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Abstract 

 

The thesis` goal is to examine whether the European patent system is suitable to enforce climate 

mitigation in the EU and especially in Germany by protecting green technologies, or whether it 

is hindering from reaching the worldwide climate neutrality goals. Analyzing the patent features 

as well as the procedures within the European patent system and comparing them to the 

requirements needed to achieve progressive climate mitigation, is supposed to indicate whether 

the European patent system is the right instrument to incentivize as well as prompt green 

technologies.   

The research material and therefore the base for the analysis consist mostly of legal framework 

(the UNFCCC, the Paris Agreement, and the European Green Deal) and legislation (TRIPS, 

European Climate Law, Federal Climate Change Act) as well as case law but also procedures 

within patent offices, recommendations and conferences of the WIPO, OECD, and WTO as 

well as further doctrinal sources and statistical material is considered. 

The outcome reflects the thought of the European patent system with its existing patent features 

and procedures not enhancing climate mitigation. In return, it is not directly hindering climate 

mitigation but slowing down climate mitigation when fast actions are required. Nevertheless, it 

is believed that because of the positive effects the patent system has on innovation, it can protect 

green technologies in a manner which supports climate mitigation. Therefore, adaptations to 

the European patent system are proposed such as the consideration of Arts 30, 31 TRIPS, 

prioritized patent applications, a better consideration of the morality aspect through further 

institutions, boosting of green technology features through law as well as further incentives 

surrounding the patent system.  
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1 Introduction 

Climate change is advancing faster than ever before. Meltdown of glaciers in Alaska, Iceland, 

Switzerland, etc.,1 shrinking ice sheets in Antarctica and Greenland, temperature rise, ocean 

warming, and change in weather patterns are resulting in dry seasons that evolve in loss of land, 

hunger, and increase of sandstorms. Additionally, severe rainfalls lead to flooding, landslides, 

and poverty. Another concern is that a rise in sea level endangers coastal and island populations, 

extinction of marine life and loss of species, among many others.2 Most of the global warming 

occurred in the last 40 years and is speeding up twice as fast as it was from 1880 to 1980.3 This 

rapid increase will cause even more catastrophes and lead to drastic changes in climate if the 

issues remain unaddressed.  

The main reasons for climate change listed by the European Commission are inter alia 

greenhouse gases (GHG).4 Whereas GHGs also occur naturally, their main sources being 

human-made emissions through deforestation, burning fossil fuels, gas, and oil transmission, 

farming, agriculture, certain types of fertilizers, improper waste treatment as well as industrial 

processes.5 However, all human actions are driven by technology – either by societal problems 

(illnesses, pollution in water and air, etc.), governmental policies, or market competition with 

the goal to boost efficiency or effectiveness.6 Especially companies contribute massively to 

carbon emissions and therefore need to actively engage in reducing their carbon footprint by 

not only aiming for a sustainable strategy but also by adapting their processes.7  

To address anthropogenic climate change, political and legal measures as well as climate 

change action plans have been implemented worldwide and recently also within the EU.8 

 
1 Robert Kunzig, ‘Glacial Meltdown’, National Geographic, 2013 <https://www.nationalgeograph-

ic.com/magazine/article/glacial-meltdown> [accessed 13 November 2021]. 
2 NASA, ‘Climate Change Evidence: How Do We Know?’, Global Climate Change: Vital Signs of the Planet 

<https://climate.nasa.gov/evidence> [accessed 13 November 2021]. 
3 Rebecca Lindsey and Luann Dahlman, ‘Climate Change: Global Temperature’, Climate.Gov, 2021 

<https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature>. 
4 European Commission, ‘Causes of Climate Change’, Climate Action <https://ec.europa.eu/clima/climate-

change/causes-climate-change_en> [accessed 23 October 2021]. 
5 NASA, ‘The Causes of Climate Change’, Global Climate Change: Vital Signs of the Planet <https://cli-

mate.nasa.gov/causes> [accessed 23 October 2021]; Gabriele C Hegerl and others, ‘Causes of Climate Change 

over the Historical Record’, Environmental Research Letters, 14.12 (2019), p. 1 <https://doi.org/10.1088/1748-

9326/ab4557>. 
6 Edward S Rubin, ‘Innovation and Climate Change’, in Innovation. Perspectives for the 21st Century, p. 333. 
7 Deloitte Touche Tohmatsu Limited (DTTL) Global Enabling Sustainability Initiative (GeSI), Digital with Pur-

pose: Delivering a SMARTer2030, 17 September 2019, p. 13. 
8 United Nations General Assembly, United Nations Framework Convention on Climate Change, 1992; UNFCCC, 

‘Kyoto Protocol to the United Nations Framework Convention on Climate Change’, 1997; ‘The Doha Amendment 

| UNFCCC’ <https://unfccc.int/process/the-kyoto-protocol/the-doha-amendment> [accessed 27 November 2021]; 

United Nations Climate Change, ‘The Paris Agreement | UNFCCC’ <https://unfccc.int/process-and-meetings/the-
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However, none of these plans can be realized if appropriate measures to enforce the outlaid 

goals are not followed. According to the Global Sustainability Initiative (GeSI) and Deloitte 

(DTTL) environmentally sound technologies can help to reduce emissions as well as increase 

resilience by “optimizing energy and material usage across sectors to minimize effects on 

climate change”.9 Even though environmentally sound technologies, so-called “green 

technologies” could be a solution, innovation needs to be appropriately boosted and protected, 

so inventors start engaging in the development of such technologies.10  

For this step, Intellectual Property (IP) laws that enforce the protection of inventions could be 

relevant and necessary. They could guarantee a profit arising from the protection of the outcome 

and would make research more attractive for inventors of renewable, green technologies. 

Especially the patent system is a popular instrument for the protection of technologies as it is 

the most rewarding one, and, therefore, highly prominent. In fact, patent applications for most 

technologies are rising constantly since 2016 and prior, with a few setbacks compared to the 

last year due to COVID-19.11  

This increase in innovation would be also profitable for green technologies. However, patents 

for environment-related technologies are nothing new and have been patented already since 

2011 without an increase in patent applications over the past years looking at the statistic of 

patents granted by the European Patent Office (EPO).12 Putting Germany with the most 

ambitious climate neutrality goals in the focus, but not excluding other countries within the EU, 

their patent applications for environment-related technologies did decrease constantly since 

2011. This is especially surprising as they are overall a strong player when it comes to patent 

applications and innovation.13 Further discussed topics are the exclusivity and monopolistic 

 
paris-agreement/the-paris-agreement> [accessed 29 November 2021]; European Commission, ‘A European Green 

Deal: Striving to Be the First Climate-Neutral Continent’ <https://ec.europa.eu/info/strategy/priorities-2019-

2024/european-green-deal_en> [accessed 23 October 2021]; Council of the European Union, European Parlia-

ment, Regulation (EU) 2021/1119 Establishing the Framework for Achieving Climate Neutrality and Amending 

Regulations (EC) No 401/2009 and (EU) 2018/1999 (‘European Climate Law’), 2021; Bundestag, Bundes-

Klimaschutzgesetz Vom 12. Dezember 2019 (BGBl. I S. 2513), Das Durch Artikel 1 Des Gesetzes Vom 18. August 

2021 (BGBl. I S. 3905) Geändert Worden Ist, 2019. 
9 Deloitte Touche Tohmatsu Limited (DTTL), Global Enabling Sustainability Initiative (GeSI), Digital with Pur-

pose: Delivering a SMARTer2030, 17 September 2019, p. 13. 
10 Heleen de Coninck and Daniel Puig, ‘Assessing Climate Change Mitigation Technology Interventions by Inter-

national Institutions’, Climatic Change, 131.3 (2015), p. 417 <https://doi.org/10.1007/s10584-015-1344-z>. 
11 European Patent Office (EPO), ‘Statistics and Trends’, European Patent Office <https://www.epo.org/about-

us/annual-reports-statistics/statistics.html> [accessed 12 December 2021]; European Patent Office (EPO), ‘Euro-

pean Patent Applications’, European Patent Office <https://www.epo.org/about-us/annual-reports-statis-

tics/statistics/2020/statistics/patent-applications.html> [accessed 12 December 2021]. 
12 Organisation for Economic Co-operation and Development (OECD), ‘Patents by Technology : Patents in Envi-

ronment-Related Technologies’ <https://stats.oecd.org/index.aspx?queryid=29068#> [accessed 10 December 

2021]. 
13 In 2020, Germany contributed 14% to all patent applications granted by the EPO.  
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rights that are granted to the patentors which conflict with the public interest and technology 

diffusion.14 Moreover, the moral aspects surrounding climate change and, in that regard, green 

technologies, evoke an important angle when it comes to the patentability assessment and the 

patent granting of green inventions.15  

According to statistics, the patent system is already used for green inventions but there is no 

visible increase in the amount of invented green technologies. Hence, this thesis examines 

whether the European patent system is suitable to enforce climate mitigation within the EU and 

especially in Germany by protecting green technologies, or whether it is hindering from 

reaching the worldwide climate neutrality goals.  

1.1 Purpose and Research Questions  

The purpose of the thesis is to explore whether the European patent system with its features and 

processes is able to enhance climate mitigation by incentivizing and prompting green 

technologies as well as their transfer or if it is rather hindering from reaching the worldwide 

climate goals. The thesis is not aiming to prove that green technologies are the best solution to 

reach climate neutrality. It rather aims to analyze whether the European patent system as an 

instrument for the protection of green technology is suitable for climate mitigation or whether 

there must be a consideration of other options to enforce green technologies. This research 

focuses, therefore, on the usability of the European patent system for the protection of green 

technologies to reach climate neutrality.  

Supporting the purpose of this research, the first and main research question of this thesis is 

whether the current European patent system is suitable to boost green technologies and, 

therefore, enforce climate mitigation worldwide with a focus on the EU and Germany. The 

abstract, which should answer the question of the patent system`s suitability to protect green 

technologies, focuses on the features and processes of the European patent system. It is aimed 

to identify in what way the features fulfill the listed requirements within the climate mitigation 

documents which are needed for the decrease of climate change to reach the climate neutrality 

goals within the EU.  

 
14 Bernice Lee, Ilian Iliev, and Felix Preston, Who Owns Our Low Carbon Future? Intellectual Property and 

Energy Technologies (London: Chatham House, 2009), p. 1. 
15 Stephen M. Gardiner, ‘Ethics and Global Climate Change’, Ethics, 114.3 (2004), p. 556; Michael Grubb, ‘Seek-

ing Fair Weather: Ethics and the International Debate on Climate Change’, International Affairs, 71.3 (1995), pp. 

472,473. 
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A sub-question relating to the first main question analyzes whether there are already existing 

procedures within the patent systems for green technologies within the EU and if patents are 

already issued for green technologies. If there are no special treatments for green technologies, 

treatments for other technology fields resembling the characteristics and importance of green 

technologies should be identified and analogously suggested for green technologies. The focus 

should also lie on how other emergency situations were approached under the patent law. An 

example would be the current COVID-19 situation.  

