indispensable 

for informed policy making aimed at creating a level playing field and enhancing competitiveness. 

 
20 Ania Jedrusik, Phil Wadsworth, “Patent protection for software-implemented inventions”, 2017. 
Retrieved from: https://www.wipo.int/wipo_magazine/en/2017/01/article_0002.html  
21 EPO, “Patents and the Fourth Industrial Revolution”, 2017. 
22 OECD, “Digital Economy Outlook 2017”, 2017. 
23 Burning Glass, “Software is Everywhere: Growth in Software Jobs spans the Economy” (1st July 
2013) <http://burning-glass.com/wp-content/uploads/BGT_Software-is-Everywhere.pdf>. 
24 Patrick Thibodeau, “IT Jobs Will Grow 22% Through 2020, Says US” (Computerworld, 29th March 
2017) <http://www.computerworld.com/article/2502348/it-management/it-jobs-will-grow-22--through-
2020--says-u-s-.html>.      
25 Marc Andreesen, “Why Software is Eating the World”, August 20th 2011, The Wall Street Journal. 
Retrieved from: https://www.wsj.com/articles/SB10001424053111903480904576512250915629460  
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2.2 WHY SOFTWARE IS HARD TO PROTECT 

In addition to the contextual factors shaping the dynamic software industry, there are seven 

characteristics that it is useful to point out while talking about the inherent difficulties in protecting 

computer programs26: 

1) Software is inherently functional. It requires creativity, but such creativity is deemed exclusively 

for functional outcomes. Paradoxically, creativity is somehow considered a disadvantage for 

computer programs, and most of the time programmers exert efforts to create the simplest and 

most straightforward outcome. Also, software properties imply interoperability, which can be 

defined as “the ability of two or more systems or components or web services to exchange 

information and to use information that has been exchanged”27. 

2) Software embodies multiple types of creativity. Among them, it is useful to mention the multiple 

line-by-line codes, the non-literal internal elements (such as data formats and command sets), 

the external interfaces used (Application Programming Interfaces, Graphical User Interfaces, 

etc.).  

3) Software evolution is often incremental. The programming phase is many times goal-oriented 

and involves the reuse of previously existing codes. There is a limited record of prior art that 

usually exists only in other source codes, making it difficult to determine where patent protection 

is eligible. Consequently, protection of incremental changes applied to the code may not be 

granted because of the small size of change and frequent reuse of the code itself. 

4) Software is increasingly short-lived. With respect, for instance, to mainframe technology - whose 

expected life was between 10 and 20 years - personal computer software is expected to become 

obsolete way earlier and its lifetime has shortened (6 months to 2 years). This trend is even more 

impressive taking into account life cycle of mobile apps, which can sometimes only survive few 

weeks before becoming outdated. 

5) Software development methodology has evolved. Again, the comparison with mainframes is 

explanatory: mainframes were the product of small development teams working over a long time, 

while nowadays software industry has widely adopted agile development practices and open 

source collaboration.  

 
26 David Hayes, ‘‘Brief History of Software: From mainframe to mobile’’, Software IP: The 20th Annual 
BCLT/BTLJ Symposium – Intellectual Property Protections for Computer Programs Past, Present, and 
Future delivered at The 20th Annual BCLT/BTLJ Symposium of U.S, UC Berkeley School of Law, April 
14th, 2016) [unpublished]. 
27 IEEE, “Standard Computer Dictionary: A Compilation of IEEE Standard Computer Glossaries, 1990. 
Retrieved from: https://ieeexplore.ieee.org/document/182763  
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6) Software exists in many different markets. There has been a tremendous evolution from discrete 

and small markets for mainframes to mass markets for computer software and potentially infinite-

ranged markets for mobile apps. Each of these markets displays unique characteristics calling 

for different types of IP needs over different durations.  

7) Software has many different distributions and use architectures. This aspect pronouncedly 

influences the type of IP protection that may be appropriate for a specific business model. Among 

them, it is worth to mention: on premises, client/server, cloud computing, software-as-a-service, 

application service provider, peer-to-peer.  

 

The list provided can be used as a wrap-up reference in the explanation of the implicit complexity 

characterizing computer programs protection. Nonetheless, there are some points which are worth 

to be deepened, as particularly meaningful for the elaboration of the topic presented hereafter.  

The primary technical objective of software patentability is whether it qualifies as an invention that 

represents a new and useful improvement or “any new and useful art, process, machine, 

manufacture or composition of matter”28. The related difficulty concerning software eligibility is that 

a software program can use complex systems to emulate what would be physical processes or a 

machine. Therefore, it can become difficult to determine whether to classify a computer program as 

a new invention or a non-patentable algorithm or design.         

Even stepping over the technical requirement satisfaction, there is a considerable difficulty in 

classifying software as a specific form of IP subject matter. The intricacy may lie behind the fact that 

computer programs are not monolithic works, since they have multiple elements that could 

potentially fall into different types of IP protection.  

Computer programs are built up around a set of instructions initially expressed as source code. Being 

the source code expressed in a written form associable to a literary work, it may be logical to assume 

the copyright as the suitable form of protection. However, the software also needs to be compiled 

into an object code - constituting readable instructions that can be directly executed by the computer 

machine. Here is where the first problems arise, since classifying in a strict way software as literary 

works may drive to mis-consider other elements of the computer programs which can’t be protected 

by copyright. As a matter of fact, the lines of code characterizing a software have a function that is 

not dependent on their grammatical construction. This implies that the source code of a specific 

computer program can be completely different from that of another, but yet have the exact same 

 
28 US Patent Act. Retrieved from: https://www.wipo.int/edocs/lexdocs/laws/en/us/us176en.pdf  
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output in generating instructions to achieve a result29. Such controversial “idea vs. expression” 

dichotomy can lead, for instance, to problems of reverse engineering which are often considered at 

the forefront of the software protection debate and make it delicate to evaluate the creative and 

distinctive aspect behind a computer program.     

Leveraging the above considerations and reasoning, it is evident how computer implemented 

inventions represent a complicated concept, and their intricacy remains one of the driving motives 

for the existing debate about how to protect and control software30.   

 

2.3 EXISTING FORMS OF PROTECTION FOR SOFTWARE 

When software initially came to affect our lives, it was considered as part of the general notion of a 

computer and so it did not have any separate protection regime. The first relevant discussion about 

splitting software from hardware in terms of IP protection was held in 1967 at the United Nations 

level31. Contextually, an international committee was established and it prepared a model law, which 

was finally rejected to adopt a completely new approach.  

Nowadays, the situation has changed and there is the possibility to protect computer programs in 

various ways. Copyright protection is granted both in the United States through the Copyright Act of 

1976 and all over Europe, at least for what concerns EU Member States from the Directive 

91/250/EEC. Also, the Agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS), 

an international agreement dealing with intellectual property protection with the purpose of 

incentivizing investments in innovation and research of new ideas and technology32, expressly takes 

into consideration computer programs within the copyright’s provisions.  

Patent protection, on the other hand, is available under certain circumstances, but more 

controversial, since its applicability is still uncertain, as will be elaborated later in the work. 

Furthermore, also trade secret has had a role in this scenario. It was indeed important during the 

mainframe era, during which software was rarely distributed in its source code form and an ideal 

mechanism to protect internal working and design of software source code was through trade secret. 

Nevertheless, the importance of trade secret declined with the beginning of the personal computer 

 
29 Andres Guadamuz Gonzalez, “The Software Patent Debate”, 2006. Journal of Intellectual Property 
Law & Practice. 
30 Howard K. Szabo, “International Protection of Computer Software: The Need for Sui Generis 
Legislation”, (1986) 8 Loy L.A. Int'l & Comp. L. Rev511 at 515. 
31 Yoshiyuki Miyashita, ‘‘International protection of Computer software’’, (1991), 11 Computer L.J. 
41<http://repository.jmls.edu/cgi/viewcontent.cgi?article=1390&context=jitpl>. 
32 Hiroko Yamane, “Interpreting TRIPS Globalisation of Intellectual Property Rights and Access to 
Medicine”, 2011. Hart Publishing, Oxford and Portland, Oregon, p.1. 
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era around 1990. Firstly, because copyright protection started to be acknowledged as a dominant 

paradigm. Secondly, because with the rise of the World Wide Web much of the functional coding 

behind web pages was made visible33. Also, trade secret law is not in accordance with the open 

source and free software movements which both advocate for a wider accessibility to software 

codes. This disuse of trade secret justifies that, in what follows, the focus will be on a more detailed 

description of copyright and patent alternatives for computer programs, with particular regards to 

European regulatory perspective.  

 

2.4 WHY INTELLECTUAL PROPERTY FOR SOFTWARE 

With the aim of responding to this advancing innovation and complying with the needs of multiple 

industries, different jurisdictions have progressively been focusing on legal protection to computer 

programs. To understand the need of IP protection for computer programs, it is worth to recall more 

in general the relevance of Intellectual Property Rights. The contribution offered by Schumpeter34 let 

us understand that innovating includes more than the mere invention. Indeed, the innovation process 

encompasses a variety of elements needed to bring a new technology to the market. In such a 

context, a fundamental role is played by the so-called “appropriability regime”. Teece (1986)35 

maintains that the ability of innovators to capture profits is influenced by two forces - the technological 

characteristics of the good and the existing legal environment. The former refers to the extent to 

which a good is replicable, which in turn influences the barriers to competitors. When it comes to the 

legal environment, a stronger enforcement of Intellectual Property Rights can provide advantages to 

innovators defending themselves from competitors and potential imitators.  

These driving concepts find relevance in the field of computer-implemented inventions, whose 

protection need can also be justified through a recall to labor theory as well as economic incentive-

based theory. From the point of view of labor theory, intellectual property rights are useful to protect 

software programmers - the individuals who design instructions for computers. This theory was 

originally developed by John Locke36 as related to tangible property rights, and then its application 

has been extended to intangible property rights. In the context of computer programs, the basis for 

 
33 Molla Mekonen Abey, “Anomaly of Existing Intellectual Property Protection for Software”, 2017. 
34 Joseph Alois Schumpeter, “The theory of economic development; an inquiry into profits, capital, 
credit, interest, and the business cycle”, 1934. Cambridge, MA: Harvard University Press.  
35 Teece, D. J. (1986), “Profiting from technological innovation: Implications for integration, 
collaboration, licensing and public policy”, Research Policy, 15(6), 285305. 
36 John Locke, “Second Treatise of Government”, Book II, Ch. V , 1690, at pp. 26 & 27 
<http://www.earlymoderntexts.com/assets/pdfs/locke1689a.pdf>.  
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protection is that programmers own their efforts and therefore also the products of their efforts. For 

what concerns the economic incentive-based approach, frequently referred to as utilitarianism, the 

theory places emphasis on the duty of society to reward creators. It specifies that there should be 

an incentive to produce goods because the rents coming from their use or selling will allow the 

inventor to cover the costs of production37.  

 

Having provided a theoretical overview as to why software protection matters, it is now interesting 

to deepen the argument from a strategic perspective. The reason why computer programs require 

particular consideration is also that software has now become a core competency that is critical to 

the global competitiveness of many firms in multiple industries38. “Software capacity”, which can be 

defined as the total amount of software that an organization can build and maintain, is a key to a 

competitive participation in the modern global economy39. To further strengthen the concept, if we 

recall the idea explained above of weak boundaries characterizing the current software industry, it 

is straightforward to come up with the intuition that the barriers to entry are lower compared to many 

other industries where large complementary assets provide substantial obstacles to competition. To 

keep it simple, barriers to entry represent the cost for a new entrant to access the competitive 

landscape. Since all a programmer needs to code a new program is the access to a computer, the 

barriers in this case appear extremely low40. This aspect has to be seen as a double-edged sword: 

on the one hand, if patents - or any other form of intellectual property rights - are able to provide 

substantial protection for the creators, then the benefits should be clear and observable in the 

software industry, and inventors should be capable of extracting rents from the product of their work. 

On the other, a weak appropriability regime may risk to disincentivize innovation and technology 

transfer, resulting in a negative effect for the creators, as well as with respect to the whole societal 

impact. For this reason, companies have looked to obtain a more effective legal protection so as to 

avoid prejudicial exploitation of their inventions by competitors. 

 
37 Aplin Tanya, Davis Jennifer, “Intellectual Property Law: Texts, Cases, and Materials”, 2009. Oxford 
University Press. 
38 Shirley Tessler, Avron Barr, Nagy Hanna, “National Software Industry Development: Considerations 
for Government Planners”, 2003. 
39 Shirley Tessler, Avron Barr, “National Software Industry Strategies”, Council on Foreign Relations, 
Globalization of Industrial R&D Study Group, January 1997. http://www.aldo.com/papers/cfr197.pdf  
40 Seldon J. Childers, “Don't Stop the Music: No Strict Products Liability For Embedded Software”, U. 
Fla. J.L. & Pub. Pol'y 125, 175 n.205 (2008). 
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However, dealing with intellectual property - and even further while focusing on computer programs 

- rights are complex to define, as unlike ownership of physical assets, the space of ideas is difficult 

to delineate41.  

 

2.5 COPYRIGHT AND PATENT PROTECTION REQUIREMENTS 

From an economic perspective, the purpose of IP law is to promote and foster innovation, together 

with facilitating technological transfer and trade. Adopting a wider policy perspective, IP rights aim 

to strike a balance between incentives to create and access to such creations. Coherently with these 

objectives, copyrights and patents are arguably the two most relevant forms of protection while 

dealing with software inventions. Taking a step behind in approaching the complexity of computer 

programs protection, it is worth to go through the general requirements coming along with copyright 

and patent protection. 

 

2.5.1 COPYRIGHT: DEFINITION AND REQUIREMENTS 

Copyright law is a branch of that part of the law which deals with the rights of intellectual creators42. 

Copyright protection is often identified as one of the means of promoting and disseminating the 

cultural heritage, and its subject matter comprehends “every production in the literary, scientific and 

artistic domain, whatever the mode of form of expression”43. Provided that the work within the above 

subject matter is an original intellectual creation, the protection is granted independently from the 

quality thereof or the value attached to the work. From a practical point of view, copyright protection 

is provided for: literary works; musical works; artistic works; maps and technical drawings; 

photographic works; motion pictures; computer programs (either as a literary work or independently).  

 

2.5.2 PATENTS: DEFINITION AND REQUIREMENTS 

Referring to the definition provided in the World Intellectual Property Organization’s Intellectual 

Property Handbook, a patent is a document issued, upon application, by a government office, which 

describes an invention and creates a legal situation in which the patented invention can normally 

only be exploited with the authorization of the patent owner44. In order to be eligible for patent 

 
41 Lauren Cohen, Umit G. Gurun, Scott Duke Kominers, “Patent Trolls: Evidence from Targeted Firms”, 
2017. HBS Working Paper, 15-002. 
42 Supra note 14. 
43 Supra note 14, at 42. 
44 Supra note 14, at 17.  
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protection, the invention under examination must comply with the requirements reported in the 

following:  

- the invention must fall within the scope of patentable subject matter, which is typically defined 

in terms of the exceptions of patentability. Article 27 of the TRIPS Agreement clarifies that 

inventions may be excluded from patentability protection if the prevention within their commercial 

exploitation is needed to protect “ordre public or morality, including to protect human, animal or 

plant life or health or to avoid serious prejudice to the environment, provided that such exclusion 

is not made merely because the exploitation is prohibited by their law”45. Examples of fields of 

technology which may be excluded from subject matter includes: discoveries of materials or 

substances already existing in nature; scientific theories or mathematical methods; plants and 

animals other than microorganisms; schemes, rules or methods performing purely mental acs or 

playing games; methods of treatment for humans or animals46.  