The second sub-question refers to whether adaptions to the current European patent system are 

necessary to optimally mitigate climate through green technologies, and if needed, suggestions 

on how the European patent system can be improved are made.  

1.2 Structure  

Beginning with the contextualization of the topic, terminologies relating to climate change and 

IP are defined and put into a legal and historical background. Firstly, international climate 

change negotiations and treaties are explained such as the United Nations Framework 

Convention on Climate Change (UNFCCC) which is supported by an action plan, the so-called 

“Kyoto Protocol”, followed by the Paris Agreement which is based on the UNFCCC. Secondly, 

climate change actions within the EU are analyzed including the European Green Deal which 

is a European action plan to the Paris Agreement. Further on, the transmission of the European 

Climate Law into German national law is examined in terms of the climate neutrality timeline. 

Moving on to IP, IPR are defined, and the patent law system as one form of protecting IPR 

further considered. More generally, the patent law`s purpose and historical origin is illuminated 

to understand certain features and the development of patents. Concluding the second chapter, 

touching points between climate change and patents are outlined evoking the necessary 

knowledge base for the following chapters of the thesis. In this regard, the topic of green 

technology and the protection of green technology through the European patent system is 

introduced.  

Continuing with the third chapter, patent-granting processes and the patent features within the 

EU are explored. The analysis constitutes of four main aspects: the general principles behind 

patentability, the pre-grant, the granting, and the post-grant phase. The principles behind 

patentability discuss the systematic behind patent granting, what criteria an invention needs to 

fulfill to be considered for a patent, and what exemptions to patentability there are. Whereas 

the principles behind patentability are more theoretical, the further sections of the chapter cover 
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practical aspects of the actual patenting process and discusses its challenges. The pre-grant 

phase deals with questions referring to the technology enforcement as well as quality assurance, 

the debate over private rights granted to the patentee vs the public`s interest in using the 

invention as well as the consideration of morality before granting a patent. The middle part of 

the third chapter contains the actual patent grant application and describes every single step and 

obstacle that may occur to achieve a patent grant issuing. Lastly, the post-grant phase covers 

the technology use and exclusivity of patents, the abuse of patent monopoly in contrast to free-

market competition, the interference into private rights as well as instruments of the government 

to monitor these rights, and the dissemination of technology and its transfer to developing 

countries.  

After looking at the patent features and patent system procedures, chapter four lists the 

requirements needed to achieve progressive and fast results for climate neutrality. These 

requirements are a reflection of existing climate change documents and address short notice 

actions, the representation and increase of environmentally green features within new 

inventions, the need for functioning market competition, the worldwide accessibility as well as 

usability of new green technologies, and minor but still important requirements such as the 

assurance of high quality and working green technologies, affordable product protection as well 

as the traceability of climate mitigation advances. Combining the patent features and patent 

system procedures with the requirements for achieving progressive climate neutrality, the 

European patent system will be assessed for its suitability to incentivize and protect green 

technologies. In this regard, advantages, and disadvantages of the patent system for climate 

mitigation will be weighed against each other.  

In the next chapter, with regard to the outcome of the fourth chapter, adaptations to the existing 

European patent system for green technologies are suggested. This chapter illuminates climate 

change as an exception ground to exclusive rights or for other use as well as special treatments 

and proceedings containing a prioritized examination. Moreover, the need for an additional 

institution during the patentability assessment relating to morality, the enforcement of green 

technologies through law as well as other climate change supporting incentives surrounding the 

patent system are discussed. 

Lastly, in the sixth chapter, the main findings are summarized, and the research questions 

reviewed.  
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1.3 Research Methodology  

The thesis follows a legal dogmatic methodology based on doctrinal and legal research material 

that concentrates on different political and legal approaches towards climate mitigation, the 

protection of green technologies and the European patent system. According to Smits, there is 

no clear definition for legal doctrine but “[i]t is probably best described as research that aims 

to give a systematic exposition of the principles, rules and concepts governing a particular legal 

field or institution and analyses the relationship between these principles, rules and concepts 

with a view to solving unclarities and gaps in the existing law“.16 This definition highlights best 

what the purpose of choosing the legal dogmatic methodology for this thesis is: to identify 

existing patent and climate change laws, their surrounding procedures and how both fields 

intertwine from a legal and practical perspective. That way, the usability or potential 

imperfections can be analyzed and adaptations in regard to modern technologies as well as the 

current climate change situation made which is the aim of the thesis. 

As mentioned, climate change is highly due to anthropogenic emissions and climate change 

technologies, in this thesis referred to as green technologies, could be one way to shrink them.17 

Therefore, the thesis is focusing on how green technologies can be protected through the 

European patent system to incentivize the investment in and prompt the increase of green 

technologies. At the same time, it should be investigated whether the current European patent 

system with its procedures and patent features matches the requirements needed for progressive 

climate mitigation.  

The research material and therefore the base for the analysis consist mostly of legal framework 

such as treaties (the UNFCCC, the Paris Agreement and the European Green Deal) and 

legislation (Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS), 

European Climate Law, Federal Climate Change Act) as well as case law but also procedures 

within patent offices, recommendations and conferences of the WIPO, the OECD, and the WTO 

as well as further doctrinal sources and statistical material is be considered. 

In the first step, the climate change terminologies is defined, and the climate change history 

explained. The definition is based on existing international treaties whereas the historical 

background follows the evolution of the climate neutrality incentives and plans, resulting in the 

 
16 Jan M. Smits, ‘What Is Legal Doctrine? On the Aims and Methods of Legal-Dogmatic Research’ (Maastricht 

University - Maastricht European Private Law Institute, 2015), p. 5. 
17 European Commission, ‘Communication from the Commission to the European Parliament, the European 

Council, the Council, the European Economic and Social Committee and the Committee of the Regions: The 

European Green Deal’, 2019, p. 4. 
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recently implemented European Climate Law and the German Federal Climate Change Act. 

For the climate change history, doctrinal material, as well as conference papers are used 

referring to existing international treaties and statutes. As for the definition of IPR and the patent 

law system, they follow the same approach as climate change. Mainly doctrinal research 

material is used to outline the definition of IPR and the historical background of patents. 

Referring at a later stage to legal frameworks such as the Paris Convention and the TRIPS 

Agreement demonstrates a harmonization of IPR and marks the starting point for technology 

protection under a stabilized patent law system. Further on, for the interaction between climate 

change and the patent law system, doctrinal material is mainly used to elaborate on the 

possibilities as well as challenges the patent law system can impose on climate mitigation. 

Listing green technologies as a possible solution for climate mitigation, statistics are used to 

show the current position of green technologies within the patent system.  

Continuing with the next chapter, the TRIPS Agreement, EPO proceedings, the European 

Patent Convention (EPC), documents from the WIPO and the WTO such as consultation drafts, 

conference papers, and articles are used to identify the patent granting process for general patent 

protection within the EU as well as patent features. Throughout this chapter, the de lege ferenda, 

as well as the critical approaches are aimed as the goal is to evaluate the existing procedures 

and features for different technology fields but especially for green technologies.  

Referring to the principles behind patentability, mainly the EPC is of use as the patentability 

criteria are regulated there. For the pre-grant questions, documents of the WIPO and further 

scholarly literature, as well as articles are considered to identify occurring thoughts before the 

patent grant. At the same time, the TRIPS is used to refer back to the debate between the private 

rights of the patentee and the public interest. When it comes to the morality exemption 

according to Art. 53(a) TRIPS, provisions of the TRIPS are pinpointed. Examples from 

biotechnology are shown to demonstrate similarities to climate change by utilizing journal 

articles, WTO sources as well as case law in which the morality of biotechnological inventions 

was prior discussed. Proceeding to the granting phase, the sources are closely tight to documents 

of the EPO as well as the EPC which include the documented patent application process within 

the EU and payable fees. The following past-grant phase covers different academic articles and 

literature to illustrate the diverse opinions behind the exclusivity features of the patent but also 

the monopolistic effect a patent has on free-market competition. In parallel, the use of 

international agreements and regulations continues to direct back to the origin of the discussed 

concepts. Further on, instruments of the government to intervene in and monitor patent rights 

cover diverse sources such as EPO and WIPO documents, academic literature, and legal 
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provisions to illustrate not only existing processes but also different opinions about their 

effectiveness. The same applies to the dissemination of technology.  

Chapter four contains the requirements needed to achieve climate neutrality by protecting green 

inventions. For that purpose, sources such as the European Green Deal, the UNFCCC, the 

European Climate Law, and the German Federal Climate Change Act are used which mirror 

the guidelines for achieving climate mitigation. However, further documents of the WIPO, the 

OECD as well as the European Commission are used to highlight current technological and 

climate change trends. At the end of chapter four, the requirements to achieve progressive 

climate neutrality are compared to the patent processes and features within the EU. For this 

step, sources already used in chapters three and four are picked up and the comparative 

approach is used to identify the patent system`s suitability for incentivizing green technologies. 

It is wished to find out in how far the patent system procedures and patent features match the 

requirements needed to achieve progressive climate neutrality. That way, potential 

imperfections of the patent system for protecting green technologies become visible and 

adaptation to them can be suggested.  

Lastly, innovative ideas from existing literature as well as existing procedures either of similar 

technology fields or other patent offices are examined to suggest adaptations to the current 

European patent system. In detail, it is referred to the prioritized patent examination for 

COVID-19, the green technology pilot program in the US, and the green technology channel in 

the UK. Moreover, solutions of including climate change into existing provisions are looked 

for by orientating on the TRIPS and WTO papers. For considering the morality exemption more 

concretely, the idea of using further institutions is assessed by citing innovative academic 

literature and journal articles. The same applies to the further suggested adaptations to the 

European patent system. However, based on the findings, own thoughts, and conclusions flow 

into the proposed suggestions.  

2 Climate change and Intellectual Property: background and definition 

This chapter serves as a contextualization of the thesis topic. Beginning with the definition of 

climate change and its history, IP, especially patents, follow with their meaning and 

background. Moving on to the third section, the interaction between climate change and IPR is 

pointed out to further elaborate on how the mitigation of climate is through green technologies 

connected to the patent system.  
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2.1 Climate change  

Under this subsection, climate change related wordings are defined, and the history of climate 

change displayed. The focus lies, first, broadly on international negotiations and treaties and, 

further, focus on climate mitigation incentives as well as regulations within the EU, specializing 

on Germany.  