- the invention must have an industrial applicability, meaning that it has to be applicable for 

practical purposes, not purely theoretical. This requirement is met as long as the product, for 

instance, can be manufactured without taking into account the use of the product itself. On the 

other hand, the usefulness of the claimed invention is often evaluated to determine the industrial 

applicability.  

- another requirement to be granted patent protection is the one of novelty. An invention is 

considered new whether it is not anticipated by the prior art47. The prior art includes any 

information on the character of the invention, no matter the way it has become publicly available 

(through publication, oral disclosure or disclosure by use).  

- the requirement of inventive-step, also known as non-obviousness, implies the evaluation as 

to whether or not the invention “would have been obvious to a person having ordinary skill in the 

art”48. Differently from the assessment of novelty, in this case the subject matter is evaluated by 

applying multiple sources of prior art. The inventive step requirement is aimed at preventing 

exclusive rights forming barriers to normal and routine development49. 

 
45 Agreement on Trade-Related Aspects of Intellectual Property Rights, December 15, 1993, 33 I.L.M. 
76 (WTO). 
46 Supra note 14, at 18. 
47 Supra note 14, at 19. 
“Prior art” is, in general, al the knowledge that existed prior to the relevant filing or priority date of a 
patent application, whether it existed by way of written or oral disclosure. 
48 Supra note 14, at 20. 
49 EPO, “Guide for Applicants: How to Get a European Patent”, Section III B. Retrieved from: 
https://www.epo.org/applying/european/Guide-for-applicants/html/e/ga_b_iii.html 
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Bringing clarity towards the requirements of copyright and patent protection is useful before deep 

diving into what makes software complex to defend. 

 

2.6 COPYRIGHT PROTECTION FOR SOFTWARE 

When the issue of computer programs protection came up during the 70s, there was a spread 

uncertainty about how to deal with them under copyright law. The topic was particularly relevant in 

the US, where the software industry development was impressively fast. In 1974, the Congress 

established the Commission of New Technological Uses of Copyrighted Works to determine the 

applicability of copyright law to software. The Commission acknowledged the possibility to protect 

computer programs through copyright, but also stated that “any idea, procedure, process, system, 

method of operation, concept, principle, or discovery” was not covered by copyright protection even 

with regards to software.  

Accordingly, also the European Union in 1991 adopted the same interpretative solution. The main 

reason for this EU Directive was the harmonization and standardization of rules pertaining to 

computer programs across Europe and also the need to bring EU software law in line with the US 

law50.  

At the international level, the World Intellectual Property Organization (WIPO) Copyright Treaty and 

the above-mentioned TRIPS Agreement are the most recent instruments governing copyright law: 

- The WIPO Copyright Treaty (WCT) is a special agreement under the Berne Convention for the 

Protection of Literary and Artistic Works51 which deals with the protection of works and the rights 

of their authors in the digital environment. Among its various sections, the Treaty also deals with 

the subject matter of computer programs to be protected by copyright, whatever the mode or 

form of their expression. 

- The Article 10 of the TRIPS Agreement52 deals with ‘Computer Programs and Compilations of 

Data’ and states that computer programs, whether in source or object code, shall be protected 

as literary works under the Berne Convention. 

 

 
50 Pamela Samuelson, “Comparing U.S. and EC Copyright Protection for Computer Programs: Are 
They More Different Than They Seem?”, (1993)13 J.L. & Com. 279 at 282. 
51 The Berne Convention, adopted in 1886, deals with the protection of works and the rights of their 
authors. It provides creators such as authors, musicians, poets, painters etc. with the means to control 
how their works are used, by whom, and on what terms. 
52 Supra note 45. 
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In force of this wide acknowledgment, copyright protection has been a commonly accepted method 

of protecting computer programs. In specific, software falls under the category of literary works, as 

the developer writes software commands and instructions as other authors of literary works do. 

However, the protection granted by copyright law covers only the expression of a computer program 

and this aspect led to criticism about the degree of comfort that copyright can give to software 

creators53. In this regard, due to the impressive growth of software industry, a major problem began 

to occur, which is copyright infringement - also known as piracy54. Referring to the definition of 

copyrights as “the certain rights for an author to original work they have written (...), the right to 

reproduce the copyrighted work, distribute and display copies of their work to the public, the right to 

perform the work in public, and the right to produce new work deriving from the copyrighted work”55, 

copyright infringement can be thus intended as the illegal distribution and unauthorized copying of 

computer programs. By and large, decisions on copyright protection applied to software failed to 

carefully distinguish between two related but different questions in infringement cases. These 

questions are: first, it is not always possible to clarify whether the evidence supports an inference 

that the defendant copied the prosecutor’s program. Second, whether the copying was wrongful or 

not is frequently argument of debate. The first question deals with factual proof of copying, while the 

second deals with applying liability policies concerning the scope of copyright protection56. A clear 

regulation concerning the degree of similarity allowed between two or more computer-implemented 

inventions is lacking. In specific, the degree of similarity required for liability varies depending on the 

nature of the work: programs coded in an environment with multiple expressive options receive a 

broader protection with respect to works created in an environment with few expressive options. The 

reason is intuitively that as the range for expression shrinks, the goal of protecting an author's 

expression is more likely to conflict with the broader goal of encouraging future expressive works57. 

More generally, computer programs are essentially functional, and it is frequently not possible to 

separate the expression from the idea so as to determine what is copyrightable.  

These considerations drove regulators to question themselves about the problem of applying a 

doctrine developed for creative activities to a technological landscape that may instead require a 

different and tailored framework. In parallel, as time passed and software developers realized that 

 
53 Raymond T. Nimmer, Patricia Ann Krauthaus, “Software Copyright: Sliding Scales and Abstracted 
Expression”, (1995) 32 Hous. L. Rev. 317. 
54 Murtaza Ali Khan, Wadha Al Nafjan, “Software Copyright Infringement: Causes, Forms and Effects”, 
2011. 
55 Michael J. Quinn, “Ethics for the information age”, Pearson Education Inc., Boston, 2009. 
56 Supra note 29. 
57 Supra note 53. 
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copyright protection was limited to the literal elements of their creations, they started to claim 

copyright protection also for the non-literal element of software - commonly referred to as “look and 

feel” of computer programs58. “Look and feel” is a phrase invented by two lawyers named Jack Russo 

and Doug Derwin who wrote an article in 1985 for a computer law magazine about aspects of 

software user interfaces that the authors thought might be protectable by copyright. Although there 

is no legal definition of “look and feel”, some have speculated that the look refers to the appearance 

of the screen displays, while the feel refers to how the program interacts with the users when 

performing its functions. However, the “look and feel” of a software product refers to the conceptual 

aspect of such product, and copyright law prohibits the protection of concepts59. Some researchers 

maintain that allowing for copyright protection of the “look and feel” of a computer program would be 

detrimental to society, since people would risk becoming dependent on a particular user interface 

and would keep on using only a specific software package, making the entrance of new players in 

the industry extremely difficult. In spite of the regulators’ opposition to the “look and feel” coverage, 

the use of copyright protection for software has been consistent. According to David Hayes60, the 

increase in the reliance on copyright depends on four factors:  

- Even without providing a clear and comprehensive discipline as concerns its infringement, 

copyright remained important for protection against piracy in the mass market, especially with 

the rise of peer-to-peer networking; 

- The increase of uncertainty with respect to software patentability also played a role, as will be 

debated later in this work; 

- The rise of open source software also had an influence. Indeed, open source requires copyright 

protection as a legal basis for enforcing the terms of a license; 

- Finally, the move of software in the cloud potentially reduces the opportunity for piracy and 

programs imitation.  

 

2.7 INCENTIVES AND DISSUASIVE ASPECTS OF COPYRIGHT FOR SOFTWARE 

Copyright protects the expression of the idea, not the idea itself. This reveals itself as controversial 

in the software environment, since two programs with different texts can have completely equivalent 

behavior. Consequently, competitors can create a different ‘text program’ offering identical 

 
58Pamela Samuelson, "Why the Look and Feel of Software User Interfaces Should not be Protected by 
Copyright Law." Communications of the ACM, 1989. 
59 Linda Shan, “The Effect of Lotus v. Borland Case”, Retrieved from: 
http://groups.csail.mit.edu/mac/classes/6.805/student-papers/fall94-papers/shan-copyright.txt  
60 Supra note 26. 
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functionalities. This mechanism came to spotlight during the 1980s through the practice of reverse 

engineering, which did not require the direct copying of a code, but rather created a functional replica 

by observation of the program black-box behavior61. The most relevant reverse engineering cases 

were those between the Lotus Development Corp. and three firms that cloned its 1-2-3 

spreadsheet - Paperback Software’s VP-planner, Mosaic Software’s The Twin, Borland 

International’s Quattro - among which only the first one will be recapped in what follows. After the 

introduction of the 1-2-3 spreadsheet in January 1983 for the IBM PC, Paperback Software 

introduced its VP-planner spreadsheet in 1987. VP-planner had been written from the ground-up to 

emulate the behavior of Lotus 1-2-3, but there was no claim of source code theft. Lotus filed suit 

against Paperback Software seeking to apply the concept of look-and-feel infringement. The District 

Court of Boston issued a controversial decision in such regards in 1990, stating that Paperback 

Software had infringed Lotus’ copyright by copying the menu structure of 1-2-3. The decision implied 

that the user interfaces should have been significantly different to avoid infringement, but 

nonetheless opened up discussions about the uncertainty behind copyright protection.  

 

The obvious and main advantage of copyright is the simplicity of its application, since it is granted 

automatically to all creations, without the express need of registration. Another distinctive 

characteristic is the length of protection, which lasts at least 50 years after the death of the author. 

This feature is questioned as related to software, because computer programs frequently become 

obsolete after a few years and are rarely commercially exploited for such a long period of time. 

Moreover, software falls under the category of ‘literary works’, but literary works are valued because 

of their expression while computer programs have almost no value to the users in their raw text form. 

Users are interested in the functionalities of a program, not in the codes behind them.  Copyright 

largely protects arts in the forms of writings and creative works of aesthetic value, achieving the 

utilitarian purpose of recognizing the interest of the creator of the work, as also discussed above. 

Computer software is a technological output falling into the category of basic science and the 

question of whether it forms an art or not has remained a controversial issue62.  

 
61 Martin Campbell-Kelly, “Not All Bad: An Historical Perspective on Software Patents”, 2005, Michigan 
Telecommunications and Technology Law Review, Vol. 11, Issue 2. 
62  Information Society Technologies Advisory Group, “The Missing Key Enabling Technology Toward a 
Strategic Agenda for Software Technologies in Europe” , online: (2012) EU Commission at 10 < 
https://ec.europa.eu/digital-single-market/en/news/software-technologies-missing-key-enabling-
technologies-istag-working-group-software>. 
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Another critical point is the mathematics behind software. Under the TRIPS agreement63, 

mathematical concepts are not copyrightable. On the other hand, the same agreement explicitly 

permits copyright protection of program source and object codes of any form. It is thus not clear what 

the regulation dictates if a computer program implies a great amount of mathematical formulas and 

concepts behind its functioning.  

 

2.8 PATENT PROTECTION FOR SOFTWARE 

As stated above, the intrinsic intangibility characterizing software, paired with the debate on whether 

software code should be protected for the idea behind it or its expression, makes the identification 

of an intellectual property subject matter particularly intricate for software inventions. This complexity 

led the way to frequent changes in regulation and juridical interpretations at the European Patent 

Office level, making it intricate to evaluate how the software patent discipline can be applied to foster 

the growth of Small and Medium Enterprises across Europe. With the aim of disentangling the 

complexity of the European software patentability discipline, it is useful to start from gaining an 

understanding of the general application of patent protection to computer programs. 

 

Originally, computer programs were not considered eligible for patent protection, as they were 

conceived either as mathematical discoveries or abstract ideas. Today, in response to the growing 

relevance of software industry and to the weaknesses identified in the software copyright framework, 

patent law is increasingly becoming a way to protect software64. The beneficiary of a patent is 

granted an exclusive right to exploit a creation, which constitutes a monopoly that enables the 

inventor to oppose the use of his invention by third parties without authorization. The effects of a 

patent grant are that the patented invention shall not be exploited in the country by persons other 

than the patent owner, unless the owner agrees to such exploitation. Therefore, while the owner is 

not given a statutory right to practice the invention, he or she is given a right to prevent others from 

 
63 Agreement on Trade-Related Aspects of Intellectual Property Rights, Annex 1C to the Final Act and 
Agreement Establishing the World Trade Organization, December 15, 1993, 33 I.L.M. 76 (WTO). 
General Agreement on Tariffs and Trade, Uruguay Round (including GATT 1994), Marrakesh, April, 
1994 [hereinafter TRIPS]. 
64 Working group on Libre Software, ‘‘Free Software / Open Source: Information Society Opportunities 
for Europe?’’, EU commission Community Research and Development Information Center (23 February 
2000), Online: EU Commission News & Events at 22 
<http://cordis.europa.eu/news/rcn/14374_en.html>. 
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commercially exploiting his invention, which is frequently referred to as a right to exclude others from 

making, using or selling the invention65.  

Article 27.1 of the TRIPS agreement requires that patents be available in all fields of technology, 

provided that they are new, involve an inventive step and are capable of industrial application, 

subject to certain limited exceptions66. This broad requirement drove to a discussion as to where it 

is possible to draw a line between copyright and patent protection for software. In many countries, 

computer-implemented inventions constitute patentable subject matter if they have a technical 

character or involve a technical teaching67. Software inventions should then both produce a technical 

effect and fulfill the conditions of patentability.  

In addition to the formal requirements stated by the European Patent Convention, while evaluating 

the appropriateness of associating patents to software programs one should keep in mind the 

following. Patents by nature motivate inventors and allow them to recoup their R&D investment 

granting exclusive exploitation. Nonetheless, patents could also be considered as an exception to 

the general principle of the free circulation of ideas and free market. Even if it sounds provocative, 

this aspect should be considered alongside with the so-called ‘contract theory’ - sometimes denoted 

by the Latin expression quid pro quo. Indeed, patents are a means to encourage inventors to disclose 

their creations otherwise kept secret, leveraging the belief that such increased openness to 

disclosure can inform and inspire other inventors68. Therefore, the evaluation of patent system, 

particularly when applied to a complex subject like computer programs, needs to strike a balance 

between different and frequently colliding aspects (e.g. conferring market power vs. limiting 

competition vs. fostering innovation). 

  

 
65 Supra note 14, at 17. 
66 Supra note 45. 
67 Supra note 62, at 436. ‘Technical teaching’ is referred to as an instruction addressed to a person 
skilled in the art on how to solve a particular technical problem using particular technical means. 
68 EU Publications, “Study of the effects of allowing patent claims for computer-implemented 
inventions”, 2008. Retrieved from: https://publications.europa.eu/en/publication-detail/-
/publication/90421535-ff72-46f3-b09e-a4bb8e0e711b  
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SECTION 3: METHODOLOGY 
In this section an explanation of the methodological choices behind the thesis outline is provided. 