2.1.1 Definitions  

Climate change according to the UNFCCC refers to “a change of climate which is attributed 

directly or indirectly to human activity that alters the composition of the global atmosphere and 

which is in addition to natural climate variability observed over comparable time periods”.18 

This means that even though climate change can have natural causes,19 the economic 

understanding of climate change is related to an anthropogenic caused change in the climate.20 

Human-made emissions of GHGs (carbon dioxide, fluorinated gases, methane, nitrous oxide, 

etc.)21 alter the composition of the atmosphere which results in an increased “greenhouse 

effect”. A higher number of sunrays is hindered from leaving the atmosphere as they are 

absorbed by GHGs. The outcome is a global temperature rise and warming of the earth.22  

Climate change mitigation, therefore, means the prevention or the reduction of GHGs by 

utilizing “new technologies and renewable energies, making older equipment more energy 

efficient, or changing management practices or consumer behavior“.23 

With climate change mitigation measures climate neutrality can be reached. Climate neutrality 

which is also mentioned later on in the climate action plans is described as a state in which the 

GHG emissions are net zero. This means that the GHGs produced by humans equal the GHGs 

removed from the atmosphere by natural means so the overall level of GHGs is not increasing.24  

 
18 Art. 1 no. 2 UNFCCC. 
19 Hegerl and others, p. 1. 
20 Edeltraud Günther, ‘Definition: Klimawandel’, Gabler Wirtschaftslexion (Springer Fachmedien Wiesbaden 

GmbH, 2018) <https://wirtschaftslexikon.gabler.de/definition/klimawandel-52424> [accessed 23 November 

2021]. 
21 European Commission, ‘Causes of Climate Change’. 
22 Sophie Jankowski, ‘Wie funktioniert der Treibhauseffekt?’, Umweltbundesamt, 2021 

<https://www.umweltbundesamt.de/service/uba-fragen/wie-funktioniert-der-treibhauseffekt> [accessed 24 

November 2021]; NASA, ‘What Is the Greenhouse Effect?’, NASA <https://climate.nasa.gov/faq/19/what-is-the-

greenhouse-effect> [accessed 24 November 2021]. 
23 UN Environment Programme, ‘Mitigation’, UNEP - UN Environment Programme, 2017 

<http://www.unep.org/explore-topics/climate-action/what-we-do/mitigation> [accessed 22 December 2021]. 
24 United Nations Climate Change, ‘A Beginner’s Guide to Climate Neutrality | UNFCCC’ <https://un-

fccc.int/blog/a-beginner-s-guide-to-climate-neutrality> [accessed 23 December 2021]. 
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2.1.2 Global climate negotiations & treaties – historical background 

Historically, the idea of climate change and the greenhouse effect being a result of increased 

GHGs in the air started in the late 19th century when only a few specialized and knowledgeable 

people were speculating about the influence of carbon dioxide on temperature rise.25 The first 

conference on the human environment, however, was held only in June 1972 and climate 

change was still not on the agenda.26 Nevertheless, back then commitments were made toward 

protecting the environment and maintaining sustainability on a global level.27 In addition, the 

UN Environment Programme (UNEP)28 was created. 

As scientific warnings relating to GHG emissions increased in the late 1980s, climate change 

was mentioned at the very first global “World Climate Conference”29 in 1979 and later on at 

the “Toronto Conference”30 in 1988. As consequence, the UNEP and the World 

“Meteorological Organization”31 (WMO) established the “Intergovernmental Panel on Climate 

Change”32 (IPCC) to assess and provide policymakers with scientific information regarding 

climate change. After the first IPCC assessment, it was agreed in the second World Climate 

Conference to address climate change jointly.  

Shortly after, the first treaty relating to climate change, the “United Nations Framework 

Convention on Climate Change”33 (UNFCCC), was drafted and released by the UN General 

Assembly. Later on, at the “Rio Conference”34 (United Nations Conference on Environment 

 
25 Svante Arrhenius, ‘On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground’, Philo-

sophical Magazine and Journal of Science, 41.5 (1896). 
26 United Nations, ‘Report of the United Nations Conference on the Human Environment’ (presented at the United 

Nations Conference on the Human Environment, Stockholm, 1972) 

<https://www.un.org/ga/search/view_doc.asp?symbol=A/CONF.48/14/REV.1> [accessed 24 November 2021]. 
27 United Nations Codification Division, Office of Legal Affairs, ‘Declaration of the United Nations Conference 

on the Human Environment’, Audivisual Library of International Law <https://le-

gal.un.org/avl/ha/dunche/dunche.html> [accessed 24 November 2021]. 
28 United Nations Environment, ‘UNEP - UN Environment Programme’, UNEP - UN Environment Programme 

<http://www.unep.org/node> [accessed 24 November 2021].  
29 ‘Proceedings of the World Climate Conference: A Conference of Experts on Climate and Mankind’, ed. by 

World Meteorological Organization (WMO), WMO ; No. 537 (presented at the World Climate Conference, Ge-

neva: Secretariat of the World Meteorological Organization, 1979). 
30 ‘The Changing Atmosphere | Implications for Global Security Conference Statement’ (Toronto: World Meteor-

ological Organization (WMO); United Nations Environment Programme (UNEP), 1988) <https://www.aca-

demia.edu/4043227/The_Chang-

ing_Atmosphere_Implications_for_Global_Security_Conference_Statement_1988> [accessed 24 November 

2021].  
31 ‘About Us’, World Meteorological Organization <https://public.wmo.int/en/about-us> [accessed 25 November 

2021].  
32 ‘IPCC — Intergovernmental Panel on Climate Change’ <https://www.ipcc.ch/> [accessed 25 November 2021]. 
33 United Nations Climate Change, ‘What Is the United Nations Framework Convention on Climate Change? | 

UNFCCC’ <https://unfccc.int/process-and-meetings/the-convention/what-is-the-united-nations-framework-con-

vention-on-climate-change> [accessed 25 November 2021]. 
34 United Nations, ‘United Nations Conference on Environment & Development’ (Rio de Janeiro, 1992); also 

known as the Earth Summit. 
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and Development (UNCED)) in 1992, the treaty was presented to 179 countries for signature. 

Nowadays, 197 member states have signed the UNFCCC.35 They all noted that climate change 

is human-made and agreed to jointly take measures to stabilize the “greenhouse gas 

concentrations in the atmosphere at a level that would prevent dangerous anthropogenic 

interference with the climate system“.36 Developed countries and further economic in transition 

(EIT) countries (named in Annex 1) were distinguished in the agreement from developing 

countries and are primarily responsible to combat climate change and help developing countries 

in doing so.37 At the same time,  “Agenda 21”38 was adopted referring to the Rio Conference 

and covering a non-binding action plan for areas related to the environment which are 

negatively impacted by humans.39 After this convening, the “Commission on Sustainable 

Development”40 was founded to monitor actions taken after the Earth Summit.41 

Following the Millennium Summit in 2000, the UN Millennium Declaration was passed which 

was the origin of the Millennium Development Goals (MDGs). 12 years later, a second Earth 

Summit followed, the Rio+20 Summit. There, it was decided that the framework for the 

Sustainable Development Goals (SDGs), of which the MDGs are part, should be developed. In 

2015, the “2030 Agenda for Sustainable Development”42 was passed by the UN General 

Assembly which represents in its 17th development goal measures against climate change.43   

A further milestone was the “Kyoto Protocol”44 which was created in 1997 and came into force 

in 2005. It functions as an action plan for implementing the principles laid down in the 

UNFCCC. With the Kyoto Protocol, timely goals were defined to limit and reduce GHG 

emissions. The implementation of the “Doha Amendment”45 which was attached to the Kyoto 

 
35 ‘Status of Ratification of the Convention | UNFCCC’ <https://unfccc.int/process-and-meetings/the-conven-

tion/status-of-ratification/status-of-ratification-of-the-convention> [accessed 25 November 2021]. 
36 Art. 2 UNFCCC. 
37 Art. 4(2), (3) UNFCCC.  
38 United Nations, ‘United Nations Conference on Environment & Development’. 
39 Magdalena Bexell and Kristina Jönsson, The Politics of the Sustainable Development Goals: Legitimacy, Re-

sponsibility, and Accountability, 2021, p. 9; United Nations, ‘Agenda 21’, p. 21 <https://sustainabledevelop-

ment.un.org/outcomedocuments/agenda21> [accessed 23 December 2021]. 
40 United Nations Department of Economic and Social Affairs, ‘Commission on Sustainable Development (CSD)’ 

<https://sustainabledevelopment.un.org/csd.html> [accessed 23 December 2021]. 
41 Forum Umwelt & Entwicklung, ‘2030-Agenda Und SDGs’ <https://www.foru-

mue.de/themen/nachhaltigkeit/post-2015-agenda-rio20/> [accessed 23 December 2021]. 
42 General Assembly, ‘Transforming Our World: The 2030 Agenda for Sustainable Development’, 2015. 
43 Duncan French and Louis J. Kotzé, Sustainable Development Goals: Law, Theory and Implementation (Edward 

Elgar Publishing, 2018), pp. 1,2; Bexell and Jönsson, pp. 8,9. 
44 UNFCCC, ‘Kyoto Protocol to the United Nations Framework Convention on Climate Change’, 1997. 
45 United Nations, Doha Amendment to the Kyoto Protocol <https://unfccc.int/process/the-kyoto-protocol/the-

doha-amendment> [accessed 25 November 2021]. 
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Protocol aimed to further bind the signed parties to the GHG decrease targets with a timeline 

dated until 2020. 

The newest achievement strengthening the UNFCCC, however, is the “Paris Agreement”46 

which all countries that signed the UNFCCC were working on while the Kyoto Protocol and its 

Doha Amendment were in place. It had the purpose of creating a timeline for countries to reach 

a climate reduction and climate neutrality to maintain a climate under 2.0 degrees Celsius and 

even limit it to 1.5 degrees Celsius.47 

2.1.3 Climate change within the EU 

Important parts of the Paris Agreement are Nationally Determined Contributions (NDCs)48 that 

are showing which measures the contributing parties are taking to follow the climate mitigation 

goals and aim for GHG reduction on a national level. The “Katowice rulebook”49 agreed on in 

2018 sets out guidelines to transfer the goals described in the Paris Agreement into reality and 

make them operational.50 

To fulfill the requirements of the Paris Agreement, the EU presented the first draft of the 

European Green Deal in 2019. The Green Deal foresees the continent Europe to be climate 

neutral in 2050 which would also make them the first ones aiming and reaching that goal.51 

Enforcing the European Green Deal, a new Proposal for the “European Climate Law”52 was 

drafted and after revision, enabled in June 2021.53 Part of the European Green Deal is the 

European Climate Pact which has the purpose of bringing together “people, communities and 

 
46 UNFCCC, ‘Paris Agreement to the United Nations Framework Agreement on Climate Change’, 2015. 
47 David Hirst, ‘The History of Global Climate Change Negotiations’, UK Parliament, 2020 <https://commonsli-

brary.parliament.uk/the-history-of-global-climate-change-negotiations/> [accessed 25 November 2021]; United 

Nations Climate Change, ‘The Paris Agreement | UNFCCC’ <https://unfccc.int/process-and-meetings/the-paris-

agreement/the-paris-agreement> [accessed 29 November 2021]. 
48 United Nations Climate Change, ‘Nationally Determined Contributions (NDCs) | UNFCCC’ <https://un-

fccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-deter-

mined-contributions-ndcs> [accessed 29 November 2021]. 
49 ‘The Katowice Climate Package: Making The Paris Agreement Work For All | UNFCCC’ <https://un-

fccc.int/process-and-meetings/the-paris-agreement/katowice-climate-package> [accessed 29 November 2021]. 
50 Hirst. 
51 European Commission, ‘The European Green Deal’, European Commission, 2019 <https://ec.euro-

pa.eu/commission/presscorner/detail/en/ip_19_6691> [accessed 29 November 2021]. 
52 European Commission, Proposal for a Regulation of the European Parliament and of the Council Establishing 

the Framework for Achieving Climate Neutrality and Amending Regulation (EU) 2018/1999 (European Climate 

Law), 2020 <https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0080> [accessed 29 No-

vember 2021]. 
53 Council of the European Union, European Parliament, Regulation (EU) 2021/1119 Establishing the Framework 

for Achieving Climate Neutrality and Amending Regulations (EC) No 401/2009 and (EU) 2018/1999 (‘European 

Climate Law’), 2021. 