The work is structured in line with the following purposes:   

• covering a clear and extensive definition of the phenomenon under examination and of the 

research gap found out during the review of existing literature;  

• analyzing the dynamic context underpinning, pointing out complexity, weaknesses and space for 

improvement through the reporting of multiple cases that lay the groundwork for conclusive 

recommendations;  

• drafting conclusions with regards to key takeaways of the research conducted, supported by 

exploratory analysis, highlighting where more clarity and further research is needed.  

 

In line with the choices of research design, the methodological stance chosen for the thesis is the 

approach frequently referred to as “economic analysis of law”. The method has been extensively 

discussed by Posner (1998)69 and aims to understand the behavior of actors regulated by the law. 

The economics analysis of law has both positive (that is, descriptive) and normative aspects, as it 

tries to explain the behavior of actors regulated by law, but potentially also to improve the regulatory 

framework by flagging unintended or undesirable consequences which may hamper the distribution 

of wealth and, generally, economic efficiency. 

In the context examined by Posner, Coase (1960)70 occupies a central place with his path-breaking 

article The Problem of the Social Cost, arguably representing the origin of the modern law and 

economics movement by delineating an economic analysis of law71. It is particularly useful to build 

upon Coase’s statement that “two parts co-exist in law and economics that are quite separate 

although there is a considerable overlap and are separating more and more as time goes by”. The 

first part the author refers to is the study of the influence of the legal system on the economic system, 

while the second part, often called the economics analysis of law, consists of an economic analysis 

on the working of the legal system.  

Applying Coase’s rationale to the topic of this research, it would be reasonable to identify the former 

concept with the analysis here provided as concerns the complexity characterizing the European 

regulation for software patents and how it impacts economics.  

 
69 Richard A. Posner, “Values and Consequences: An Introduction to Economic Analysis of Law”, 1998.  
70 Coase, R.H., “The Problem of Social Cost” (1960). The Journal of Law and Economics, Vol. 3, pp. 1-
44. 
71 Hovenkamp, H. J., "The First Great Law & Economics Movement" (1990). Faculty Scholarship at 
Penn Law, pp. 494-495. 
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The latter concept, instead, rather refers to the purpose of pointing out the patenting behavior of 

Small and Medium Enterprises, to understand how software patent discipline applies to these 

companies, and how a harmonization of the discipline and a clear framework of incentives at the 

regulatory level could increase reliance on patent protection and spur economic efficiency. 

The shift from law and economics to economics analysis of law is recalled by Posner, whose 

approach consists no longer in using legal literature to analyze what is considered an economic 

problem per se, but claiming explicitly the relevance of economic considerations to evaluate legal 

complexity and to develop, indeed, an economics analysis of law72. 

In the specific case of interest, the field of law is complex due to the dichotomous nature of computer 

programs and a general lack of harmonization in the EU regulatory framework. This may hinder the 

welfare of SMEs and consequently impact the overall system. A perspective involving economics 

and law is therefore appropriate to search for interesting findings and draft recommendations.  

 

The main topic components will be put into context to underline how their interrelation brings 

opportunities and complexity, leading to a research gap to be filled.  

Accordingly, an analysis of the most relevant European Patent Office Case Law and Courts 

decisions will be conducted to investigate how landmark cases contributed to the definition of 

software patents requirements, and the reasoning behind the evaluation of patents choice will be 

explained in detail. Results will then be applied to SMEs with the aim of identifying opportunities and 

opposing forces relatable to the possibility of protecting computer programs through patents.   

The approach to the analysis of the data available for investigating the research question will recall 

the aspects of the so-called exploratory data analysis (EDA), whose general goal is to discover 

patterns in data73. In the context of this research, EDA refers to a tradition of data analysis that 

originates from the contribution of John Tukey back in 197774 and involves the use of descriptive 

techniques paired with the intuition of the analyst to investigate data-driven information. Differently 

from the confirmatory approach, which leverages statistical data analysis to operate hypothesis 

testing and reformulate theory, the exploratory approach implies the use of available quantitative 

and qualitative data to suggest theory. Ideally, such method serves the purpose of advocating 

 
72 Harnay, S. & Marciano A., “Posner, Economics and the Law: From “Law and Economics” to an 
Economic Analysis of Law” (2009). Journal of the History of Economic Thought, Vol. 31, No. 2. 
73 Behrens, J.T., “Principles and Procedures of Exploratory Data Analysis” (1997). Psychological 
Methods, Vol. 2, No. 2, pp. 131-160. 
74 Tukey, J. W., “Exploratory data analysis” (1977). Reading, Mass: Addison-Wesley Pub. Co. 
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patterns worthy of further testing in future studies75. The major advantage characterizing an 

exploratory approach is that it allows an unstructured examination of data and confers to the 

research the possibility of questing for empirical patterns that may foster new analysis in the field of 

interest. The exploratory analysis is characterized by: (a) an emphasis on the substantive 

understanding of data addressing the broad question of “what is going on” concerning a 

phenomenon of interest; (b) an emphasis on graphic synthesis and representation of data; (c) a 

focus on iterational insights generation.  

 

Data collection 

To investigate the research question, both qualitative and quantitative data have been collected. The 

main sources used have been: (1) European Patent Office “Case Law of the Boards of Appeal”, to 

gather details about the landmark decisions of EU Courts on the matter of computer programs 

patentability; (2) European Patent Office statistics and indicators, to analyze information on the 

trends concerning patenting activity across the EU; (3) European Patent Office Annual Reports, to 

check for the available breakdowns within the data over the last decade; (4) Eurostat database for 

science, technology and innovation activity within EU countries, with particular regards to the 

Community Innovation Survey conducted. (5) Existing literature dealing with SMEs patenting activity 

and software industry growth trajectories, to further strengthen the analysis going beyond European 

Patent Office data when needed. 

 

Data analysis objective 

The aim of the analysis section, by means of coupling qualitative and quantitative data, has been to 

understand how the complex EU regulatory framework and the nature of patent protection can apply 

to SMEs and influence their patenting behavior within the fast-evolving context of the software 

industry.  

Data trends over the last decade have been analyzed with the aim of finding tendencies in the 

patenting behavior with respect to technical fields and companies’ categories. Particular attention 

has been dedicated to the evaluation of the ratios between patent applications and patents granted 

 
75 Mayer L.S., “The Use of Exploratory Methods in Ecomonic Analysis: Analyzing Residential Energy 
Demand” (1980). Academic Press, “Evaluation of Econometric Models”, pp. 15-45. Volume URL: 
http://www.nber.org/books/kmen80-1  
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related to computer programs. Also, an analysis of innovative SMEs’ propensity to file for patent 

protection and of their contribution to the total amount of European Patent Office applications in 

recent years has been conducted.  
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SECTION 4: PATENTS RELEVANCE, INCENTIVES AND DISSUASIVE 

ASPECTS, AND SMALL AND MEDIUM ENTERPRISES SPOTLIGHT 
This section offers a consideration of the importance of patent protection from an economic 

perspective. Also, it provides an evaluation of the incentives and dissuasive aspects behind the 

choice of enforcing patent protection. In the end of the section, a deep dive on the relevance of Small 

and Medium Enterprises is reported, with the purpose of understanding their importance in the EU 

scenario and their propensity to patenting activity. 

 

4.1 PATENTS RELEVANCE AND ECONOMIC IMPLICATION 

The description elaborated in the above section was required to provide an overview of the dynamic 

situation involving Intellectual Property for computer programs in the last decades, in response to 

the advancing innovation and exponential growth that the software industry has experienced. What 

arose is a controversial evaluation of software protection means and requirements, with particular 

regards to the opposition between copyrights and patents. Despite being aware that patent law is 

not necessarily acknowledged as the best way to protect a computer implemented invention, it is 

considered worth to analyze more in detail the economic rationale for patent protection and the 

strategic value of being granted a patent.  

The economic relevance and justification of the patent system can be linked to a variety of rationales, 

among which the predominant ones are based on utilitarian arguments76. The dominant approach in 

such sense maintains that the patent system should be designed in order to maximize social 

welfare77. The basis for discussing patents’ implication is the acknowledgment of a patent as an 

economic asset exploited by the inventor to gain a rent from its use, from the authorized use by other 

individuals and eventually from its sale. The inventor who first files and is granted a patent application 

will be the one benefiting of the exclusive rights to the commercial use of the invention.  

Existing literature also maintains that although competition may suffer when a monopoly is granted 

to an inventor, it has the potential of benefiting if this exclusive right can facilitate the entry of new 

innovative firms78. Moreover, innovation rate can increase thanks to the incentive fostered by a 

 
76 Dan L. Burk, “Law and Economics of Intellectual Property: In Search of First Principles”, 2012. UC 
Irvine School of Law Research Paper, 2012-60. 
77 Dominique Guellec, Bruno van Pottelsberghe de la Potterie, “The Economics of the European Patent 
System: IP Policy for Innovation and Competition”, 2007, Oxford Scholarship Online.  
78 Hall, B. H. (2003). “Business Method Patents, Innovation, and Policy,” NBER Working Paper No. W 
9717. 
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patent, even if it may also suffer if patents discourage the combining of inventions to make new 

products and processes79.  

In the following, two economic rationales for patents will be covered: the social contract rationale 

and the public goods rationale.  

 

4.1.1 PUBLIC GOODS RATIONALE 

Public goods are characterized by non-rivalry and non-excludability. The former implies that making 

knowledge available to an individual does not negatively impact on the quantity of the same 

knowledge available to others80. The latter refers to the fact that once new knowledge is created, it 

is hard to prevent others from gaining access to that. These two features of public goods cause 

problems to inventors, since they find difficult to extract rents from the exploitation of their creations 

and to limit their use by other people accessing such knowledge. The critical point is that no rational 

user will be willing to pay rent for something that can be obtained for free. This leads to free-riding 

from the consumers without incurring any costs and cases difficulties to the inventor in paying back 

the investment made. The main risk connected to this process is intuitively to disincentivize 

innovation and discourage the creation of new intellectual property, driving inventors out of the 

market and deterring social welfare. In the view of public goods rationale, the patent system comes 

into play to address this risk with the purpose of providing an incentive for creators to keep 

innovating. The exclusive right granted by the patent confers the holder a temporary monopoly which 

allows him to recoup the investment and earn a profit connected to this use restriction of the output. 

The absence of patent protection, on the other hand, can result in higher imitation from competitors, 

which can benefit from lower, if not absent, research costs and therefore offer the same good at a 

lower price, displacing the original inventor.    

 

4.1.2 SOCIAL CONTRACT RATIONALE 

In the view of social contract rationale, patents constitute a bargain or social contract between the 

inventor and the society, upon which the patent holder agrees to make his invention public rather 

than keeping it secret, in return for a period of granted exclusivity. This rationale fosters the 

 
79 Heller, M.A. and R.S. Eisenberg (1998). “Can Patents Deter Innovation? The Anticommons in 
Biomedical Research,” Science 280, 698-701.  
80 John Lipczynski, John O.S. Wilson, John Goddard, “Industrial Organization: Competition, Strategy, 
Policy”, 2013. Pearson Education Canada. 
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consideration of patents as a means to disclose valuable information to society and consequently 

lets it benefit from enhanced flow of improved inventions. The underlying idea supporting this 

reasoning is that patents have the potential to help the dissemination of technical information, which 

in turn can accelerate the growth of productivity in the economy81. IP rights, and patents in particular, 

serve to incentivize valuable research by the firms that hold them82, and the whole society can be 

positively influenced by improved R&D. Hence, the social contract rationale is based on the response 

to secrecy and is interestingly a complement, rather than a substitute, to the above-presented 

innovation incentives driven by the public goods rationale.  

In force of this consideration, the two rationales have to be considered as the building blocks of the 

following discussion on the economic implications and incentives and dissuasive aspects behind 

patents. In specific, the incentive to innovate argument is the primary rationale for the patent system, 

since it fosters the making of the invention. Then, after the innovation has been made, the disclosure 

rationale comes in to encourage the dissemination of technical information.  

 

4.2 THE CHOICE OF PATENTING: EVALUATION 

Classical economic theory maintains that investments directed to technology development are 

suboptimal if the intellectual property defending such innovations is weak83. On the other hand, it is 

also argued that an equally considerable impediment to investment for entrepreneurs and inventors 

can arise if intellectual property protection is too strong84. Despite the fact that the peculiar 

characteristics of the software industry makes it difficult to be captured across the existing literature, 

the US Berkley survey by Graham, Merges, Samuelson and Sichelman made up on 1.332 high-tech 

US start-ups provides useful empirical findings85. In response to the cited gap in knowledge, in 2008 

the Berkley Center for Law and Technology (BCLT) conducted a wide-scale survey to determine 

how US start-ups are affected by the patent system. The aim of the study was to point out the aspects 

 
81 Fritz Machlup, Edith Penrose, “The Patent Controversy in the Nineteenth Century”, 1950. The 
Journal of Economic History. 
82 Barnett J., “Intellectual property as a law of organization”, 2011. South. Calif. Law Rev. 84:785—858. 
83 William D. Nordhaus, “Invention, Growth, and Welfare: A Theoretical Treatment of Technological 
Change (1969). 
84 Stuart J.H. Graham & Ted Sichelman, “Why Do Start-Ups Patent?”,23 Berkeley Tech. L.J. 1063, 
1080-81 (2008). 
85 Stuart J.H. Graham, Robert P. Merges, Pam Samuelson, Ted Sichelman, “High Technology 
Entrepreneurs and the Patent System: Results of the 2008 Berkeley Patent Survey”, 24 Berkeley Tech. 
L.J. 1255 (2009). 
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of the patent system that contribute in encouraging or hindering entrepreneurial activity within high-

growth technology industries, among which also the computer programs industry figures out. The 

study will be used in what follows as the main source of reference for what concerns underlying 

opportunities and threats coming along with patent protection86. Accordingly, the core findings of the 

survey are reported in the figure below: 

 

Figure 3: Motives for seeking patent protection. Results from the Berkeley survey 

 

Source: Graham et al., 2009, p. 1301 

 
86 Despite the focus of this thesis being mainly on Europe, the US Berkley survey highlights threats and 
opportunities related to patent protection that are assumed hereafter as generalizable also to European 
Small and Medium Enterprises activity.  
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4.2.1 INCENTIVES OF PATENTING 

Patents to protect from imitation  

The protection motive is probably the most common and intuitive one, as also confirmed by the 

results of the survey conducted by the Berkley Center for Law and Technology. It can be intuitively 

connected with the above explained public goods rationale, since it emphasizes on the exclusive 

right and temporary monopoly granted to the patent holder.  

A temporary monopoly allows the inventors "breathing space" to mobilize resources and to 

undertake negotiations with parties, enhancing the inventor’s chances of profitable exploitation87. 

The intangible character of computer programs makes this motive even more relevant because 

imitation costs are extremely low for software products as there is no production duty apart from the 

initial development. Furthermore, the time-to-market is reduced, and the distribution of a software 

product can happen almost instantaneously through web-based channels88. With respect to tangible 

products, the threat of imitation is arguably riskier, because even encrypting the software code may 

not be enough due to the possibility of circumventing this measure through decompiling methods or 

by the means of reverse engineering.  

 

Patents as an offensive or defensive instrument  

Although there is no agreed definition of strategic patenting, most researchers tend to include the 

use of patents to block competitors within this category. Strategic reasons connected to blocking can 

be divided into defensive and offensive strategies89.  

In the offensive blocking, individuals or firms file a patent with the aim of preventing others from using 

their technical invention in a similar application field. This choice stops other firms from 

commercializing competing products and is used therefore as a means for gaining competitive 

advantage.  

Defensive blocking, on the other hand, can be seen as a reaction to the practice of offensive 

patenting. Indeed, in this case individuals or firms decide to patent to prevent competitors from 

reducing their freedom to operate90.  

 
87 Supra note 26. 
88 Douglas Lippoldt, Piotr Stryszowski, “Innovation in the Software Sector”, 2009. OECD Innovation 
Strategy. 
89 Arundel, A.; Patel, P. (2003): Strategic patenting, Background report for the Trend Chart Policy 
Benchmarking Workshop "New Trends in IPR Policy". 
90 Gaétan De Rassenfosse, Dominique Guellec, “Quality versus quantity: Strategic interactions and the 
patent inflation”, 2010, MIMEO. 
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The alternate presence of these strategies is explanatory of the evidence that the patenting behavior 

of firms is somewhat dependent on the action of their competitors, since if a company exerts a 

blocking strategy, competitors will expectedly follow a similar patent pattern, leading the way to what 

is known as “patent arms race”91.  

In spite of the strategic relevance of blocking, many firms in the software industry tend to avoid the 

substantial use of patents to block competitors. This happens arguably because hindering 

technological development may be counterproductive for software firms in the age of open source 

approach, during which the idea of cumulatively innovating through open collaboration is the 

dominant mindset92.  

Moreover, the peculiar nature of computer programs - and the threats of having protection measures 

circumvented through the above-cited reverse engineering or decompiling methods - makes it 

relatively easy to invent around a patented creation. In such a case, the effect of offensive blocking 

becomes weaker, as a potential imitator can have several technological options allowing him to reach 

the same functionalities as the targeted invention.  

 

Patents to foster the market for inventions  

Many scholars highlight the coordination value of patents to justify their granting and existence. It is 

maintained that patents facilitate efficient collaboration and cooperation between inventors as well 

as those who commercialize and adopt the related product or service, functioning as a definable and 

transferable asset and forming the basis of the market for inventions93. The disclosure of the 

technical and legal information about the invention that occurs when an individual files a patent can 

help in establishing a market for the invention and also in reducing the transaction costs. The impact 

on the costs is interesting, since in many cases there are significant direct costs associated with the 

effort to maintain secrecy. Relying on a trustworthy patent system can then minimize the 

inefficiencies and costs associated with the use of secrecy to protect an invention94.  

Furthermore, once the patent is granted, the holder can enter into negotiations with potential buyers 

or licensors without incurring in the risk of misappropriation95. Patents, as well as other forms of 

 
91 Lina Lage, “Why do firms patent – or not? The business case of software patents, with emphasis on 
SMEs and implications of the European patent reform”, 2015. 
92 Supra note 91. 
93 B. Zorina Khan, Kenneth L. Sokoloff, “Institutions and Technological Innovation During Early 
Economic Growth: Evidence from the Great Inventors of the United States”, 1790-1930. 
94 Jay P. Kesan, “Economic Rationales for the Patent System in Current Context”, 2015. George Mason 
Law Review. 
95 Robert P. Merges, “A Transactional View of Property Rights”, 20 Berkley Tech. L.J. 1477 (2005). 
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intellectual property, play an important role in promoting transaction efficiencies by providing 

protections for information disclosure in a way that adds flexibility also within contractual 

enforcement. Disclosure also makes more information available about the patented technology 

during negotiations and this can reduce the asymmetry of information and the threat of adverse 

selection. Nevertheless, in the software industry, given the peculiar nature of the sometimes code-

based descriptions behind the computer program, the enablement and written requirements are 

difficult to be policed to the competent Office, resulting sometimes in an inadequate technical 

description in the patent specification96.    

The theory known as inducement-to-commercialize can be connected to the idea of market for 

invention and argues that patents can encourage the refinement, practical application and 

deployment of inventions which may otherwise get stuck because of the inventor's lack of funds and 

entrepreneurial spirit97. By patenting their technology, inventors can enlist the assistance of other 

entities, like technology transfer offices that specialize in locating interested parties and can turn the 

technology over for commercialization98. 

The attention to this theory was enhanced by the Bayh-Dole Act of 1980. The Act promoted by the 

US Government gave universities the possibility of benefiting from the patent rights connected to 

inventions arising from government-funded research99. The purpose of the Act was indeed to 

facilitate the dissemination of innovations and new knowledge by means of new commercial 

channels other than academic publications and unpublished reports100. The effects were impressive, 

as universities began patenting and licensing at far greater rates and it is believed that this increase 

reflected an improved rate of technology transfer to the private sector101.   

 

Patents to generate license-based revenues  

If the inventors chose not to exploit the patents themselves, they may sell or license the rights to 

commercialize the patents to another individual or enterprise which will be a source of income 

thereafter. Licensing is known to be particularly relevant for Small and Medium Enterprises (SMEs), 

 
96 Jay P. Kesan, “Carrots and Sticks to Create a Better Patent System”, 17 Berkeley Tech. L. J. 763, 
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97 EPO, FAQ - Unified Patent Court (UPC), available on https://www.epo.org/ 
98 Supra note 97. 
99 The Bayh-Dole Act, 35 U.S.C. §§ 200-212 (1980). 
100 Roberto Mazzoleni, Richard R. Nelson, “Economic Theories about the Benefits and Costs of 
Patents”, 32 J. EcON. ISSUES 1031. 
101 Rebecca Henderson et al., “Universities as a Source of Commercial Technology: A Detailed 
Analysis of University Patenting”, 1965-1988, 80 REV. ECON. & STAT. 119 (1998). 
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since they frequently lack resources as well as diversification and activities across the value chain 

with respect to larger companies102. Smaller firms tend indeed to be more specialized and many 

times do not have the competences, capital or assets to lead the product throughout all of its 

development-to-market process.  

This argument is thus less consistent and applicable for what concerns the software industry. As an 

evidence, it has been pointed out before in this work that the time and resources needed to go from 

product development to market launch in the software industry are significantly less binding. 

Accordingly, the decision of whether to license or not the invention will depend on both the business 

model of the company and the nature of its software invention. If the company adopts an open source 

software (OSS) and leverages strong competencies also in offering complementary services or 

products, then it is expected to exploit the software invention internally. If the SME business model 

relies only on the development of that specific software, it would instead make sense to license out 

the technology, since this would not affect its complementary offering.  

Anyway, the minor relevance of licensing while seeking patent protection is also confirmed by the 

results of the Berkley survey reported in Figure 3 above. 

 

Patent as a signaling mechanism 

When an inventor files a patent, the claim is then published on an accessible database103. This 

implies that patents are valuable as they serve a signaling function to potential investors, 

complementary assets holders, etc.  

By disclosing their technology, inventors can put other parties on notice about the features and 

potential of the product or service. Patent disclosure can therefore serve multiple purposes: inventors 

can be more easily matched; transaction costs between inventors and complementary assets 

holders can be reduced, since they can more efficiently identify each other.  

Moreover, above all in high-tech industries - like the software one - the asymmetric information is a 

concrete problem and influences the relations between inventors and external investors. It is indeed 

difficult for the latter to estimate the commercial value of new technology developed internally by the 

company. This problem is even more amplified dealing with start-ups because it is often impossible 

for investors to evaluate start-ups financial stability due to a lack of previous track records and 

 
102 Supra note 93. 
103 See for instance: Patent Full-Text Database, USPTO, http://www.upsto.gov/patft/index.html  
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revenue streams. To tackle this problem, Spence’s theory (1973)104 comes in help. Accordingly, the 

better-informed party can send a quality signal to the less informed party to reduce the asymmetry 

of information. The patent system is coherent with the signaling theory as patents are observable by 

the less informed parties and are differential costly. Spence focuses on the concept of ‘differential 

cost’ to explicate the condition that the costs of signaling must be lower for the high-quality parties, 

in order to disincentivize low-quality parties to cheat.  

There is also an indirect effect connected to the signaling potential of a patent. Being aware that a 

patent can help in attracting investments incentivizes inventors to keep on innovating and creating. 

Moreover, patents also help firms to attract investors unrelated to the invention itself. Obtaining a 

patent indicates indeed the presence of competent and forward-looking management105. Patent 

statistics are also considered as indicators of other desirable firm attributes, including firm 

productivity, innovative activity, knowledge capital, and productivity of R&D spending. 

 

Patents to facilitate financing  

Other than attracting investors through signaling, patents may help obtain financing. A patent may 

function as collateral and provide financial separation between the inventor and the invention106. 

Spulber interestingly associates the role of patents to the one of corporate securities, maintaining 

that a patent may serve to separate ownership and control of technological innovation. Patent 

holders can take advantage of this separation by retaining the use of technology for themselves or 

for licensing and transferring the patent rights in exchange for financing107. Also, patents can be used 

as collateral to obtain financing and as a coverage asset if the venture fails108. Taking as a reference 

the form of financing coming from Venture Capitalists (VCs), the majority of research dealing with 

venture capital financing and software companies argue a positive relation between patent activity 

and financing by VCs. In the study conducted by Conti et al. (2013) to investigate the role of patents 

as signals used to reduce information asymmetries in entrepreneurial finance, the number of patents 

has been found to be positively related to the likelihood of receiving investments from VCs and also 
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to the amount of the funding received109. These findings are valuable also to the software industry 

specifically, since the ITC start-ups sample used was made up of 44% of start-ups offering a 

software-related product. In the Berkeley survey, there is evidence of this finding: indeed, 60% of 

the software companies surveyed reported that VCs consider patent as really important. Also, firms 

looking to obtain venture funding seem overall to patent more actively prior to the funds seeking, 

which is coherent with the signaling function of patent previously argued.  

Interestingly, the financing motive is rated lower as the size of firms interviewed gets larger, as found 

in the survey conducted by Blind et al. (2006)110. SMEs therefore appear to value the financing 

motive driving patents filing as higher than large firms.  

As concerns the use of signaling to be granted financing, Veer & Jell (2012) found that the signaling 

motive is rated highly important by 51% of small companies surveyed, compared to a lower 26% of 

medium firms and only 9% of large firms.  

Again, the software industry follows these trends only partially. Small companies offering software-

related products report the financing motive as less important if compared to other industries. One 

of the possible justifications is that, in such a dynamic industry, investors may value more a reduced 

time-to-market, an enhanced alliances network and the ability to rapidly reach critical mass rather 

than patents as a signaling mechanism.  

 

Patents as a means of negotiation and to prevent litigation 

The software sector is a classic example of a complex industry. The complexity here refers to a 

multiplicity of patents linked to a single product and the software industry frequently displays a high 

dispersion of ownership with various patents associated with a product111. Among the reasons 

pointed out by Cohen et al. (2000)112 to justify firms’ tendency to patent, there is also reference to 

patents as bargain chips in negotiation and patents to prevent litigation. The dispersion of ownership, 

the multitude of patents associated with a single product and the possibility of overlapping claims 

can create a problem known as “patent thickets”. This term describes a situation in which businesses 
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working at the leading edge of a technological innovation find it difficult or even impossible to know 

if they are infringing a patent or from whom they should buy a license113. To avoid the negative 

effects coming along with these problems, like the increase of transaction costs and the risk of patent 

litigation, firms frequently engage in strategic defensive patenting. The reason for strategic patenting 

is that having a patent granted can allow the firm to engage in cross-license agreements to prevent 

litigation and have a more solid bargaining position during negotiations or disputes. This led firms to 

try to create large patent portfolios to improve their position in negotiations. The race to patent 

portfolios has been considerable above all in the ICT sector and partially explains the increase 

observed in patent applications114. Therefore patents, and specifically patents portfolios, also serve 

as a defense mechanism. The threat of suit for infringement is often sufficient to dissuade other 

parties from filing an infringement suit or to persuade them to accept a settlement115. 

In such a context, SMEs have a disadvantage since they often lack the financial resources needed 

to engage in the creation of a patent portfolio large enough to compete with larger companies. 

Nevertheless, empirical research conducted by Mann (2005)116 reported that software SMEs 

consider patents as a useful bargaining element during cross-licensing agreement, especially once 

the firm has reached its mature stage and is a significant player in the industry.  

 

Patents to improve reputation and technological image  

The echoes of the signaling effect coming along with patents can have an impact on a wide range 

of actors, including potential business partners and customers117. Patenting can be indeed intended 

as a means to enhance the technological image and reputation of a firm. Patents can reflect both 

the managerial competences and the quality of the underlying technology of a firm. This reputational 

effect can allow the firm to attract high-quality employees that are attracted by the ability of the firm 

to be at the forefront of technology development.  
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and Economics Research Paper No. 57, The University of Texas School of Law. 
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The empirical studies aggregated across industries show that reputational benefit is generally rated 

at mid-level importance. In spite of that, there is an interesting difference as relates to the size of the 

firms surveyed: SMEs tend to rate the reputation motive higher than large companies. Blind et al. 

(2006)118 found that 84% of SMEs report reputational and image benefits to be highly significant, 

compared to 70% of large companies claiming the same. For SMEs, patents are therefore more 

important as a means to build up a reputation, which intuitively makes sense since large companies 

already have established brand recognition and have more resources to implement large-scale 

marketing campaigns. 

In the software industry, the use of patents is influenced by the increased importance of collaborative 

innovation, which is widespread due to interoperability requirements and the cumulative nature of 

the technology. Innovators adopting open approaches frequently take advantage of intellectual 

property protection to employ various licensing schemes and engage in business partnerships with 

multiple actors119.   

Moreover, the Berkeley survey showed that the reputation motive is the highest rated one - together 

with the protection motive120. This is arguably one of the most interesting takeaways, and it is 

probably relatable to the current impelling need within the software industry to attract qualified 

employees that are able to prove themselves valuable in such a dynamic and rapidly evolving 

industry, distinctly human-intensive.  

 

4.2.2 DISSUASIVE ASPECTS OF PATENTING 

Costs associated with patents      

Patents are an essential tool for promoting innovation and technological development. The patent 

system creates a framework that supports and incentivizes the advancement of science and 

technology which fosters innovation, technology transfer and economic growth. Nonetheless, patent 

protection comes with a cost, which is sometimes a remarkable barrier for inventors, especially if 

they are individuals or SMEs with limited financial resources. The costs of filing and maintaining a 

patent influence the number of filings and the lifespan of patents.  

Referring to the “Patent Statistics Manual” published by the OECD121, four main components of 

patent costs can be pointed out:  
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- Administrative costs: search costs, filing fees, examination, country designation, grant and 

publication fees, validation fees. 

- Process costs: the drafting of the application implies some costs, as well as the procedure 

monitoring does.  

- Translation costs: if the patent applicant wants the invention to be protected also abroad, the 

more countries covered by such protection the higher will be the associated translation costs. 

- Maintenance costs: these costs are renewal fees aimed at keeping the patent protection as 

valid during a maximum period of 20 years (extensible for certain types of patents). 

 

Another possible classification consists of dividing patenting costs into two categories: pre-grant 

costs and post-grant costs. The former refers to the costs of filing, search, designation of contracting 

states, examination, grant and printing. The latter is about validation, renewal fees and enforcement.  

Generally speaking, Patent Offices have insisted on trying to reduce low-quality filings which 

negatively affect the overall patent system. As a consequence, stricter patent granting procedures 

increase process costs for the applicant since a more thorough patent examination requires further 

work on patent drafting and process.  