 

 13 

organisations” who want to jointly take action against climate change.54 The initiative should 

function as a communication forum for people`s opinions and engagement in climate 

mitigation.55 

Striving for a climate-neutral Europe in 2050, the goal according to the “2030 Climate Target 

Plan”56 is to reduce emissions by at least 55% in 2030 in comparison to 1990.57   

As EU Directives need to be transferred into national law, Germany enabled the German 

Federal Climate Change Act which foresees an even stricter timeline. Acting as an example, 

Germany wants to reduce their GHG emissions by 65% by 2030, by at least 88% in 2040, and 

reach climate neutrality already in 2045.58 Not only are the goals tight to a timeline but they 

also require a digital transformation, so the European Commission.59 Both, the Federal Climate 

Change Act, and the European Green Deal represent the thought of reconstruction within all 

kinds of technology fields to reach an emission reduction.60   

2.2 Intellectual Property Rights and Patents 

According to the World Intellectual Property Organization (WIPO), “Intellectual Property […] 

refers to creations of the mind, such as inventions; literary and artistic works; designs; and 

symbols, names and images used in commerce“.61 To enforce IP, different categories of 

protection were enabled through law. These categories are patents, trademarks, and copyright 

as the biggest ones but also trade secrets, industrial designs, integrated circuits, and 

geographical indications.62 

 
54 European Commission, ‘The European Climate Pact: Empowering Citizens to Shape a Greener Europe’, Euro-

pean Commission, 2020 <https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2323> [accessed 1 De-

cember 2021]. 
55 Ibid. 
56 European Commission, ‘State of the Union: Commission Raises Climate Ambition and Proposes 55% Cut in 

Emissions by 2030’, European Commission, 2020 <https://ec.euro-

pa.eu/commission/presscorner/detail/en/ip_20_1599> [accessed 1 December 2021]. 
57 European Commission, ‘A European Green Deal: Striving to Be the First Climate-Neutral Continent’ 

<https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en> [accessed 23 October 2021]. 
58 Bundestag, Bundes-Klimaschutzgesetz Vom 12. Dezember 2019 (BGBl. I S. 2513), Das Durch Artikel 1 Des 

Gesetzes Vom 18. August 2021 (BGBl. I S. 3905) Geändert Worden Ist, 2019, Para. 3. 
59 European Commission, ‘Communication from the Commission to the European Parliament, the European 

Council, the Council, the European Economic and Social Committee and the Committee of the Regions: The 

European Green Deal’, p. 4. 
60 Ibid, p. 3; Sec. 4(1) Federal Climate Change Act. 
61 WIPO, ‘What Is Intellectual Property (IP)?’, WIPO <https://www.wipo.int/about-ip/en/index.html> [accessed 1 

December 2021]. 
62 G. Gregory Letterman, Basics of International Intellectual Property Law, 2021, pp. 165–315; World Intellectual 

Property Organization, WIPO Intellectual Property Handbook: Policy, Law and Use (WIPO, 2004), pp. 17–120. 
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Looking closer at patents, their history began when the first Venetian Patent Statute was 

established in 1474.63 In the early medieval ages, workers rather kept their manuals secretly to 

retain innovation secrets and, therefore, secure their jobs as well as further contracts.64 

However, there are multiple examples of privileges that were granted by kings to inventors to 

boost progress in many ways, including industrial, commercial, etc.65 In a similar way, Venice 

wanted to attract craftsmen, most likely from outside of the city, and grant them for their 

services of sharing their innovation and also inventing new inventions, an exclusivity right for 

an agreed number of years. An early invention of Filippo Brunelleschi had already received a 

patent in 1421 through the Statute of the Republic of Florence which included an exclusivity 

right of three years. It is speculated that this statute was used as a base for the later known 

Venetian Patent Statute.66 

The demand for patents and the emerging market lead also to the implementation of a patent 

regulation in the United Kingdom by the Parliament and House of Lords in 162367 (whereas 

other sources say 1624)68 called the Statute of Monopolies.69 This statute was similarly 

structured to the Statute of Venice but as patent protection evolved, requirements such as 

submitting a description of the invention became an additional standard procedure in the Statute 

of Monopolies.70 

In the transition phase between the 18th and 19th centuries, further patent systems were passed 

such as in France in 1791, which was later modified in 1844. The French patent law foresaw a 

change in approach towards the value of an invention. Instead of letting the government decide, 

this task was delegated to the society through a so-called ‘market test’.71 All following patent 

systems within Europe were basically based on the French model. Germany followed (prior 

Prussia) in 1815 with their patent law which changed throughout the years and gained new 

 
63 Wenwei Guan, Intellectual Property Theory and Practice: A Critical Examination of China’s TRIPS Compli-

ance and Beyond (Springer, 2014), p. 3.  
64 Dominique Guellec and Bruno van Pottelsberghe de la Potterie, The Economics of the European Patent System: 

IP Policy for Innovation and Competition (Oxford: Oxford University Press, 2007), p. 15,16. 
65 Philippe Braunstein, ‘À l’origine Des Privilèges d’invention Aux XIVe et XVe Siècles’, in Les Brevets. Leur 

Utilisation En Histoire Des Techniques et de l’économie, Paris, Centre de Recherche En Histoire de l’innovation 

(Paris: Centre de recherche en histoire de l’innovation, 1984). 
66 Michael J. Harbers, ‘International Patent Cooperation Recent Development’, Stanford Law Review, 20.5 (1967), 

p. 1001. 
67 William Weston Fisher, ‘Patent | Law | Britannica’, 1998 <https://www.britannica.com/topic/patent> [accessed 

1 December 2021]. 
68 Chris Dent, ‘‘Generally Inconvenient’: The 1624 Statue of Monopolies as Political Compromise’, Melbourne 

University Law Review, 33.2 (2009), p. 438. 
69 ‘History and Architecture of the Patent System’, in The Laws of Patent, ed. by Craig Nard, 2nd edn (Aspen 

Publishers, 2010), pp. 9–11. 
70 W. Cornish, D. Llewelyn, and T. Alpin, Intellectual Property: Patents, Copyright, Trademarks and Allied 

Rights, 8th edn (London: Sweet & Maxwell, 2013), p. 125. 
71 Beltran, Chauveau, and Galvez-Behar. 
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features such as first to invent instead of first to file, publication and public opposition before 

patent grant, and compulsory licences.72  

Even though patents became an integrated component in some countries, others either did not 

accept or only later implemented the patent as a system or abolished the one they had 

implemented before. For example, the Dutch patent law which was enabled in 1817 became 

ineffective in 1869.73 As for Switzerland, the country did not have a patent system until 1888 

and even then, it was very restrictive until its expansion in 1907. All in all, most countries had 

either a lack of patent regulations or a different approach toward granting patents. Moreover, 

their scope of protection and the duration of the patent grant differed which split the countries 

in their legal harmonization and made it difficult to regulate transnational patents.74 Following 

the Industrial Property Congress in which discrimination and the lack of a unitarian system 

were discussed, an international treaty,75 the “Paris Convention”76 was signed by eleven 

member states in 1883. This treaty was revised multiple times until its last revision in 1967.77 

A further milestone was the implementation of all IPR into the TRIPS Agreement which made 

them part of an international trade agreement. Setting minimum standards for IP protection 

through the World Trade Organization (WTO) made the TRIPS Agreement a more powerful 

instrument for the enforcement of them at a national level. Under the TRIPS, there is no 

restriction for patents regarding the technology field or invention place,78 all patents have the 

same minimum duration of 20 years with a possibility of extending it and an invention does not 

necessarily have to prove its functioning except in special cases.79  

 
72 Zorina Khan, ‘An Economic History of Patent Institutions’, EH.Net, 2006 <https://eh.net/encyclopedia/an-eco-

nomic-history-of-patent-institutions/> [accessed 3 December 2021]. 
73 Ministry of Economic Affairs and Climate Policy, ‘A Short History of Patents in the Netherlands and Europe’, 

Netherlands Enterprise Agency, 2021 <https://english.rvo.nl/information/patents-intellectual-property/general-in-

formation-patents/history-patents-netherlands-europe> [accessed 4 December 2021]. 
74 Petra Moser, ‘Patents and Innovation: Evidence from Economic History’, Journal of Economic Perspectives, 

27.1 (2013), pp. 25,26. 
75 Gabriel Galvez-Behar, ‘The 1883 Paris Convention and the Impossible Unification of Industrial Property’, in 

Diversity and Harmonization in Historical Perspective, ed. by Graeme Gooday and Steven Wilf, Cambridge In-

tellectual Property and Information Law (Cambridge: Cambridge University Press, 2020), pp. 55–59. 
76 Paris Convention for the Protection of Industrial Property, Mar. 20, 1883, as Revised at Stockholm on July 14, 

1967, 21 U.S.T. 1630, 828 U.N.T.S. 305. 
77 Daniel Gervais, ‘The Internationalization of Intellectual Property: New Challenges from the Very Old and the 

Very New’, 12.4 (2002), p. 930. 
78 Art. 27(1)(1) TRIPS. 
79 Art. 33 TRIPS; Khan (2006). 
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2.3 Interaction between climate change and IPR 

The heart of the climate change discussions is technology.80 It is not only the cause of 

temperature rise but might also be an important aspect of climate mitigation.81 Even relevant 

international and transnational agreements for climate mitigation are highlighting the role green 

technology will play in climate mitigation as stated in chapter 2.2 following. For reaching the 

goals laid out in the European Green Deal and the German Federal Climate Change Act, the 

economy needs to grow in line with the climate neutrality goals which means that new 

technologies need to cover green features to support climate mitigation and stop GHG 

emissions. Such technologies could relate to other sources of producing energy, storing energy 

more efficiently, and finding environmentally friendly ways of transportation, land, and forest 

cultivation. This is where IPR gains in importance. IPR is protecting technologies and has also 

the main purpose of increasing innovation. The increase of environmentally sound technologies 

in combination with a global technology transfer is what it takes to reach climate mitigation.82 

However, there are also limitations to IPR which might lead to bigger challenges when it comes 

to the dissemination of technology.83 This is discussed more deeply in the following chapters.    

2.3.1 Green technology  

In the context of this paper, green technology is used to describe technology that is meant to 

positively affect climate change.  

Even though there is no definition for green technology, the WIPO uses green technology as a 

synonym for environmentally sound technologies.84 At the same time, technology should in the 

context of this thesis and in relation to the patent system refer to processes or products. 

According to the UN Conference in 1992 in Rio, the description of green technologies is that it 

refers to all technologies that “protect the environment, are less polluting, use all resources in 

a more sustainable manner, recycle more of their wastes and products, and handle residual 

waste in a more acceptable manner than the technologies for which they were substitutes”.85  

 
80World Intellectual Property Organization (WIPO), ‘Climate Change and the Intellectual Property System: What 

Challenges, What Options, What Solutions? An Outline of the Issues: Informal Consultation Draft Only.’, 2008, 

p. 5. 
81 de Coninck and Puig, p. 417. 
82 World Intellectual Property Organization (WIPO), ‘Climate Change and Intellectual Property’, WIPO 

<https://www.wipo.int/policy/en/climate_change/index.html> [accessed 6 December 2021]. 
83 Fabian Klein, ‘GREEN IP - A Look at How Sustainability Influences IP and How IP Can Help in Achieving 

Sustainability’, 2020 <https://www.ashurst.com/en/news-and-insights/legal-updates/a-look-at-how-sustainability-

influences-ip-and-how-ip-can-help-in-achieving-sustainability/> [accessed 7 November 2021]. 
84 World Intellectual Property Organization (WIPO), ‘WIPO GREEN: The Global Marketplace for Sustainable 

Technology’ <https://www3.wipo.int/wipogreen> [accessed 7 November 2021]. 
85 United Nations, ‘United Nations Conference on Environment & Development’, 1992, chap. 34 of Agenda 21. 
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Green technology is, therefore, not connected to a specific field of technology but is rather 

covering all areas. It is, however, difficult to categorize a technology as ‘green’ as there are no 

measurable values of what is green and what not, so Klein.86 

An existing initiative relating to green technologies was already started by the WIPO, called 

‘WIPO Green’. It is supposed to be an exchange platform for green technologies. Users can 

register and upload their invention no matter what stage of process it is in. The marketplace 

should support innovation relating to climate change and stimulate new inventions.87  

2.3.2 Patent system as a source of protection for green technologies  

Even though there is a range of IP, patents were addressed the most by policy makers and in 

literature in connection to the climate change combat.88 All kinds of technologies can be 

protected through patents in areas such as energy and water procurement, farming and forestry, 

transportation, environmentally friendly pollution and waste treatment, product manufacturing, 

material use, and construction, which in return can, if invented environment-focused, positively 

influence climate mitigation.89  

Under the existing patent systems, granted patents are already protecting all kinds of 

technologies, so why does the protection of green technologies need more consideration under 

the patent system, one could ask. In fact, the number of patents granted by the EPO is rising 

constantly since 2016 with a slight decrease of 0,7% due to Covid-19 compared to the previous 

year. Even in direct comparison to 2011 with 142.822 patents granted, in 2020 180.250 patents 

were granted, Germany concluding 14% of all patent applications, which is an indicator of 

increased innovative development.90 However, the OECD database shows that the patent 

offices worldwide, especially pointing out the European Patent Office (EPO), granted 

progressively fewer environment-related patents since 2011, Germany being not an exception.91  

Moreover, the climate neutrality goals represented in the UNFCCC, the Kyoto Protocol but 

more specifically and recently, in the European Green Deal and the Federal Climate Change 

Act, are following a strict timeline.92 Reaching these goals is tied to time that is running out and 

 
86 Klein. 
87 World Intellectual Property Organization (WIPO), ‘WIPO GREEN’. 
88 Ofer Tur-Sinai, `Patents and Climate Change: A Skeptic`s View`, Environmental Law, 48.1 (2018), p 211. 
89 World Intellectual Property Organization (WIPO), ‘Wipogreen Database’ <https://wi-

pogreen.wipo.int/wipogreen-database/database> [accessed 8 December 2021]. 
90 European Patent Office (EPO), ‘Statistics and Trends’; European Patent Office (EPO), ‘European Patent Appli-

cations’. 
91 Organisation for Economic Co-operation and Development (OECD). 
92 See chap. 2.3.  
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overstepping a certain level of degree rise could cause irreversible damages. Surprising is that 

all these goals striving for climate neutrality are relying on a technological change either 

through renewable energy or environmentally friendly technology, even though the patent 

statistics clearly show that there is a decrease in patent applications for environment-related 

technologies.93  

Therefore, within chapters three to five of this thesis, the European patent system together with 

its features and processes is analyzed in more detail to examine whether the protection through 

patents for green technology is or is not the right instrument for reaching climate neutrality. Not 

only is it necessary to consider questions faced in the pre and post-grant phases such as the 

scope of protection, the suitability of a technology to be protected, the exclusivity of the 

technology but also the debate between the public and the investor`s interest, supportive 

incentives within the patent system boosting the invention of environmental-related 

technologies, and the technology dissemination.94  

3 The patent – its granting process and features within the EU 

In this chapter, principles behind patentability, pre, post-patent grant phase, as well as the 

granting process within the EU, are analyzed and discussed. As part of it, pre-grant questions 

referring to technology enforcement and quality assurance, public interest vs private rights, the 

morality exemption according to 53(a) TRIPS, the exclusivity feature, abuses of patent 

monopoly, the monitoring and intervention into patent rights as well as the dissemination of 

technology and transfer to developing countries are taken into focus. This chapter constitutes 

the base for the comparison and evaluation of the patent system for its suitability for protecting 

and boosting green technologies conducted in the second half of chapter four.  

3.1 Principles behind patentability  

The basic principle underlying the patent granting is the patentability of an invention. When 

applying for a patent at the EPO, the invention is assessed for its qualification for patent 

eligibility which takes place already during stage three of the patent application process but 

then more extensively during stage five.95 In general, the rule applies that “European patents 

shall be granted for any inventions, in all fields of technology, provided that they are new, 

 
93 Organisation for Economic Co-operation and Development (OECD). 
94 World Intellectual Property Organization (WIPO), ‘Climate Change and the Intellectual Property System: What 

Challenges, What Options, What Solutions? An Outline of the Issues: Informal Consultation Draft Only.’, pp. 6–

15. 
95 The stages of the patent granting process are further defined in chap. 3.3. 
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involve an inventive step, and are susceptible to industrial application” according to Art. 52(1) 

EPC.96 This means that inventions should be, firstly, novel which is further defined in Art. 54 

EPC. They should not be ‘state of the art’.97 In other words, for inventions to get a patent, they 

have to not already exist or be part of any former art. However, new does not mean that the 

invention has to be based on completely new technologies – it has to be either used in a way 

that is new, even though it combines existing technologies or includes any new part making the 

invention significantly distinguishable.98 Secondly, as further lied down in Art. 56 EPC, 

inventions have to be done through inventive steps which signifies that an invention should not 

be apparently visible to anyone having knowledge in the same field of studies.99 Hence, 

inventions have to be generated through a process. At the same time, the inventive step signifies 

that the invention has to be a non-obvious solution to an existing problem.100 Thirdly and lastly, 

inventions have to be “considered as susceptible of industrial application”;101 meaning, they 

are suitable for every industry, as well as they may be used in agriculture.102 In consequence, 

every invention fulfilling these requirements would be eligible for receiving a patent as long as 

it does not fall under Art. 52(2) EPC or under the category of exceptions stated in Art. 53 EPC, 

meaning it’s against morality or ordre public.103 With regard to the listed criteria, inventions 

can be newly established products, processes, or solutions developed for predominant problems 

often related to technology.104 

3.2 Pre-grant phase 

The pre-grant phase involves questions that arise before the actual patent grant takes place or 

during the patentability assessment. In this regard, the debate between the public interest in the 

invention and the issuing of exclusive rights to the patentee is discussed in first place. Right 

after, the exemption to the patentability of an invention according to Art. 53(a) TRIPS, as well 

as the aims to maintain high-quality inventions and ensure the technology enforcement are 

addressed.  

 
96 Art. 52(1) Convention on the Grant of European Patents (European Patent Convention) of 5 October 1973 as 

Revised by the Act Revising Article 63 EPC of 17 December 1991 and the Act Revising the EPC of 29 November 

2000. 
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98 Nicolas Lalyre, ‘WIPO - Technology and Innovation Support Center Seminar on the Effective Use of Technical 

and Scientific Information’, 2014. 
99 Art. 56 EPC. 
100 Government of the Netherlands, ‘What Are the Criteria for Patenting My Invention?’, Government.Nl 

<https://www.government.nl/topics/intellectual-property/question-and-answer/what-are-the-criteria-for-patent-

ing-my-invention> [accessed 4 February 2022]. 
101 Art. 57 EPC. 
102 Ibid.  
103 Arts 52(2), 53 EPC. The exception of morality is further addressed in 3.2.3. 
104 World Intellectual Property Organization (WIPO), ‘Patents’ <https://www.wipo.int/patents/en/index.html> [ac-

cessed 1 January 2022]. 
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3.2.1 Pre-grant questions referring to technology enforcement and quality assurance 

The elementary base surrounding the pre-grant phase consists of the main questions of whether 

patents should be granted for certain technologies or not, under which criteria they should be 

granted, and what the implications are if patents are or are not granted. Especially in the field 

of environment and green technologies, it is under consideration whether patents should be 

granted for green technologies and whether patents supporting climate change mitigation or 

adapting existing technologies to climate change should be granted at all. The reason, therefore, 

is the restricting character of a patent hindering the invention`s limitless use and the technology 

diffusion. It should be questioned whether the patent system is the right incentive for boosting 

technologies and how the investment into research and development of new technologies, 

especially relating to climate change mitigation and adaption can be increased.105  

Another question that arises during an invention`s review stage is whether its impactful 

implications can be examined already at this early stage to its fullest. The patent examination`s 

initial aim is to ensure a high patent quality, which positively influences society with the 

invention`s new and beneficial character. Therefore, during the research and review phase of 

patent claims, a better exchange of patent offices would lead to a patent claim which approaches 

the patent law in its content to its closest. Another measure would be the open contribution of 

the public in the research and examination phase to accelerate the search for existing similar 

inventions. Furthermore, a special dataset is gathering all inventions. 106    

Despite the questions surrounding the patent system as an instrument for the enforcement of 

public policies,107 a further topic addressed in the pre-grant phase is the debate between the 

public interest in the invention and the issuing of exclusive rights to the patentee.   