As mentioned above, this aspect can turn unaffordable for SMEs. In addition to that, inventors do 

not always have a clear idea of the value of their IP at the time of application. High fees may then 

prevent them from filing patents or force them to delay the process while seeking for funds122. 

 

Patent system as a potential disincentive for investing in innovation 

Previously in this dissertation, the relevance of strategic patenting has been discussed. Linking to 

that, it is also worth to mention its downside. When large firms get a remarkable number of patents 

granted, they can restrict entry into an industry, and use these patents to extract rents from other 

firms beyond the rents needed to encourage innovation123. This phenomenon, commonly referred to 

as patent thicket, can consequently reduce innovation by reducing entry, affecting above all startup 

firms and SMEs having limited resources. In such an environment, firms may compete to tax each 

other’s’ inventions and reduce their competitors’ incentive to engage in R&D. 
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As relates to software, empirical studies like the ones conducted by James Bessen link the 

phenomenon of patent thicket to the software patents filing activity and to the legal treatment of 

computer programs. During the early 1980s, the costs associated to patent granting were relatively 

high, which may have discouraged substitution away from R&D and toward strategic patenting. By 

the mid-1990s, software patents became a relatively inexpensive way to expand firms’ patent 

portfolios this might have increased the attractiveness of a strategy that emphasizes patent rights 

over a strategy based on R&D124. In the view of Bessen, patent thicket explanation is consistent with 

the observed rise in patent propensity and the negative relationship between changes in software 

patent share and research intensity in certain industries.  

Stronger patent rights can consequently result in negative effects on innovation by stifling it. This 

scenario may encourage the creation of restrictive cross-licensing and the appearance of patent 

pools that can have a damaging effect on competition125. 

The patent thickets analysis presented by Bessen in 2002 suggests that patents may be an inefficient 

or defective IPR if technologies are complex and patent standards are low. This happens because 

patents are not conveying exclusive ownership over the relevant productive assets when a single 

technology involves large numbers of patents. Indeed, when technologies are complex and 

standards are low, ownership is shared and accordingly the rents earned on innovation are shared 

as well. This situation can cause innovation incentives being too low, even with efficient contracting. 

The associated risk is that patents may also deter the market-based incentives of lead-time 

advantages. The Schumpeterian rationale discussed in Section 2.4 appears blunting in this complex 

context. 

 

Information disclosure associated with patents  

The social contract rationale discussed above maintains that the disclosure of an invention can be 

beneficial to the patent holder and the society as a whole.  

Nonetheless, sharing the invention can also expose the patent owner to the risk of easier imitation 

by competitors, as well as to the possibility of being upscaled in the market by higher quality follow-

on inventions. The threat of suffering from designed around inventions can block the owner form 

filing a patent, or even making the patent itself less useful, because of consequent obsolescence 

and reduced competitive advantage.  

 
124 Supra note 114. 
125 Carl Shapiro, “Navigating the patent thicket: Cross licenses, patent pools, and standard setting”, 
2001, 1 Innovation Policy and the Economy, MIT Press 119-150. 
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Dealing with computer programs, the disclosure concern is even more critical. The intangible 

character of software allows web-based distribution of the coded product almost instantaneously, 

since no physical manufacturing operation is required in the go-to-market process. Also, the high 

threat connected to the invention becoming obsolete is due to the cumulative technology aspect 

characterizing software inventions, which makes it highly possible that a follow-on invention turns 

the original product into an outdated one.  As a final remark concerning SMEs, the fear of imitation 

can lead to a suboptimal disclosure of information, which in turn prevents the inventor of benefiting 

from the advantage of technological knowledge spillovers. 

 

Litigation risk associated with patents  

There is widespread concern in SMEs and the open-source community of inadvertently infringing on 

a patent, thereby rendering oneself open to a ruinous lawsuit. Litigation risk represents a potential 

disincentive related to patents. While deciding whether to invest in R&D for a project, researchers 

and prospective innovators are concerned with the risk associated with the possibility of facing a 

subsequent litigation. Bessen and Meurer have found substantial risks associated with patent 

litigation in general126. Since patent litigation is really expensive, the probability associated with that 

may become a serious threat to the economic well-being of SMEs, especially if the litigation process 

takes place at the beginning of the life cycle, that is when the inventor can leverage a stronger first 

to market advantage.  

Especially in a complex industry like the software one - where there are a large number of patents 

and often the scope of the patent's claims do not clearly delineate the rights the inventor has over 

the invention - the boundaries of patents may not be predictable and so it can result notably difficult 

to determine what patents a future invention might infringe. 

Inventors therefore face the risk of a future lawsuit that cannot be feasibly avoided upfront, known 

as inadvertent infringement, which acts as a considerable disincentive for investing in innovation.  

Furthermore, the increased threat of facing patent litigation contributes to decreased R&D spending, 

higher market-entry costs and a negative impact on venture capital127, which factors can lead to 

curbing innovation and growth. 

 
126 James Bessen, Michael J. Meurer, “The Private Costs of Patent Litigation”, 2007, (Boston Univ. 
School of Law, Working Paper No. 07-08., 2007), available at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=983736  
127 Andrew Neih, ‘Software Wars: The Patent Menace’ (2010-2011) 55 NYL Sch L Rev 295, 313-314 
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As an evidence, over the last 30 years lawsuits involving patents more than tripled128, as shown in 

the figure below: 

 

Figure 4: Number of lawsuits cases involving patents 

 
Source: Mezzanotti (2015) - Data taken from WestLaw-ThomsonReuters 

 

Patent inflation 

Despite patent data is frequently acknowledged as a key component to influence companies and 

industry innovativeness, a wide concern exists behind the large share of patent filings driven by 

strategic considerations, which sometimes can end up undermining the usefulness of patents as a 

technological advancement indicator.  

The impressive increase in the number of patent applications in the past 20 years has driven 

attention towards the concept of ‘patent inflation’, with particular regards to the software industry 

which was at the core of such a huge growth.  

The reason why an excessive proliferation of patents may negatively impact the quality of the patent 

system itself is twofold129: on the one hand, the exclusion role of patents can be the driving motivation 

for filing an application. This attitude can influence competitors’ moves, resulting in aggressive 

patenting behavior which leads to what is commonly known as a patent arms race. On the other 

hand, the high protection granted by patents fosters many companies to file an application mainly 

as a defensive mechanism against potential competitors. Intuitively, this approach carries the risk of 

 
128 Filippo Mezzanotti, “Roadblock to Innovation: The Role of Patent Litigation in Corporate R&D”, 2015. 
129 Supra note 125. 
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undervaluing the real purpose of patent protection, which is to stimulate innovative growth, and being 

detrimental to quality.  

A lower quality of the whole patent system may reduce the economic welfare of patentees and yet 

foster legal uncertainty on technology markets, which justifies the need for remedial actions. 

 

Regulatory uncertainty associated with software patents  

The evaluation of patent protection convenience comes with multiple challenges. Restricting our 

view to computer programs, the choice appears even more complicated, due to the legal uncertainty 

characterizing software protection.  

Despite the efforts from patent offices in multiple countries to uniform and improve computer 

programs protection, it is still unclear in certain situations whether or not software qualifies as a 

patentable subject matter. Also, patent applicants struggle to evaluate if the criteria of novelty and 

inventiveness are met and this aspect is critical while dealing with computer programs: a single 

software class within the International Patent Classification (IPC) is lacking, and the abstract 

character of software makes the search for prior art particularly complicated, opening up for the 

existence of trivial patents vulnerable to revocation130.  

This uncertain environment may discourage the applicants from filing a patent, since the blurred 

driving line of software patents law increases the risk of failure associated with an application and 

therefore the possibility for the inventor to incur in significant pre-grant costs without being sure to 

qualify for the protection.  

 

4.3 JUSTIFYING THE FOCUS ON SMALL AND MEDIUM ENTERPRISES 

The considerations discussed in the previous paragraphs are relevant to almost every company 

applying for patent protection, and even more tricky when the business is undertaken in the software 

environment. The here presented paragraph will specifically reflect upon SMEs and how they are 

affected by the evolving patent system, accounting for the legal uncertainty behind it.  

 

SMEs economic relevance and innovation potential 

SMEs’ contribution to innovative activities has been the subject of extensive research since the early 

20th century. Schumpeter’s theory of economic development131, back in 1922, was among the first 

 
130 Philip Leith, “Software and Patents in Europe”, 2007, Cambridge University Press. 
131 Supra note 34. 
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pieces of knowledge to highlight the importance of small enterprises as a key driver in the innovation 

process. The author identified entrepreneurs as key figures in the dynamics of ‘creative destruction’, 

since they turn inventions into innovations by creating enterprises to monetize marketable 

applications. Linking to Schumpeter’s contribution, Baumol (2004)132 maintained the existence of 

complementary roles as relates to large incumbents and small entrepreneurial firms involved in the 

process of innovation. In his view, large oligopolistic firms engage with other incumbents in an R&D 

expenditure-based arms race, resulting in an accumulation of incremental improvements and 

process innovation applied to existing products in their mature phases of lifecycle. On the other hand, 

innovators working within smaller enterprises account for many of the most breakthrough innovations 

of the past two centuries, the ones opening up new technological trajectories and paradigm shifts.  

In such a complex scenario, Cohen (2010) has provided a rationale to explain this pattern. 

Incumbents tend to invest more resources in incremental innovations drawing upon their existing 

R&D capabilities. Focusing on incremental improvements can reduce the risk exposure of the firms 

and contribute to strengthen the market position and the existing competitive advantage. In parallel, 

the frequent incumbents’ risk aversion leaves action space for smaller companies to seek for the 

next radical innovation shaping the market. Additionally, SMEs present several structural 

advantages over large corporations that may foster and explain their prevalence in launching 

breakthrough products. Being their human resources limited in numbers, decisions can be made 

quickly and are less affected by market concerns and high-level of bureaucracy existing in many 

large firms133.  

 

SMEs as a key element for EU growth  

What emerges from the economic rationale applied to SMEs is that these firms should act as a driver 

for industrial innovation. In spite of that, there is a counterintuitive evidence as long as we assume 

patent activity to be a meaningful symbol of technological advancement and market innovation. Over 

the last three decades, patent applications to the European Patent Office have increased, but the 

research indicates that SMEs are more reluctant to apply for patent protection rather than large 

 
132 William J. Baumol, “Education for innovation: Entrepreneurial Breakthrough vs. Corporate 
Incremental Improvements”, 2004, NBER Working Paper Series. 
133 Frederick M. Scherer, “Changing Perspectives on the Firm Size Problem”, 1991, in Z. J. Acs and D. 
B. Audretsch (eds.), Innovation and Technological Change. An International Comparison, Ann Arbor: 
University of Michigan Press. 
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companies134. The choice of not patenting their inventions may have remarkable effects on both the 

enterprise itself and the society as a whole. SMEs may indeed miss the opportunity of increasing the 

economic value of their inventions and monetizing from their development and protection. But how 

this debate applies to the EU context? 

Adopting a societal perspective, data report that an overwhelming majority of firms operating in the 

EU classifies as SMEs (98,8%) and that SMEs provide two-thirds of private-sector jobs135. The 

“Annual Report on European SMEs 2016/2017”136 has disclosed that in the decade going from 2008 

to 2017, SMEs have reportedly induced 47% of the cumulative increase in gross value added of the 

EU 28 non-financial business sector, and 52% of its cumulative increase in employment.  

The discouragement with regards to patent protection could arguably have a strong impact on the 

welfare and hinder the realization of the European 2020 growth strategy, which identifies the 

implementation and enhancement of an economy based on knowledge and innovation as a priority 

for the EU environment137. More specifically, the 2020 strategy sets the target of “improving the 

conditions for innovation, research and development”, in particular with the aim of “increasing 

combined public and private investment in R&D to 3 % of GDP by 2020”138. The rationale is that 

innovative products and services contribute both to the strategy’s smart growth goal and to its 

inclusiveness and sustainability objectives, since introducing new ideas to the market has the power 

of fostering industrial competitiveness, job creation, labor productivity growth and more efficient use 

of resources139.  

 

Link between SMEs growth and use of IP protection 

Recognizing the contribution of SMEs to economic growth is fundamental, but the discussion needs 

a further level of detail to derive meaningful findings in the conclusion. As a matter of fact, the concept 

of small and medium enterprises refers to a definition based on the size class of those firms, meaning 

 
134 Félix, B,Vervenne, J.-B., Callaert, J. & Van Looy, B., 2014, “Mapping the contribution of SMEs in EU 
patenting”. Eurostat, manuals and Guidelines. Retrieved from: http://goo.gl/uV7EzU  
135 European Commisison, “Annual Report on European SMEs 2016/2017”, 2017. Retrieved from: 
https://ec.europa.eu/docsroom/documents/26563/attachments/1/translations/en/renditions/native 
136 Supra note 135. 
137 European Commission, “Europe 2020 Strategy”. Retrieved from: https://ec.europa.eu/info/business-
economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-
prevention-correction/european-semester/framework/europe-2020-strategy_en  
138 European Commission, “Taking stock of the Europe 2020 strategy for smart, sustainable and 
inclusive growth”, COM(2014) 130 final, Brussels, 2014. 
139 Eurostat, “Smarter, Greener, More Inclusive: Indicators to Support the Europe 2020 Strategy”, 2018 
edition. 
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that it encloses a wide range of businesses. To foster societal growth, it is reasonable for policy-

makers to pinpoint and address the portion of SMEs with the highest potential of conferring benefit 

to society through their business.  

The European Commission (2018)140 has reported interesting findings about the correlation between 

Intellectual Property rights and SMEs. The (though small) proportion of SMEs that enforced a form 

of IP right registered around 32% higher revenue per employee with respect to SMEs avoiding the 

use of IP rights. And this difference is found to be even more marked than within larger companies. 

For those, owners of IP “only” benefit a 4% increase in revenue per employee.             

The EUIPO (2019)141 has then focused on studying those SMEs with a high potential for future 

growth. Specifically, “high-growth firms” have been defined as those companies recording an 

average annualized growth rate greater than 20% per annum over three consecutive years, 

according to the equation reported below:  

 
Those SMEs that enforced at least one IP right have reportedly 21% higher chances to experience 

growth in the 3 years coming after. Narrowing the result with regard to patents, SMEs are 9% more 

likely to become “high-growth firms” provided that they have filed a patent in the prior 3 years.  