3.2.2 public interest vs private rights 

Reflecting the pre-grant questions, a widely discussed feature of patents is their exclusivity 

granted to the patent owner in return for sharing their invention according to Art. 28 TRIPS 

Agreement.108 Even though the invention falls into the public domain after 20 years of 

 
105 World Intellectual Property Organization (WIPO), ‘Climate Change and the Intellectual Property System: What 

Challenges, What Options, What Solutions? An Outline of the Issues: Informal Consultation Draft Only.’, p. 26. 
106 Ibid. 
107 Ibid, p. 6. 
108 Rebecca Tushnet, ‘Intellectual Property as a Public Interest Mechanism’, in The Oxford Handbook of Intellec-

tual Property Law, 2018, p. 96. 
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protection which starts after the filing date,109 the use of the newly invented technology can be 

restricted completely by the patent owner until the end of the 20 years.110 

Ever since the TRIPS Agreement came into force, the coexistence of public interests in the 

invention and the patentee`s exclusivity rights in the invention were a widely controversial 

topic.111 On the one hand, the inventors want a reward for their investment in the research and 

development of the invention. On the other hand, the public wants to access the invention 

without restrictions to profit from the new technology which might be valuable for public health 

or the environment. This particular conflict was already considered in the TRIPS Agreement in 

its Arts 7 and 8. Both, the rights of the public and these of the IP owner should be weight against 

each other whereas the innovation should be promoted, and the technology diffusion enabled.112 

At the same time, the public interest should be taken into account and if necessary, measures 

taken to maintain the public interest in areas depending on the development in technology as 

long as they are consistent with the provisions of the TRIPS Agreement.113 

Even though in theory, there should be a functioning mechanism to balance private rights and 

the public interest, the TRIPS Agreement makes no distinction between developing and 

developed countries. Whereas developing countries are financially stable and do not rely on 

limitless and cost-effective access to certain information, developing countries do. According 

to Picciotto, the system behind the TRIPS Agreement is aggravating access to knowledge and 

its diffusion for developing countries,114 whereas countries with appropriate resources are 

profiting from inventions.115 Even though some provisions enable exceptions to exclusive rights 

(such as compulsory licences),116 the claim can be denied by the government.117 To further 

elaborate, States can decide freely on which grounds to allow or deny compulsory licences, 

provided that their national law foresees compulsory licences and theay comply with Arts 30 

and 31 TRIPS. 118 Furthermore, Picciotto claims that ever since the conclusion of the 

Agreement between the WTO and WIPO as well as the WIPO`s implementation into the TRIPS 

 
109 Art. 33 TRIPS. 
110 Art. 28 (1) TRIPS. 
111 World Trade Organization, ‘Intellectual Property and the Public Interest’, Wto.Org <https://www.wto.org/eng-
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112 Art. 7 TRIPS.  
113 Art. 8 TRIPS.  
114 See chapters 3.4.1 and 3.4.4 for further information about technology use and dissemination.  
115 Sol Picciotto, ‘Private Rights vs. Public Interests in the TRIPS Agreement’, Proceedings of the Annual Meeting 

(American Society of International Law), 97 (2003), p. 167. 
116 Arts 30, 31, 31bis TRIPS.  
117 Picciotto, p. 168. 
118 ‘WTO | Intellectual Property (TRIPS) - TRIPS and Public Health: Compulsory Licensing of Pharmaceuticals 
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Agreement, there is a debate about the WIPO being the right body to ensure the balance between 

the public interest and private rights. As the WIPO is in favor of IP protection, it strengthens 

IPRs and might disregard the value of the public interest which might be especially crucial for 

developing countries.119  

3.2.3 Morality question 

As briefly mentioned in the chapter about principles of patentability, patents are not granted if 

their exploitation would be against morality or “ordre public”.120 However, there is no entity 

commissioned with the assessment of the exemptions according to Art. 53(a) TRIPS 

Agreement.121 The same applies to the “interpretation of the concept of morality [which] should 

be a matter for European institutions“,122 says the Working Party on the EPC. Even though no 

European definition of morality exists and no regulations within existing patent laws are found 

which decide whether and when an invention falls under the exception of morality according to 

Art. 53(a) EPC,123 assigning a concrete competent party with these tasks was left out. Therefore, 

in theory, morality is foreseen in law, the execution of it, nevertheless poses difficulties. Due 

to no exiting standards, judgmental decisions are unpredictable as well which creates legal 

uncertainty.124  

The morality aspect is currently most discussed in Biotech Medicine and concerns morally 

controversial biotechnological inventions as well as their ethical boundaries.125 More 

specifically, patents are not granted if the inventions are against human dignity which is 

measured by their moral value to Europeans according to Art. 1 ECHR,126  displayed in Brüstle 

v. Greenpeace eV127 and Use of Embryos/WARF128. As scientists are already capable of altering 

human genomes so far that, in 2018, the genomes of two Chinese newborns were modified to 

increase their resistance to HIV, the question of what should be allowed and what not becomes 

more and more relevant. Thinking further and putting aside the facts that all procedures bear 

risks, experimenting with human genomes can go massively wrong, and wrongly modified 

 
119 Picciotto, p. 168. 
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genomes are passed through generations, the inventor of such a creation might want to apply 

for a patent. Doing so, they would obtain patent rights either over the modified embryo or over 

the processes that were used to modify the human genomes. In general and also applying to 

biotechnological inventions, these exclusive rights would grant the inventor, then referred to as 

patent owner or right holder, the right to prevent others from „making, using, offering for sale, 

selling, or importing“ the product or process.129 At the same time, the patentee would have the 

right to consent to the commercial exploitation of the invention by third parties.130 That way, 

human lives, as well as the decision about human influenceable inventions, would lie in the 

hand of one person only, the patentee.131  

Likewise, the existence of ethical aspects within climate change is posited. Even though climate 

change is highly scientific, and economic,132 it also covers ethics profoundly. Moreover, it is 

law-related and border-crossing which is why it is rich in complexity. As climate change 

impacts not only the world for the time being but has a huge influence on the development and 

habitability of the earth, it primarily will affect future generations.133 Furthermore, climate 

change is seen as a “prisoner`s dilemma” as the actions of every country, independent of the 

country`s location, have an impact worldwide. Whereas the reduction of climate change risks 

and therefore climate mitigation is wished by every country, at the time, everyone still desires 

to operate unrestrictedly.134 In consequence of the wide-reaching and long-term ramifications 

of climate change, especially the impact awareness of climate change includes ethical 

characteristics.135 

Similar to the morality discussion in the field of biotechnology, climate change bears, as 

mentioned, ethical aspects which are critical for human survival. For that reason, it should be 

questioned, analogously to biotechnological inventions, whether patent rights for climate 

change inventions should be granted to a right holder only whose decision over the invention 

could affect the whole world. In the same way, it should be decided whether and what kind of 

climate change inventions are permitted to receive patent protection. As green inventions are 
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novel and constantly evolving, the dimension of them is unknown but all of them are affecting 

the environment and the atmosphere to some extent.136 That is why it should be assessed in 

advance to granting a patent whether the invention affects the environment positively or 

whether it bears potential risks or negative implications on the environment. It is also thinkable 

that inventions might benefit the environment and restrict human being at the same time. In 

such cases, the rights of the public and the rights of the single individual should be balanced. 

At the same time, it can be speculated that inventions not including green features can anyways 

be morally controversial in relation to climate change (e.g. when the production of the invention 

emits an enormous amount of GHGs or the invention itself is contributing to huge GHGs 

emissions).  

In contrast to inventions that are morally controversial in respect of climate change, there could 

be also inventions that could positively contribute to solving ethical issues (which, inter alia, 

climate change belongs to). It should be assessed whether such inventions should receive 

special treatment but, firstly, the benefit of such inventions for resolving ethical issues needs to 

be recognized by a knowledgeable and assigned board.  

However, the issue, as pointed out by O`Sullivan, still exists. Not only is the term “morality” 

not defined, but the morality bar is also examined by officials at the EPO with an education in 

law or technology without knowledge of how to apply the morality bar from an ethical point of 

view which is why a patent is granted when the requirements in Art. 52(1) EPC are fulfilled 

rather than considering the moral aspect of Art. 53(a) EPC in addition.137  

3.3 Granting phase  

The patent granting process follows strict systematic procedures and consists of nine stages.138 

In stage one, the request for the grant of a European patent needs to be filed and documents 

covering the invention`s description including the designated inventor or inventors, claims, 

drawings if referred to in the claims or description of the invention, and an abstract provided.139 

In addition, a fee applies and needs to be paid.140  

 
136 As technologies can either contribute to a climate neutral world or one that worsens the climate situation.  
137 Maureen O’Sullivan, p. 52. 
138 European Patent Office, ‘The Patenting Process’ <https://www.epo.org/learning/materials/inventors-hand-

book/protection/patents.html> [accessed 2 January 2022]. 
139 Art. 78(1) EPC. 
140 Art. 2(1)(1)(i) European Patent Organisation, Rules Relating to Fees of 20 October 1977 as Adopted by Decision 

of the Administrative Council of the European Patent Organisation of 7 December 2006 and as Last Amended by 

Decision of the Administrative Council of 27 March 2020 (RFees EPC).  
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The next stage ensures the correctness of the documents handed in for the invention. If so, the 

application receives a filing date.141 During 12 months after receiving the filing date, the patent 

protection can be applied for in other countries as well as other applications for the same group 

of inventions filed allowing to apply the so-called priority date to later applications.142 In such 

a case the filing date of the first application would equal the priority date.143  

In stage three, the European search report is conducted. All existing patents are examined on 

prior art resembling the invention filed for.144 Through this process, the novelty of the invention 

but also the description of the invention and its attached drawings, if any, are assessed which 

takes on average five months after filing the application. The finalized report is sent to the 

applicant and gives a first impression of the invention`s possible patentability and its fulfillment 

with EPC requirements.145 If the application is not consistent with the requirement of unity of 

invention according to Art. 82 EPC, the EPO can decide to only conduct a partial report 

covering the invention or inventions which were mentioned as the first ones in the claims by 

the applicant. For all inventions not falling under the same group of inventions, a further fee 

must be paid to conduct a search report within two months after the notification of the applicant 

about the lack of unity.146 

Stage four includes the publication of the patent application into a public database 18 months 

passing the filing date,147 and the information transmission of the publication to the applicant.148 

The publication includes all documents handed in by the applicant which are required for the 

application process according to Art. 78(1) EPC. The European Search report is either published 

directly with the publication as Annex 1 or if not available at that time, it will be published later 

as a separate Annex. If the application was not filed in one of the languages required by the 

EPO149 a translation of the application is published as well.150 It serves already as provisional 

protection as it is at that stage already registered as an already existing invention and, therefore, 

 
141 Arts 80, 90(1) EPC.  
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143 Art. 4(A)-(C) Paris Convention.  
144 Art. 92 EPC.  
145 European Patent Office, European Patent Guide: How to Get a European Patent, 21st edn, 2021, p. 50; Euro-

pean Patent Office, Implementing Regulations to the Convention on the Grant of European Patents of 5 October 

1973 as Adopted by Decision of the Administrative Council of the European Patent Organisation of 7 December 

2006 and as Last Amended by Decision of the Administrative Council of the European Patent Organisation of 15 

December 2020, R.61-66. 
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forbids companies and private entities to invent the same kind of invention.151 Within six 

months after the publication, the applicant needs to decide whether they want to proceed with 

the patent granting and which countries the patent protection should cover.152 Accordingly, a 

further fee must be paid.153  

If a proceeding with the application is wished, a substantive examination takes place in stage 

five, in which the final decision is drawn about the patentability of the inventions and their 

fulfillment of all requirements according to the EPC.154 More so, the extensive examination is 

based on the preliminary opinion and research report made in stage three as well as the 

applicant`s replies to the documents.155 In this stage, a defense of the invention and changes to 

the application might be necessary and are allowed.156  

In case the invention is eligible for a patent, the grant stage follows in stage six.157 Within the 

document provided to the applicant about the implication to grant the patent, the applicant is 

asked to pay all due fees.158 The payment of the fees is seen as approval of the written patent 

text for the patent grant.159 After all fees are paid, the patent will be granted.160 The next step is 

the publishing of the patent granting decision in the European Patent Bulletin from which day 

onwards the patent will be effective.161 

Continuing with stage seven, a validation of the patent needs to follow in every single state in 

which the protection was applied for. This needs to happen during six months after the 

publication of the search report in the European Patent Bulletin.162 It might be required to apply 

for and afterward pay for either a translated version of the patent or single claims.163  

In stage eight, the patent will be open for a public opposition for nine months during which 

period every person can oppose the patent based on the grounds according to Art. 100 EPC.164 

After a possible claim by third parties, the oppositions will be reviewed by the EPO for their 
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formal correctness.165 The opposition will be sent to the patent owner, so they can adopt 

necessary changes to the patent documents.166 After the preliminary sorting of the oppositions, 

the Opposition Division will examine all accepted oppositions thoroughly.167 If at least one 

ground according to Art. 100 EPC prejudices the patent, the Division shall revoke the patent.168 

However, it can be decided that the patent can be maintained if certain amendments are made 

by the patent owner.169 

If the patent was not or not successfully opposed during that stage, the patent can be challenged, 

in stage nine, in court.170 All stages are also illustratively shown in the “Overview of the 

procedure for the grant of a European patent” by the EPO.171 

 

All in all, the process of granting a patent takes about three to four years and might be costly in 

terms of application fees, translations, all necessary amendments during the oppositions phase, 

and expenses for a patent attorney who accompanies the applicant through the whole patent 

application process. It also applies a renewal fee each year for every country the invention is 

protected in. There is always a risk of financial losses due to the invention`s loss of worth until 

the patent is finally granted and the potential lack of revenue.172 

3.4 post-grant phase  

After the patent application was approved for the filed invention, the post-grant phase begins. 

It deals with the main questions of usability of the technology (especially licensing options), 

the monitoring and regulation of patent rights, and possible restrictions to it.173 Furthermore, 

the dissemination of technology and the technology transfer to developing countries is 

mentioned. During this abstract, particularly the features of exclusivity play an important role. 
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3.4.1 Technology use and exclusivity  

As already pointed out in the history of the patent system, the patent system is based on the 

reward theory which grands 20 years of exclusivity to the patent seeker.174 Being granted these 

exclusive rights enables the patent owner to protect their inventions and to recoup the cost of 

investment in the research and development of the technology.175 In addition, the right holder 

also receives the right to restrain others from “making, using, offering for sale, selling, or 

importing“176 a product or process without the right holder`s permission.177   

The overall belief of economists like La Mana, Maurer and Scotchmer, Kultti and Takalo, 

Shapiro, and Henry is that the patent system, as it is, is ineffective in the sense that it only grants 

a patent to the first inventor of a technology of its kind even though it is possible that many 

individuals are researching and developing, in some cases, a similar technology at the same 

time.178 The patent system as such does not only to some extent hinder the promotion of 

innovation as it restrains others to build a technology slightly different to the one invented 

(except for when it clearly demonstrates an improvement through an inventive step) but it also 

leaves inventors that invested in the research and development of a technology with empty 

hands if they are not the first ones to file for a patent.179  

However, the patent owner has the possibility to share his invention with other individuals by 

licensing it.180 The licence does not only represent the permission to use someone else`s 

invention but it is also referring to the licence agreement in which the permission is regulated.181 

It enables the lincencee to use the invention for a period of time and only for the use and scope 

agreed upon in the licence agreement. Any further use is not permitted and the limitations, as 

well as remedies for the contract breach, should be specified further in the licence agreement.182 
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Another option is that the right holder makes the patent accessible to the public. Choosing this 

option, many countries allow the patent owner a reduction in the annual renewal fees.183 The 

same applies in the case of Germany where the patent owner receives a reduction of up to 

50%.184 

3.4.2 Abuses of patent monopoly vs free market competition  

Already two centuries ago, the positive effect of the patent system on the economy was highly 

questioned. Jean-Baptiste Say, among other economists, suspected that it would negatively 

influence the rise in prices as well as the market competition.185 Later writings show agreement 

with the impact of patents on competition or more anti-competition.186 Whereas some proposed 

a weakening or even the abolition of the patent system,187 others pointed out its long-term 

existence and argued with irresponsibility of destroying a concept in place for so long.188  

The basic concept behind patents is that they grant the invention owner exclusive rights which 

entitle them to prevent others from the use or reproduction of the technology except for when 

the patent owner decides to provide a possibility to make use of it (e.g. licences, etc.) as already 

mentioned in 3.4.1. For this very reason, the patent owner is the only person that can sell the 

product or process and decide about its pricing. It may appear obvious that a patent owner falls 

under the category of a monopolist according to the definition of monopoly in the `Glossary of 

Industrial Organisation Economics and Competition Law`: “Monopoly is a situation where 

there is a single seller in the market“.189 The terms monopoly and market power are, moreover, 

often used in combination with patents or patent rights (“[…] exclusive patent rights last for 20 
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years. The idea is to provide monopoly power […]”,190 “a medicine is protected by a patent 

which confers a temporary monopoly on its holder”,191 “[…] the surge in the strategic use of 

patents that confer market power to their holders”,192 “[…] the patent system is designed to 

create market power as the reward for invention”).193 

However, controversial sources confirm that the terminology is misused and has no connection 

to monopoly, also called the “patent=monopoly theorem”.194 The problem behind it leads back 

to Art. 102 “Treaty on the Functioning of the European Union” 195 (TFEU) which prohibits 

abusive behavior within the international market by a party with market dominance. Referring 

to a patent as a monopoly right would, therefore, provoke the violation of the named regulation 

and question the whole concept behind the patent system.196  

Disregarding the correct terminology behind the patent, a natural monopoly is often 

confirmed.197 Past issued patents demonstrate that granted patents were commercially misused 

and are still hindering free competition.  

3.4.3 Monitoring and intervening into patent rights  

Another question that arises once the patent is granted is to what far the government is allowed 

to or even has the power to intervene in the exclusion rights of the patent owner.198  

Intervention instruments are used to weaken the rights of the patent owner that allow them to 

exclude others from its use. Instead, which is at least the case for the two instruments following 
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in this chapter, the exclusion rights are transformed into “a right to reasonable 

remuneration”,199 in this case, revenues from licences.200  

An existing instrument for the intervention into patent rights is compulsory licencing (CL). 

According to the WTO “[c]ompulsory licensing is when a government allows someone else to 

produce a patented product or process without the consent of the patent owner or plans to use 

the patent-protected invention itself“.201 Even though CL is represented with inconsistent 

frequency throughout Europe, it still is used on special occasions in which the invention might 

be crucial for the public interest such as live-saving events.202  

CL is already an existent part of international agreements such as the Paris Convention and the 

TRIPS Agreement,203 and is regulated further on a regional and national level.204An example 

of an EU regulation including CL is the Biotech Directive.205 As for the national level, on the 

example of Germany, compulsory licences are a component of the patent law and are mentioned 

in Sec. 13 and 24 of the German Patent Act.206 These regulations enable to prevent abusive use 

of exclusion rights by allowing the government to take legislative measures in form of CL 

against patents.207  

At the same time, as mentioned in Art. 12 Biotech Directive, CL can be used in favor of the 

patent seeker or patent owner of a biotechnological invention. Insofar, CL can also be applied 

for by either the patent seeker who wants to “acquire or exploit a plant variety right“208 or by 

a patent owner who is not able to exploit a biotechnological invention “without infringing a 

prior plant variety right”.209 In these cases, a compulsory licence can be granted “for non-

exclusive use of the plant variety that is protected by that right”,210 and insofar as it is needed 

“for the exploitation of the plant variety to be protected”.211  
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However, according to Art. 31 TRIPS, every single authorization request by a possible user has 

to be considered individually but all of them have the requirement of prior sought unsuccessful 

attempts for permission from the patent owner.212 In cases of an emergency situation or other 

extreme circumstances, the requirement for sought authorization can be waived by the 

government.213 In addition, the TRIPS Agreement does not foresee which exemptions should 

be implemented by the member states but it does regulate requirements for doing so. The 

exemptions have to be limited, should “not unreasonably conflict with a normal exploitation of 

the patent and do not unreasonably conflict with a normal exploitation of the patent and do not 

unreasonably prejudice the legitimate interest of the patent owner”.214 Nevertheless, 

compulsory licences in general are only granted with limitations and only in compliance with 

legal regulations.215  

As already shortly mentioned in 3.1.2.1, another instrument for intervening in exclusion rights 

is the license of rights (LOR).216  The mechanism behind the LOR is that the patent owner 

willingly shares their patent with everyone by declaring it to the Patent Office.217  

This regulation was included in the German law already in 1936 and is mentioned in Sec. 23 of 

the German Patent Act. In return for sharing the invention with anyone for a reasonable 

remuneration the patent owner receives a reduction on the annual renewal fees which varies 

from country to country.218 For Germany, the annual fees will “be reduced to one half”.219 

However, the rates for patents with declared LOR are low and make up only 6% of all patents 

that are granted. Furthermore, the percentage is unequally distributed within different 

technology areas. Whereas areas such as electrical engineering constitute almost 11%, in other 

fields such as biotechnology only around 1% of all patents LOR are declared after their 

expiration. Notable is also the discrepancy between the declaring groups behind the LOR. Big 

companies are six times more represented than small bodies.220  

The explanation behind the low representation of LOR is that the expected revenue out of the 

full patent protection minus the whole amount of renewal fees that need to be paid is seen, in 
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most cases, as more rewarding than the revenue the patent owner would get from the 

compensation of declaring LOR plus the savings for the reduction of patent maintenance fees.221 

Reversely, this would mean that the revenues for declaring LOR need to increase for the patent 

owners to decide to rather share their invention than insist on full patent protection. 

3.4.4 Dissemination of technology and transfer to less developed countries 

An aspect which is for a long time under discussion is whether the dissemination of technology 

but also the transfer of technology to developing countries is possible once a patent is granted. 