 

SMEs exploitation of patent protection 

Acknowledged that SMEs are a key focus for EU societal growth and IP rights can help in fostering 

their growth, it is still unclear whether patent protection can allocate concrete benefits to SMEs and, 

if so, how this can happen. To help reflecting on this concern, it is useful to draw on the main 

takeaways from an international survey carried out by the European Patent Office in 2006. Filtering 

the interviewees’ sample in such a way to focus on SMEs, there are interesting results - as 

elaborated by De Rassenfosse (2011)142. Concerning the reasons driving SMEs to apply for patent 

protection, the survey reports that the monetary motives are highly important in justifying smaller 

companies’ propension to patenting. The concept of monetary patent comes from a widely known 

contribution of Blind et al. (2006), in which a sample of German companies was surveyed on the 

 
140 European Commission, Report on European SMEs, 2018. 
141 European Union Intellectual Property Office, “High-growth firms and intellectual property rights: IPR 
profile of high-potential SMEs in Europe”, May 2019. 
142 Gaétan de Rassenfosse, “How SMEs exploit their intellectual property assets: evidence from survey 
data”, 2011. 
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topic of patent motives, and a solid correlation was found between companies choosing to patent for 

accessing new financing and companies willing to generate license-based revenues. Building upon 

these findings, monetary patents are used to describe those patents undertaken to attract new 

investors or generate licensing earnings. Despite the main reason justifying patent applications is 

the need of protecting from imitation, the survey conducted by the European Patent Office reports 

that almost half of the SMEs interviewed display a remarkable reliance on patents as a means to 

access new forms of financing providing a signal of credibility to investors. Also, higher confidence 

in patents to earn license-based dividends is reported with respect to larger companies. The figure 

below helps in further clarifying this survey-based finding:  

 

Figure 5: Motivations to patent by type of company143 

 
Source: De Rassenfosse (2011) based on EPO survey (2006) 

 

Providing an interpretation of these results, it is defensible that conceiving patents as linked to 

monetary reasons is an attempt by SMEs to mitigate their difficulties due to the lack of financial and 

commercialization resources. Patents can indeed act as a quality signal to tackle information 

asymmetry faced by the investors and the possibility of licensing the product or service can generate 

additional revenues and increased diffusion of the innovation, without losing the ownership of the 

invention. 

 

The importance of licensing to exploit SMEs patents  

Among the two motives behind the concept of ‘monetary patents’, it is worth to deepen the licensing. 

Being it related to the will of generating a new source of revenue while enhancing the 

 
143 Answers have been collected based on a scale going from 1 (=fully disagree) to 6 (=fully agree). 



 52 

commercialization of the invention, licensing can be particularly useful in the software industry, 

where the achievement of a critical mass of users is fundamental for the profitable exploitation of the 

technology. Also, licensing is found to be particularly relevant for smaller firms operating in 

technology-based businesses. The reason is that the weak boundaries characterizing ICT (and 

software) industry fostered many SMEs to adopt a licensing business model, purposely choosing 

not to act as downstream producers, but focusing on licenses without developing complementary 

assets. Interestingly, Gambardella et. al (2005)144 have demonstrated empirically that the size of the 

firm is the most relevant factor affecting the propensity to license. The research found that the 

probability that SMEs license a patent is 19% higher than the one observed for large companies.  

 

SMEs and software patents 

Having brought clarity on the motives influencing SMEs patenting behavior, applying the debate to 

the software industry is now fruitful for the discussion.  

The mentioned EU focus on smart growth underlines the relevance of the Information and 

Communication Technologies (ICT) sector in the process of turning innovative ideas into viable 

products and services that can help to achieve growth objectives. In this scenario, the flagship 

initiative known as “A Digital Agenda for Europe” places software in the center, being the base of the 

modern digital economy and the core of prioritized investments by the EU (see cloud computing, big 

data, cybersecurity, mobile payments, etc.)145.  

The spotlight on SMEs and computer programs patents sounds particularly interesting also because 

it can be seen as a niche still under-explored by research and suffering of legal complexity. 

Accordingly, the literature reported around patent protection in the previous sections has highlighted 

a wide attention and multiple contributions on the patent motives topic, but when it comes specifically 

to software SMEs a lack of EU studies is present and problematic. The field-study addressing the 

role of patents in small software firms is underdeveloped primarily due to the paucity of data. 

Nonetheless, considering the role of patenting in software SMEs can be really important, since data 

suggest that small firms contribute disproportionately to R&D investment and innovative activity in 

our economy146.  

 
144 Alfonso Gambardella, Paola Giuri, Alessandra Luzzi, “The Market for Patents in Europe, 2007. 
Science Direct, Research Policy 36 (2007) 1163-1183. 
145 European Commission, “A Digital Single Market Strategy for Europe”, COM(2015) 192 final, 2015. 
146 NSF, Science and Engineering Indicators 2006, available at 
http://www.nsf.gov/statistics/seind06/c4/c4s1.htm  
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Also, Mann and Sager (2005)147 maintain that the benefits of patent protection is higher for SMEs 

when compared to incumbents and larger enterprises. This happens because the patent grants an 

exclusive and monopolistic right which acts as a tool against imitation by large firms having more 

resources and capital. In the absence of such protection, incumbents could easily imitate the 

products of SMEs and leverage their economies of scale and brand power to steal smaller 

companies’ market share. On the other hand, large companies commonly have a diverse range of 

businesses and activities where they source revenues from, which allows them to possibly keep their 

competitive advantage over smaller entrants.  

Therefore, from the point of view of achieving EU growth objectives together with spurring market 

innovation, enforcing software patents could be beneficial. They could potentially provide SMEs with 

strong protection filling their lack concerning market control or brand name that, on the opposite, 

largest companies enjoy.  

Nevertheless, the current concern over the topic of computer programs patentability is particularly 

challenging for SMEs due to several aspects. From a functional perspective, the value of a patent 

becomes as high as easy it is for the patent owner to enforce it through the courts. Aside from the 

costs arising in the process of applying for a patent, the threat of potential infringement suits can 

imply additional relevant expenses for the inventor - and in the case of SMEs frequently their limited 

financial resources collide with this eventuality. The related scare is that even if SMEs can manage 

to comply with the requirements of patent protection, they may then not be financially able to litigate 

against larger players. This is one of the reasons at the base of the argument holding that an increase 

in software patents diffusion would favor big companies against SMEs, hence reducing competition 

and market entry at the detriment of innovation and customers.  

 

Progress needed and contingent factors 

SMEs represent the economic majority of the software sector, as well as a pool of creativity that is 

necessary for the development of new technologies. Accordingly, new regulations should be 

developed with the purpose of benefiting these companies. To be effective, a system of incentives 

for innovation should be able to encourage the production of final goods and services that can 

increase the welfare of inventors, citizens and society as a whole.  

Nevertheless, the economic rationale justifying patent protection may not be enough when applied 

to the software industry and SMEs. The complex and evolving nature of computer programs led to 

 
147 Ronald J. Mann, Thomas W. Sager, “Patents, Venture Capital, and Software Start-ups”, 2007. Law 
and Economics Research Paper No. 5, The University of Texas School of Law.   
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a growing importance of patent portfolios which may hamper SMEs in the patents race (as will be 

discussed in the conclusions). Furthermore, the capacity of recognizing and seeking an efficient level 

of protection by means of a patent is sometimes particularly difficult within SMEs, which could end 

up being in a disadvantageous position as opposed to bigger players leveraging expertise in 

designing and defending their own IP position against emerging rivals. Consequently, a multiplicity 

of firm-specific and contingent factors can render the evaluation of patents effects on SMEs 

performance rather controversial.  
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SECTION 5: PATENTING EVALUATION AND SMALL AND MEDIUM 

ENTERPRISES BEHAVIOR 
In the following section, the software patents discipline in Europe will be disentangled and landmark 

decisions out of the “European Patent Office Case Law of the Boards of Appeal” will be discussed. 

Also, an exploratory analysis will be conducted to justify the focus on Small and Medium Enterprise 

and further confirm the growing relevance of patents related to software creations. 

 

5.1 SOFTWARE PATENTS IN EUROPE 

The European Patent Convention (EPC) has been signed in 1973 to build up an integrated patent 

system for European countries. The European Patent Convention is administered by the European 

Patent Office, established on October 7th, 1977. Currently, there are 38 contracting states and 

members of the European Patent Office: Albania, Austria, Belgium, Bulgaria, Switzerland, Cyprus, 

Czech Republic, Germany, Denmark, Estonia, Spain, Finland, France, United Kingdom, Greece, 

Croatia, Hungary, Ireland, Iceland, Italy, Latvia, Liechtenstein, Lithuania, Luxembourg, Monaco, 

Former Yugoslav Republic of Macedonia, Malta, Netherlands, Norway, Poland, Portugal, Romania, 

Serbia, Sweden, Slovenia, Slovakia, San Marino, and Turkey148. The treaty is binding for the member 

states for what concerns adapting their patent laws to the one set by the Convention. The system 

does not provide a unitary patent but allows for a procedure enabling the applicants to file for a 

European patent which can be validated in each of the European Patent Convention Contracting 

States. The analysis of software patentability in Europe needs to start from a closer look to Article 

52 of the European Patent Convention 149.  

1) European patents shall be granted for any inventions, in all fields of technology, provided that 

they are new, involve an inventive step and are susceptible of industrial application. 

2) The following in particular shall not be regarded as inventions within the meaning of paragraph 

1: 

a) discoveries, scientific theories and mathematical methods;  

b) aesthetic creations;  

 
148 More information on contracting states at: <http://www.epo.org/about-us/organisation/member-
states.html>. 
149 Article 52 of EPC. Retrieved from: https://www.epo.org/law-practice/legal-
texts/html/epc/2016/e/ar52.html  
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c) schemes, rules and methods for performing mental acts, playing games or doing 

business, and programs for computers;  

d) presentations of information.  

3) Paragraph 2 shall exclude the patentability of the subject-matter or activities referred to therein 

only to the extent to which a European patent application or European patent relates to such 

subject-matter or activities as such [emphasis added].  

 

The current European Patent Office “Guidelines for Examination” identify programs for computers 

as a form of computer-implemented invention. Such expression is “intended to cover claims which 

involve computers, computer networks or other programmable apparatus wherein at least one 

feature is realized by means of a computer program”. Claims may take the form of e.g. (a) a method 

of operating a programmable apparatus, (b) the apparatus set up to execute the method, (c) a 

readable medium carrying a program (T 424/03 (Clipboard formats I/MICROSOFT) of 23.2.2006) 

or (d) the program itself (T 1173/97 (Computer program product/IBM) of 1.7.1998). 

Article 52 of the European Patent Convention, therefore, sets out certain requirements, both positive 

and negative, for computer programs to be considered patentable. In particular, a software need: 

● to be an invention, i.e. it needs to involve an “inventive step”, 

● to be susceptible of industrial application; 

● not to be (just) a computer program “as such”. 

 

Whilst the potential industrial applicability was a rather straightforward concept, the scope and 

interpretation of the other requirements above have been debated since the European Patent 

Convention was first published.  

The main question that the European Patent Office had to face was: what makes a computer 

program something more than a computer program “as such”? 

In the figure below, a timeline of the cases mostly contributing to reshape software patents law is 

provided:  
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Figure 6: EU Case Law Defining Technical Character and Inventive Step Requirements 

 
Source: own elaboration based on “Case Law of the Boards of Appeal”, EPO 

 

5.1.1 TECHNICAL CHARACTER 

Since its first decisions on this topic, the European Patent Office made clear that art. 52(2) shall be 

interpreted as a “definitional provision” that sets out a general requirement of technical character for 

any invention to be patentable150. 

In an attempt to clarify the meaning of technical requirement, Stefan Steinbrenner, former chairman 

of an European Patent Office Technical Board of Appeal, declared that “any of the subject-matters 

listed in Article 52(2) EPC may comprise an invention if it has technical character or contributes to it 

(...) in particular because a technical problem is solved by using technical means or a technical effect 

is achieved, technical interactions occur or technical adaptations are effected, in other words: if such 

subject-matter lends itself to a technical application”151. This explanation implies that software 

patentability should be assessed on a case-by-case basis. The incongruity in the decisions of the 

Courts may therefore be the result of the fact that each decision is made in relation to the concrete 

invention in question. However, there is no doubt that an influential criterion used to distinguish 

among patentable inventions is whether or not the phenomenon examined has a “technical 

 
150 J. Pila, “Dispute over the Meaning of “Invention” in Article 52(2) EPC – The patentability of 
computer-implemented inventions in Europe”, International Review of Industrial Property and Copyright 
Law ((2005) 36(2) IIC 173-191), 3-4. 
151 Stefan Steinbrenner, “The patentability of computer-implemented inventions”, EPO (24 March 2011) 
<http://archive.is/e-courses.epo.org>. 
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character”. During the 1980s, two theories emerged on how such technical character could be 

interpreted: 

● “technical effect” approach: the creation needs to obtain a non-conventional result; 

● “whole contents” approach: the only requirement is that a certain creation, if considered as a 

whole, solves a technical problem by using technical means152. 

Over time the second theory became the majority opinion, as deemed more in line with the literal 

terms of the European Patent Convention, and was the basis for the landmark decision T 1173/97 

(Computer program product/IBM) of 1.7.1998 that clarified that “a computer program product is 

not excluded from patentability under Article 52(2) and (3) EPC if, when it is run on a computer, it 

produces a further technical effect which goes beyond [...] physical interactions between program 

(software) and computer (hardware)” and that patents are permissible for any computer program 

that “either comprises a necessary means of obtaining a technical effect, or manages an industrial 

or mechanical process” since such a program presents a “technical character,” and is therefore not 

(just) a computer program “as such”. 

The whole contents approach was further embraced by the European Patent Office in T 931/95 (PBS 

PARTNERSHIP/Controlling Pension Benefits System) of 8.9.2000 in which the Board stated that 

any method (i.e. any “man made technical apparatus having a utilitarian purpose”) could be 

patentable “when implemented by a computer or other hardware apparatus, and described in the 

patent documentation in terms of that implementation” and in T 258/03 (Auction Method/Hitachi) 

of 21.04.2004 where it clarified that “a method involving technical means [is] an invention within the 

meaning of Article 52(1) EPC”, with this finally overcoming the need for a non-conventional 

approach.  

The same decision T 258/03, at its Reason 4.6, offers an interesting overview of the thought process 

leading to such clarification: 

“The Board is aware that its comparatively broad interpretation of the term "invention" in 

Article 52(1) EPC will include activities which are so familiar that their technical character 

tends to be overlooked, such as the act of writing using pen and paper. Needless to say, 

however, this does not imply that all methods involving the use of technical means are 

patentable. They still have to be new, represent a non-obvious technical solution to a 

technical problem, and be susceptible of industrial application.” 

 

 
152 T 154/04. 
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This leads us to the second main requirement that the European Patent Office jurisprudence 

explored during the years: the so-called “inventive step”. 

 

5.1.2 INVENTIVE STEP 

In the revision of the European Patent Convention that took place in 2000, an amendment to article 

52(1) was introduced, seemingly to make the European Patent Convention compliant with the 1994 

TRIPS Agreement by drawing the line between eligible and non-eligible subject matters, without 

offering a hard definition for the concept of the invention.  

In fact, whilst it is clearly stated that the subject of patent protection has to be an invention, the real 

scope of such definition had to be identified by the European Patent Office over the years. 

A first important contribution to this end was provided by the European Patent Office with the (already 

mentioned) decision T 931/95 (PBS PARTNERSHIP/Controlling Pension Benefits System) of 

8.9.2000 in which it was clarified that “The assessment of inventive step has to be carried out from 

the point of view of a software developer or application programmer, as the appropriate person 

skilled in the art, having the knowledge of the concept and structure of the improved pension benefits 

system and of the underlying schemes of information processing as set out for example in the 

present method claims”. 

Such decision was then further confirmed and detailed by T 154/04 (Estimating sales activity/Duns 

licensing associate) of 15.11.2006 where the EBO specified that the concept of “invention” under 

article 52 of the European Patent Convention “should not be mixed up with the layman’s ordinary 

understanding of invention as a novel, and often also inventive contribution to the known art”. An 

invention has to be a “technical solution to a technical problem” and the assessment of its innovative 

potential shall only take into account “elements of the solution falling within the competence of a 

technically skilled person” (so-called “technical features”). This means that any non-technical feature 

cannot contribute to such assessment, unless strictly correlated with the technical means used to 

solve a certain problem. 

This issue was pivotal for the European Patent Office’s famous (and controversial) 2011 decision on 

Amazon’s “One-click”153. Amazon requested a patent for a new system allowing users to proceed 

with the payment of an object available on their marketplace via clicking one single button included 

on the relevant product page. Amazon’s claim was rejected by the European Patent Office since “the 

 
153 T 1244/07 (1-Click/AMAZON) of 27.1.2011. 
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idea of reducing the number of steps necessary to make an order would [not] contribute to inventive 

step”. 

The non-existence of an “innovative step” also led the European Patent Office to reject claims in two 

other recent cases T 1562/11 (Closing out white space/SAP) of 3.6.2015 and T 1143/06 (Data 

selection system/BRITISH TELECOMMUNICATIONS) of 1.4.2009, in which the presentation of 

visual data on a graphical user interface to the user is deemed not sufficient to confer, in its own, 

inventive step to the claimed invention, because it is not a technical feature given the exclusion in 

European Patent Convention’s Article 52(2)(d) of presentations of information. 

The following flowchart summarizes the requirements elaborated by the European Patent Office 

case law for the patentability of software: 

 

Figure 7: Flowchart summarizing EPO requirements for patentability of software 

 
Source: G. Herreman, Patentability of Computer-Implemented Inventions, European Patent Office 

(Discussion Workshop on Understanding the CII Directive 2005) at slide 24. 

 

5.1.3 THE (MISSED) OPPORTUNITY OF G 0003/08 

Notwithstanding the large number of decisions of the topic, a certain lack of harmonization is still 

present within the European Patent Office. Seeking for more complete guide, the topic of 

patentability of computer programs was explicitly raised in a more general way before the European 
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Patent Office in 2008, when the President of the European Patent Office asked the Enlarged Board 

of Appeal to answer four questions regarding topics on which the Board of Appeal had (allegedly) 

adopted contrasting decisions. In particular, the questions were: 

 

● Question 1: Can a computer program only be excluded as a computer program as such if it is 

explicitly claimed as a computer program? 

● Question 2: 

a. Can a claim in the area of computer programs avoid exclusion under Art. 52(2)(c) and (3) 

merely by explicitly mentioning the use of a computer or a computer-readable storage 

medium? 

b. If Question 2(a) is answered in the negative, is a further technical effect necessary to 

avoid exclusion, said effect going beyond those effects inherent in the use of a computer 

or data storage medium to respectively execute or store a computer program? 

● Question 3: 

a. Must a claimed feature cause a technical effect on a physical entity in the real world in 

order to contribute to the technical character of the claim? 

b. If Question 3(a) is answered in the positive, is it sufficient that the physical entity be an 

unspecified computer? 

c. If Question 3(a) is answered in the negative, can features contribute to the technical 

character of the claim if the only effects to which they contribute are independent of any 

particular hardware that may be used? 

● Question 4: 

a. Does the activity of programming a computer necessarily involve technical 

considerations? 

b. If Question 4(a) is answered in the positive, do all features resulting from programming 

thus contribute to the technical character of a claim? 

c. If Question 4(a) is answered in the negative, can features resulting from programming 

contribute to the technical character of a claim only when they contribute to a further 

technical effect when the program is executed?154 

A decision on this case (G 0003/08) was highly anticipated and expected to bring some clarity to the 

topic of patentability of software, as also demonstrated by the over hundred amicus curiae briefs 

 
154 EPO, Decision for case G 0003/08 (Programs for computers) of 12.5.2010. 
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received by the European Patent Office after the Enlarged Board invited the public to file written 

statements on the President's referral.  

The Enlarged Board however declared all four questions inadmissible because the preliminary 

conditions for a Presidential referral - i.e. (a) the questions raised need to be answered in order to 

ensure uniform application of the law or they concern points of law of fundamental importance or (b) 

two Boards of Appeal have given different decisions on the questions referred - were considered not 

met. 

In particular, the Enlarged Board considered that the alleged conflict between the two decisions 

mentioned by the President (T 424/03, Microsoft and T 1173/97, IBM) was just a natural 

development of the case law and did not constitute such a divergence which would make a 

Presidential referral needed or anyway admissible. 

In spite of these strictures and of a general lack of clarity on the applicable requirements (even if 

recently mitigated by section G-II, 3.6 of the European Patent Office’s Guidelines for Examination, 

that tries to provide a first organic reorganization of the inputs received by the Board of Appeal over 

the years, specifically referring to some of the landmark decisions mentioned above), the European 

Patent Office has granted more than 30,000 software-related patents since 1978 and many of these 

relate to business method type inventions155. 

 

5.2 UNITARY PATENT AND UNITARY PATENT COURT 

In recent years, the European Union pushed forward the idea of a unified patent system by promoting 

a deep reform of the existing regulatory and administrative framework based on three pillars: 

- Regulation (EU) No. 1257/2012, the Unitary Patent Regulation (“UPR”); 

- Regulation (EU) No.1260/2012, the Translation Arrangements Regulation (“UPTR”); 

- The Agreement on a Unified Patent Court (“UPCA”), signed in February 2013 by all EU member 

states, except Spain, Poland and Croatia. 

 

The Unitary Patent Regulation lays the foundations for a “unitary” European patent, which is 

presented as an alternative to the existing “bundle” European (i.e. a sum of individual national 

patents, regulated in each Member State according to the locally applicable rules), capable of 

providing uniform protection across all EU member states. Another relevant difference between the 

 
155 Robert Bray, “The European Union ‘Software Patents’ Directive: What is it? Why is it? Where are we 
now?”, (2005) Duke L & Tech Rev11 1-18. 
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two types of patent concerns fees: whilst the bundle patent requires applicants to pay multiple 

renewal fees to each Member State in compliance with its specific requirements and deadlines, the 

new unitary patent only entails a single fee to be paid directly to the European Patent Office 156. 

The Translation Arrangements Regulation specifically regulates the language regime for applications 

for a unitary European patent. In essence (a) where the original language of the patent claim is 

French or German, an English translation needs to be provided; (b) where the original language of 

the patent claim is English, a translation into any other official language of the EU needs to be 

provided157. 

To guarantee the effectiveness and enforceability of the new European patent system, it was 

essential to create a single entity before which stakeholders could attack or defend unitary patents, 

capable of adopting decisions effective in all Member States. In this light, the creation of a Unified 

Patent Court (“UPC”) can be considered the cornerstone of the new system. The UPC Agreement 

will enter into force on the first day of the fourth month after the deposit of the thirteenth instrument 

of ratification by the European Member States, including those of the three Member States with the 

highest number of European patents as of 2012 (i.e. France, Germany and the United Kingdom)158 
159.  

Nonetheless, there is still much confusion around Unitary Patent and the effective date from which 

it will start holding in all member states. In specific, plans for implementation by the European Patent 

Office were well-advanced until a complaint was filed at the German Constitutional Court in July 

2017. In addition to that, the uncertainty concerning the UK's geopolitical standing post-Brexit is also 

playing a role in this scenario. With the UK’s membership of the EU seemingly about to come to an 

end, a failure to have the Unitary Patent up-and-running beforehand would make its fate very 

uncertain160.  

 

 

 
156 EPO, Unitary Patent Guide, available on https://www.epo.org/  
157 Supra note 156. 
158 EPO, FAQ - Unified Patent Court (UPC), available on https://www.epo.org/  
159 As of May 2019, Germany has not yet ratified the UPC Agreement. 
160 Dr Garry Stuttard, “The Unitary Patent in Europe”, in Lexology, May 2019. Retrieved from: 
https://www.lexology.com/library/detail.aspx?g=9a26864a-f239-4bbb-8c0e-f129d9fd57dd  
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5.3 EXPLORATORY ANALYSIS 

The approach used in the following will be to recall the main components of the thesis argument - 

computer programs patents, EU scenario, and SMEs - and support the discussion through an 

exploratory analysis of European Patent Office and Eurostat data.  

 

Applications filed vs. patents granted by the European Patent Office 

The European Patent Office provides statistics and indicators concerning the number of European 

patent applications filed within the different technology fields. The technical fields listed are: electrical 

engineering, instruments, chemistry, mechanical engineering, and other fields. No breakdown 

related to applicants/companies size is provided, but an analysis of the trends in patents applied for 

and granted can be useful in pointing out what has been the behavior of patent applicants in recent 

years. The first step in the analysis is to identify the way to filter out what in this research has been 

referred to as computer programs or software-related inventions. To do so, the International Patent 

Classification (IPC) has been used. The International Patent Classification, established by the 

Strasbourg Agreement 1971, provides for a hierarchical system of language independent symbols 

for the classification of patents and utility models according to the different areas of technology to 

which they pertain161. Computer programs are, almost in their entirety, listed in the International 

Patent Classification under the code starting with “G06”, which corresponds with the technical sector 

of Electrical engineering and, more specifically, with the fields of Computer technology and IT 

methods for management.  

In what follows, due to the paucity of details in the available European Patent Office statistical data, 

it will be assumed that these two fields of technology can fairly represent computer programs and 

software in the analysis performed. Also, dealing with the different technical fields of the electrical 

engineering sector, for the sake of an easier visualization only the most relevant ones in the last year 

have been showcased in the graphs that will be reported. The rationale to select the relevance of 

technical fields is based on what revealed in the European Patent Office Annual Report 2018 on 

European patent applications: 

 

  

 
161 WIPO, International Patent Classification (IPC). Retrieved from: 
https://www.wipo.int/classifications/ipc/en/ 
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Figure 8: Number of European patent applications in the electrical engineering field 

 
Source: own adaptation based on EPO Annual Report 2018 

 

Once identified the most relevant fields, the dataset used to gather information about the 

comparative growth in filings and grants have been:  

- “European patent applications162 2009-2018 by field of technology” 

- “European patents granted 2009-2018 by field of technology” 

 

The first indicator analyzed has been the total number year-over-year for the different technical fields, 

for both patent applications and patents granted by the European Patent Office.  

  

 
162 European patent applications include direct European applications and international (PCT) 
applications that entered the European phase during the reporting period.  
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Figure 9: Total number of patent applications by field of technology (2009-2018) 

 
Source: own elaboration based on EPO statistics 

 

Figure 9 shows that while in the technical fields of Electrical engineering, apparatus, energy and 

Digital communication the increase in the total number of applications has struggled to constantly 

keep up high growth rates, within the Computer technology field a sustained and more constant 

increase has been observed since 2011. This trend has allowed the Computer technology field to 

almost catch up with Digital communication as the leading technical field in terms of the total number 

of patents filed to the European Patent Office.  

As concerns IT methods for management field, despite the overall numbers being way smaller than 

the other fields of interest, it is worth to point out that in the period 2009 to 2014 this field has attracted 

an increasing number of patents. Then, after a flat tendency in 2015, the last 3 years have reported 

a quite impressive return to growth. 

 

Switching now to the number of patents granted by the European Patent Office, the figure below 

shows the correspondent tendency: 
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Figure 10: Total number of patents granted by field of technology (2009-2018) 

 
Source: own elaboration based on EPO statistics 

 

Interestingly, here the tendency is somewhat different with respect to what we could have expected 

ex-ante just looking at patent applications trend. The total of patents granted in the field of Computer 

technology is considerably increasing in the past 3 years reported, but the overall amount is still far 

from catching up with both Electrical machinery, apparatus, energy and Digital communication. This 

arguably means that there is still resistance at the European Patent Office level from granting patent 

protection for computer programs as opposed to other fields - even if the growing tendency in recent 

years may be interpreted as promising.  

With regards to IT methods for management, clearly the absolute number is almost irrelevant if 

compared to the other 3 fields, but also in this scenario the past 3 years showcased a more sustained 

increase.  

To further check for the different evolution in the willingness to grant patents at the European Patent 

Office level, the table reported hereafter is helpful as it displays the ratios of patent granted vs. 

applications in the respective fields of interest. 
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Table 1: Ratio of patents granted vs. patent applications by field of technology (2009-2018) 

 
Source: own elaboration based on EPO statistics 

 

Projecting on a graph how the gap between patent applications and patents granted has evolved 

over time makes it even easier to sustain the discussion started above.  
 

Figure 11: Computer technology - Patent applications vs. Granted patents (2009-2018) 

 
Source: own elaboration based on EPO statistics  
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Figure 12: IT methods for management - Patent applications vs. Granted patents (2009-2018) 

 
Source: own elaboration based on EPO statistics 

 

To sum up this paragraph, the tendencies observed in the fields of technology that we assumed to 

be representative of computer programs inventions suggest that - above all in the past 3 years - the 

patenting activity in these scenarios has increased considerably. The conversion rates concerning 

patents effectively granted are still lower than the other relevant fields, but this market for ideas is 

undoubtedly active and auspicious. 

 

SMEs contribution to the total amount of patents filed to the European Patent Office 

With the IT (and software) market developing fast, SMEs are facing a severe technological 

competition, which increases the necessity to secure IP rights. Ideally, a detailed subset showcasing 

the patenting behavior of SMEs within the specific fields of technology listed above would be helpful 

in replicating the analysis performed in the previous paragraph. This further level of detail could allow 

empirical research to disentangle the considerable growth stated with respect to computer programs’ 

patents applications and grants. Consequently, it would be possible to verify which percentage of 

such increase is ascribable to SMEs and if the overall trend is reflected also as opposed to this 

category of enterprises.  

Unfortunately, European Patent Office statistics do not provide such a breakdown. Therefore, the 

analysis hereafter will draw considerations upon some high-level indicators about SMEs’ patenting 

activity communicated in the recent reports published by the European Patent Office. 

As a starting point, it is worth investigating what is the overall contribution of SMEs to the total number 

of patent applications to the European Patent Office originating from Europe. In doing so, the 

partitions of applicants’ categories have been extracted from the European Patent Office annual 
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reports 2012-2018163. In the figure below, the evolution of SMEs164 and individual inventors’ relative 

contribution to the total number of applications is reported:  

 

Figure 13: Shares in applications originating from Europe (EPO) - SMEs, individual inventors 

 
Source: own elaboration based on EPO Annual Reports (2012-2018) 

 

The histogram suggests a couple of interesting reflections. First, a significant proportion of 

applications to the European Patent Office are filed by smaller entities which, in spite of the frequent 

financial constraints and other disadvantages previously discussed in this chapter, make up to a 

considerable share through the years. On the other hand, it is also evident that particularly in the last 

2 years the trend is declining, as SMEs and individual inventors have lost 4% year-over-year in 2017 

and 2018 with respect to their overall contribution. This inverse relationship to the trends observed 

in the main technology fields analyzed before is a double-edged sword to the purpose of this 

research. It is obviously not possible to transmute the dynamic contribution of SMEs showcased into 

any insight specifically related to computer programs, since a specific partition by technical field for 

SMEs is not available in the European Patent Office statistics. Nevertheless, it can be useful to flag 

 
163 In the Annual Report 2012, European Patent Office started to provide this kind of partition which was 
not available in previous years.  
164 European Patent Office clarifies that SMEs have been identified based on the European 
Commission definition of SMEs (2003/361/EC). According to this definition, an SME is i) an 
independent company with ii) less than 250 staff and iii) a turnover below €50 million and/or a balance 
sheet below €43 million. 
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this tendency as it indicates that in recent years the growth in the total number of patent applications 

has been mostly trailed by large entities - with the share of SMEs and individual inventors declining 

from an impressive 31% in 2012 to 20% in 2018.  

 

Evidence on innovative SMEs propensity to enforce IP rights through patents 

In addition to the need of deep diving into the contribution of SMEs within the fields of interest, the 

findings above also call for a general evaluation of SMEs willingness to use intellectual property 

rights. EUIPO 2015’s economic analysis about IP rights and firm performance in Europe165 reported 

that only 9% of SMEs had registered IP rights, compared to 40% of large companies. On the one 

hand, this limited amount can be ascribable to a sample of more innovative SMEs, but on the other 

it undoubtedly points out a general lack of awareness and ability to exploit IP rights166. Interestingly, 

the same pattern is found out also within patents in specific: patents are owned by 0.8% of SMEs 

and 10.4% of large companies. An interesting point of view to justify this discrepancy can be that 

only a minority of SMEs are engaged in innovative activities and in creating intellectual assets that 

require IP protection. (e.g. in the 2012 Community Innovation Survey only 34.9% of SMEs in the 

EU28 reported innovation in the period of 2010-2012, opposed to a portion of 65.3% for large firms).  

 

SMEs patenting behavior within innovative activities   

The takeaway suggesting a low involvement of SMEs in patenting activity relatable to innovative 

initiatives can be further elaborated drawing upon Eurostat data, and specifically the Community 

Innovation Survey (CIS). The CIS is one of the main domains of Eurostat statistics in the fields of 

science, technology and innovation, and provides data about enterprises that have product and 

business process innovations. The most recent CIS is the one regarding 2016, whose results will be 

compared to the CIS 2014, since they are the only two datasets with a breakdown available for IP 

rights and size class of companies. More precisely, the data used167 origin from:  

- Intellectual property rights and licensing in the enterprises by NACE Rev. 2 activity 

and size class [inn_cis9_ipr] – (2014) – Last update: 14-06-2018 

- Enterprises by intellectual property rights (IPRs) and licensing in the enterprise, NACE 

Rev. 2 activity and size class [inn_cis10_ipr] – (2016) – Last update: 08-04-2019 

 
165 European Union Intellectual Property Office, “Intellectual property rights and firm performance in 
Europe: an economic analysis. Firm-Level Analysis Report”, June 2015. 
166 Supra note 141. 
167 Eurostat, “Community Innovation Survey” 2012, 2014. Retrieved from: 
https://ec.europa.eu/eurostat/web/science-technology-innovation/data/database 
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To the purpose of this research, firms within the ‘Innovation core activities’ classification of economic 

activities have been filtered in. The innovation indicator extrapolated has been the number of 

‘Enterprises that applied for a patent’. A filter for companies’ size class has been added, separating 

between small firms (10 to 49 employees), medium firms (50 to 249 employees) and large firms (250 

or more employees). Coherently with the focus of the thesis, results concerning small and medium-

sized enterprises have then been combined to analyze SMEs indicators as a whole. The results 

observed are interesting:  

 

Table 2: Community Innovation Survey, IPR activity by size class

 

Source: own elaboration based on Eurostat, CIS (2014, 2016) 

 

The overall number of companies applying for a patent for innovative business activities within EU 

countries has increased from 2014 to 2016. This trend is reflected also separating for the dimension 

of enterprises, but when looking at the specific growth rates by size class it is possible to observe 

that the percentage increase of total patent applications for SMEs has almost doubled the respective 

growth observed for large firms. This suggests that, although only a minority of SMEs engage in 

innovative activities as it has been argued above, those firms are increasingly valuing the usefulness 

of patents to protect their innovations and IP assets. Such an aspect could be backing the discussion 

in favor of patents as positively associated with SMEs dealing with computer programs, since 

software have assumed the role of a cornerstone for a considerable part of new innovations. 

 

The perceived role of Intellectual Property by innovative SMEs 

To check and strengthen the considerations discussed in Section 4.3, a further deep dive into the 

Community Innovation Survey 2016 can be helpful. Specifically, interesting findings can be drawn 
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about how innovative enterprises (and precisely SMEs) perceive regulations to influence their way 

of doing business. In doing so, the database filtered has been:  

- Innovative enterprises whose innovation activities have been affected by legislation 

or regulations by subject of the regulation/legislation, type of effect, NACE Rev. 2 

activity and size class [inn_cis10_legist] – (2016) – Last update: 11-02-2019 

 

The influencing factor investigated has been the role of intellectual property rights, while the types 

of effect examined have been: ‘Stimulation to innovation’, ‘Creation of uncertainty’, ‘Lack of 

consistency across the EU’ and ‘Generation of an excessive burden’. Results can be observed in 

the table below, displaying the number of enterprises choosing the respective effect as relevant: 

 

Table 3: Community Innovation Survey, influencing regulation 

 
Source: own elaboration based on Eurostat, CIS (2016) 

 

The results confirm some of the discussion points underlined in this chapter. Two observations are 

worth to be debated. Firstly, IP rights are generally perceived as having the potential of fostering 

innovative activities and a high number of the SMEs interviewed is in favor of this view. This enriches 

and drives the discussion in the same direction of the previous considerations about the role of IP in 

the growth of SMEs (and more in detail, of innovative SMEs). Secondly, data reports that SMEs tend 

to perceive IP regulation as bringing uncertainty towards their innovative activities, which is clearly 

something to flag while preparing for the final discussion of the research. Also, this finding could 

bring more concreteness to the already highlighted complexity characterizing EU law for software 

patentability. In line with the aim of this research, being the available data limited with regards to 

SMEs behavior towards computer programs patenting activity, the high-level results stated above 

will be coupled with the qualitative analysis and findings discussed in the previous sections. This will 

be the driving line to draft conclusions in the final chapter and recommendations for further research. 
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SECTION 6: CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 
The final chapter of the work will draw upon the exploratory analysis reported and the output of the 

discussion carried on in the previous sections. Summarizing the key takeaways emerged from the 

discussion, conclusions and final recommendations will be provided. 

 

6.1 CONCLUSIONS 

There is a common element that has driven this research purpose and also emerged from the 

outcomes of the analysis: the figurative idea of backbone, which pools together the two main 

components of the thesis argument. Computer programs have trailed the growth of the ICT industry, 

assuming the role of a backbone for the contemporary global economy and pulsing force in the 

development of innovative ways to do business: in the last decade, the information technology 

industry growth has been fueled by the software services, accounting for more than 80% of the total 

sector value-added. In conjunction to this, Small and Medium Enterprises (SMEs) are often pictured 

as a backbone of European economy, since their contribution to the economic growth of the EU area 

has been highly significant in recent years: over the period 2008-2017, SMEs have reportedly 

induced 47% of the cumulative increase in gross value added of the EU 28 non-financial business 

sector, and 52% of its cumulative increase in employment.  

It is here argued that these two elements combined represent a considerable opportunity for the 

growth of the EU welfare and the encouragement of innovative initiatives. However, such an 

“innovation plan” encompasses multiple steps needed to bring a new technology to the market, and 

within this process a key role is played by the so-called “appropriability regime”. Investments in 

technological developments are suboptimal if the IP rights conferring protection to such innovations 

are weak. A strong appropriability regime can indeed act an instrument for inventors to own the value 

of their ideas and secure a return on their risky investment. Specifically for SMEs, intellectual 

property rights can be leveraged – for instance – to scale up their business to compete with larger 

and better financially-equipped enterprises and avoid being easily imitated by them. Nevertheless, 

when dealing with computer programs, the invention is based on intangible assets and the space of 

ideas is difficult to delineate. This aspect makes the eligibility requirements complex to define and 

the evaluation of intellectual property matters particularly intricate.  

Among the existing options of IP protection for computer programs, the research has focused its 

attention on patents. The main takeaways gathered from the evaluation of the patenting choice are 
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reported in the tables below, with particular regards to the implications for software businesses and 

SMEs:  
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Table 4: Incentives of patenting applied to software industry and SMEs 
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Table 5: Dissuasive aspects of patenting applied to software industry and SMEs 
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Among the dissuasive aspects, the complex EU regulatory framework holds a considerable weight. 

The Case Law analysis provided has started from Article 52 of the European Patent Convention and 

the debate concerning what makes a computer program something more than a computer program 

“as such”. Firstly, the “whole contents” approach has progressively been used as the major opinion 

to decide on the technical character of a software invention. Secondly, the inventive step requirement 

has been defined as demanding the invention to be a “technical solution to a technical problem”, 

provided that there are “elements of the solution falling within the competence of a technically skilled 

person”. Nonetheless, the incongruity observed in some of the Courts decisions might be the result 

of each verdict being made in relation to the specific invention under examination. This suggests 

that, despite the effort to provide a unified and always applicable rationale, software patentability is 

still frequently assessed on a case-by-case basis and such an aspect has led to a lack of 

harmonization within the European Patent Office. This unclarity is bringing confusion in the whole 

Intellectual Propery system and skepticism towards patents as an effective means of protection for 

computer programs. The research output shows that the actors most negatively impacted by such 

complexity are SMEs, for various reasons outlined below.  

SMEs are an essential pushing factor for the structural rejuvenation of the EU innovation system, 

but they are facing a harsh technological competition. SMEs frequently lack physical assets or non-

core skills to fully exploit the potential of their innovations and there is solid evidence that Intellectual 

Property protection is a fundamental requisite to transfer intellectual assets and exploit their 

potential. Patents, specifically, can have a pivotal role for SMEs which, due to their small size, 

sometimes heavily depend on licensing agreements and partnerships to fully leverage their assets. 

Also, the exclusive and monopolistic right granted by the patent acts as a tool against imitation by 

larger firms and may then help SMEs in scaling up their business. Nonetheless, there is an overall 

lack of awareness that affects the ability of SMEs to take advantage of IP rights. This, coupled with 

the uncertainty regarding software patents regulation, may discourage SMEs from applying for 

patent protection. Being not sure about the probability that the patent will be granted, the coverage 

of the protection, and the consequent chances of incurring into patent litigation, the inventors can 

end up losing the momentum to apply for patent protection. This may hinder their innovation benefits 

since computer programs have a reduced lifecycle and can become obsolete due to a follow-on 

invention outdating the existing product or service. In addition to that, the costs for enforcing a patent 

are considerable and SMEs are constrained by their limited resource base, therefore they prefer not 

to commit to risky investments. Consequently, SMEs resistance to patenting software may hamper 
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a remarkable source of societal wealth, given that they represent a necessary pool of creativity for 

the development of new technology innovations in the software industry. 

Moreover, in the research it has been argued that there are two considerable opposing forces with 

respect to patent protection for SMEs, based on the evolving configuration of the software industry. 

The first one worth to be underlined is the growing relevance of patent portfolios. The complex and 

intangible nature of computer programs has led to the emergence of situations in which the value 

resides no longer in the individual patent granted, but rather on patent portfolios, because the joint 

value of multiple software codes is higher that their standalone value. Patents portfolios have 

increasingly been used as a defense mechanism and, in such a context, SMEs are frequently in a 

disadvantageous position, since they lack the financial resources needed to engage in the building 

of a portfolio to compete with larger companies. Furthermore, the race for the creation of patent 

portfolios may be positively associated with R&D intensity and, intuitively, SMEs risk to be cut out of 

this race. The second one relates to the kind of software developed by the company and, specifically, 

to the increasing importance of open source solutions. As stated before, licensing is known to be 

particularly relevant for SMEs, since providing licenses to third parties may help such firms to raise 

capital or to introduce their software across a larger value chain that they would not be able to support 

independently. However, an increasing number of SMEs choose to create open source software 

(OSS), deliberately avoiding the use of patents to block competitors, because that would hinder the 

idea of cumulatively innovating through open innovation.  

The comprehensive view involving legal uncertainty, patent portfolios and the growing relevance of 

open source software as relevant motives dissuading SMEs from applying for patent protection can 

contribute to build an understanding of the findings observed in the exploratory data analysis. As a 

matter of fact, despite the lack of a data breakdown specifically related to SMEs dealing with 

computer programs innovations, it has been observed an inverse relationship between the 

increasing activity around software patents within the electrical engineering field and the progressive 

slowdown in the overall contribution ascribable to SMEs as regards the total number of patents 

applications filed to the European Patent Office. In addition to that, the ratio between patents granted 

and patent applications in the computer programs field has been found to be still lower when 

juxtaposed with other comparable fields within the European Patent Office. This may be symptomatic 

of some reluctancy in granting software-related patents, albeit the ratio has been increasing in the 

last 3 years reported. Although the paucity of specific data does not allow to calculate the percentage 

contribution of SMEs to the patterns observed within the European Patent Office, research outcomes 

suggest that innovative SMEs view Intellectual Property and patents as highly relevant in enhancing 
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their businesses, but they also feel somewhat threatened by the complexity characterizing the 

European regulatory scenario. 

 

6.2 RECOMMENDATIONS 

New and more precise regulations should be elaborated with the purpose of benefiting SMEs and 

filling their lack of awareness concerning IP rights. A clear framework of incentives for protecting 

software innovations through patents is needed to incentivize the disclosure of new products and 

services, potentially contributing to the welfare of inventors and society as a whole. An interesting 

example in such sense is the German Patent and Trademark Office (GPO), which has tried in recent 

years to tackle this regulatory unclarity by setting up helpdesks and information platforms specifically 

dedicated to SMEs.  

Furthermore, a reduction in patent filing costs, together with an acceleration in the granting process 

timing, could help in removing a considerable barrier to apply for patent protection and avoiding 

unnecessary delays which may lead to patented software which have already become obsolete due 

to the fast-evolving industry dynamics. These incentives could be in line with the EU Horizon 2020 

strategy, which identifies as key topics SMEs, software and Intellectual Property rights, but does not 

provide any specific guidelines about how they interrelate.  

 

6.3 LIMITATIONS AND FURTHER RESEARCH 

The thesis has highlighted findings in response to the research question “How do software patents 

apply to SMEs across the EU?”. The economic analysis of law provided has been paired with an 

exploratory data analysis approach. This choice allowed to combine qualitative and quantitative 

information with the aim of deriving meaningful findings and paving the way to supplementary 

research. Nevertheless, there is one major limitation to the exploratory method, since it does not 

generate any inferential insight that can be replicable in the scientific sense. This is the main reason 

why such approach to data analysis is frequently considered as the first step in a sequential analytic 

process. Coherently with this remark, while conducting the research numerous sparks for further 

investigation have emerged. 

First, as stated in the exploratory analysis, European Patent Office statistics do not provide any data 

subset with information on patenting behavior of SMEs in the specific fields of technology listed in 

the International Patent Classification. Having access to such a level of detail could have allowed to 

investigate the growth in software patent applications filed by SMEs. This way it would have been 
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possible to verify if the progressively decreasing contribution showcased for the overall SMEs 

patenting activity is reflected also with respect to the specific technical field of computer programs. 

Another interesting point of thought could be the effect on performance observable for those SMEs 

who have been granted a software patent. This kind of analysis would provide a meaningful 

contribution to examine how effectively patents are able to provide a medium-long term benefit to 

the wealth of SMEs obtaining such kind of protection. 

Finally, the research has covered an analysis of the most relevant Case Law shaping the EU 

regulatory framework on computer programs patentability, but no specific in-depth study has 

investigated how the behavior of SMEs has been progressively affected by the changes brought 

forward by the various landmark decisions. Ideally, it would be interesting to assess the effect of 

each relevant Court decision on the SMEs patenting behavior, to understand which ones had the 

most remarkable impact and why. 
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