In addition, it is also questioned what the effect on the patentee as well as other parties is if the 

dissemination and technology transfer do not happen fast enough or are not possible at all.  

In an era where everything is evolving, technology is no longer limited to certain geographics, 

or at least there is a possibility of distributing technology.222 Technology dissemination signifies 

the spread of an invention to other technological areas outside of the one it was invented for,223 

as well as the internationalization and distribution of the invention across country borders.224  

In general, according to the WIPO, it is not the patent itself that is hindering technology 

dissemination or transfer, but rather multiple factors and their constellation play a role in the 

execution of technology dissemination. In the same way, a non-existing patent system or non-

existing exclusion rights do not provide for a working technology transfer mechanism.225   

For the patent owner, a successful technology dissemination, as well as patent transfer to other 

countries, indicate an increase in revenues. Voluntary licensing guarantees the patentee high 

commercialization if the technology spread happens fast enough and surpasses country borders. 

On the contrary, a slow technology diffusion as well as only little or no distribution of the 

technology internationally, can lower the profit and harm the patentee.226 More importantly, 

even though a harmonization of the minimum standard of protection through the 

implementation of the TRIPS exists, patent laws can vary among different countries and provide 

higher protection in some and less protection in other countries. Whereas some national laws 
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have fewer exclusions to the patentee`s exclusive rights, others might have wider provisions 

and therefore might allow a certain use of the technology which would be regarded as an 

infringement in another country.227  

Looking at third parties, especially developing countries seem to have difficulties profiting from 

transnational patents and globalization, says Peri. Even though the patent would underly a 

technology transfer agreement in their country which allows them theoretically to access the 

information relating to the manufacture of that product or process, low developed countries 

with a lack of financial mediums and the absence of or far distance from educational facilities 

do not have the means to improve their technological status.228 On the other hand, Xu and 

Chiang claim the opposite by saying that countries with a low or middle income seem to benefit 

from transnational patents the most as they do not have enough domestic technological 

inventions. 229 Taken this thought further, it can be speculated that there is a dependency of 

developing countries on developed countries` technological research and development. 

However, as Peri stated, further indicators need to be considered to successfully enable 

countries without their own resources to profit from transnational patents such as know-how 

and financial support. Moreover, the WIPO claims that to perform a technology transfer a patent 

can be used in different forms and should be adjusted to the receiving market.230 

Another facet of this topic leads back to the technology use which is highly influenced by the 

decisions of the patent owner.231 Whereas patents, in general, contribute to innovation, they at 

the same time hinder technology diffusion if the patent owner exercises its exclusion rights to 

their fullest.232 Reversely, this means that technology dissemination and transfer are dependent 

on the patentee´s willingness to share the technology through licences or the government`s 

interventions through compulsory licences.  
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4 Achieving climate neutrality by protecting green inventions through 

patents  

Within this chapter requirements needed for achieving progressive climate neutrality are 

determined. To identify what necessary requirements are, the climate neutrality goals described 

under 2.1.3, the UNFCCC, the European Green Deal which serves as a Climate Neutrality 

Action Plan within the EU as well as the European Climate Law and the German Federal 

Climate Change Act is used and the requirements for climate neutrality derived from. The focus 

is not only on Europe in general but also on Germany as a specific European country. Once the 

requirements are ascertained, the next step focuses on the comparison of the requirements for 

progressive climate neutrality to patent processes and features within the EU. By doing this, the 

suitability of the patent system, its processes, and features as such for achieving climate 

neutrality can be evaluated.  

4.1 Requirements for achieving progressive climate neutrality  

Orientating closely on the European Green Deal, which represents the NDCs of Europe 

demanded by the Paris Agreement, and the corresponding European as well as German legal 

regulations, which are based on the goals within the European Green Deal, requirements for 

progressive climate neutrality are identified. Such requirements are short notice actions, a 

functioning market competition, the representation, and increase of environmentally green 

features in new inventions, the worldwide accessibility of green technologies, the assurance of 

high quality and working green technologies, affordable product protection as well as the 

traceability of climate mitigation advances. 

4.1.1 Short notice actions 

All underlying documents, the European Green Deal, the European Climate Law, and the 

German Federal Climate Change Act are stating fixed goals. These goals do not only reflect a 

climate-neutral Europe but also a timeline manifesting the date the goals should be reached.233 

As for the European Green Deal, the estimated climate neutrality should be reached in 2050. 

The European Climate Law is the representation of the European Green Deal and the legal 
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enforcement of the goals within it.234 Therefore, the European Climate Law aims at the same 

goal of Europe being climate neutral until 2050. The German Federal Climate Change Act, 

however, is the transcription of the European Climate Law into national law. Here, the German 

Federal government targets climate neutrality by 2045 which is an even stricter goal than 

foreseen in the European Climate Law. A similarity between all documents is that they aim for 

their first milestone in 2030. Whereas the European Green Deal but more explicitly the 

European Climate Law intend to reduce GHG emissions by 55% until then,235 the German 

Federal Climate Change Act targets an emission reduction by at least 65%.236 The Federal 

Climate Change Act indicates another due date which is in 2040. Until then, Germany plans to 

reduce GHG emissions by at least 88%.237 In the European Climate Law, the goals for 2040 are 

still under discussion and will be recorded in the Union 2040 climate target.238  

To reach the goals for 2030 and 2040 as well as 2045 or 2050, climate-positive measures need 

to be taken. The European Green Deal proposes, inter alia, an increase in renewable energy, a 

clean economy, and a change in construction, the food system as well as in the mobility section 

to more environmentally sound procedures and products.239 The Federal Climate Change Act 

suggests an emission reduction in the same sectors.240 All these goals should be reached through 

a transformation of the economy within the EU.241 Even though other factors such as the 

restructuring of the values as well as beliefs towards climate mitigation and adaptations to 

policies are contributing to the success of the transformation, the European Commission does 

mention that there is a need for investment into “digital transformation and tools”.242 

This is where CCMT as well as climate change adaptation technologies (CCAT) play an 

important role.243 They not only need to be developed as soon as possible but also require time 

to be implemented by all European countries and, further on, worldwide. However, the duration 

for research, investment, and development of new technologies differs in all technology fields. 

 
234 European Commission, ‘Climate Action: European Climate Law’ <https://ec.europa.eu/clima/eu-ac-

tion/european-green-deal/european-climate-law_en> [accessed 6 November 2021]. 
235 Art. 2(1) European Climate Law.  
236 Sec. 3(1)(1) Federal Climate Change Act. 
237 Sec. 3(1)(2) Federal Climate Change Act.  
238 Art. 4(3) European Climate Law.  
239 European Commission, ‘Communication from the Commission to the European Parliament, the European 

Council, the Council, the European Economic and Social Committee and the Committee of the Regions: The 

European Green Deal’, p. 3. 
240 Sec. 4(1) Federal Climate Change Act.  
241 European Commission, ‘Communication from the Commission to the European Parliament, the European 

Council, the Council, the European Economic and Social Committee and the Committee of the Regions: The 

European Green Deal’, p. 4. 
242 Ibid. 
243 Further defined in chap. 4.1.2. 



 

 37 

244 That is also why there is an IPR system in place, to support and reward the researcher for 

the time and financial means invested into the research and development of new technology. 

The same applies to the implementation of these technologies which depends on the company 

size and the implementation area. However, what is certain is that impact assessments and 

environmental studies take between 51 days to 18.4 years which makes up an average of 3.4 

years per assessment/study.245 After the research phase follows the product development and 

the implementation of the product which again takes some time. The duration of the product 

development depends on the product that is developed. If the design of an existing product is 

slightly changed, the development may be around 3 months. The development of greenfield 

products or the execution of major technological changes in existing technologies can, however, 

take up to 12 months.246 Product complexity, product compilation and parts, internal company 

communication, technology novelty, and team efficiency or efficiency of subcontractors are 

decisive and can add up additional product development duration.247 Therefore, short-notice 

and fast actions are necessary to reach the climate mitigation commitments. These short-notice 

actions can be reached through a flexible patent system, adopting its patent application process 

duration to certain pressing situations or even whole technology fields, while boosting 

technology at the same time. Additional incentives outside of the patent system might be, 

however, necessary as well, which is mentioned in more detail in chapter five.  

4.1.2 Representation and increase of environmentally sound  features in new inventions  

As described under 4.1.1, the earliest estimated goal for 2030 is to have a reduction of GHG 

emissions by a minimum of 55% according to the European Climate law and by 65% according 

to the Federal Climate Change Act.248 From a timely perspective, this can take up to several 

years, depending on the product or process.  

To reach the timely goals new technologies need to, in addition to being developed as soon as 

possible, represent green features.249 As mentioned in previous chapters, green technologies can 
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be distinguished in CCMT and CCAT.250 Green technologies, also referred to as environmental 

technologies can have two purposes. The first one is to contribute to climate mitigation and the 

second one to prepare for climate change consequences.251 As Tompkins states, CCAT can 

lower the risks against climate changes and, therefore, stabilize as well as secure human capital 

and goods.252  

Not only is it crucial that new technologies represent green features so the environment can be 

protected and the GHG emissions cut but also an active increase in environmentally sound 

features within new technologies should be aimed. It is substantial to understand the main issues 

that are hindering a fast increase in sustainable technologies. The risks following new 

environmentally sound technologies are unclear as no historical data sets exist. Thus, companies 

investing in green technologies may need to bear risky investments without receiving 

appropriate security from the capital market.253 Private investors, on the other hand, usually do 

not have sufficient encouragement and knowledge compared to bigger entities to invest in 

extensive development which leads to a higher risk.254 Another point are existing substitutes 

for green technology products. Regular non-green products and technologies have been in place 

a long time before regulations supporting the environment existed. Their present market 

advantage as well as their interweaving into existing infrastructure makes it more difficult for 

green technologies to gain a high market reputation.255 Therefore, governmental and further 

supportive incentives are necessary to boost green technology inventions and enable investment 

willingness, addressed thoroughly in chapter five.  

4.1.3 Functioning market competition  

Especially end-consumers profit from free competition.256 As they have the opportunity to 

decide between multiple market players, they choose products that have the highest price-
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performance. That way, competing companies are not only animated to offer high-quality 

products but are forced to provide fair pricing as well as reasonable or lower prices than the 

competitors. In particular, competition policies prevent arrangements between companies as 

well as agreements on fixed prices.257  

However, not only the customer takes advantage of functioning market competition, but it also 

contributes to technological progress. Due to existing competition, enterprises are automatically 

encouraged to improve their services and product. This often results in technological advances 

which benefit economic growth and employment.258  

Monopolies and anti-competition, on the contrary, would lead to a rise in prices which would 

not only pressure consumers to buy from one particular supplier but would also hinder 

affordable access and therefore dissemination of technology. Peculiarly for the development 

and diffusion of green technologies, it would mean that it would harm the increase in innovation 

and the adaptation of existing technologies to climate mitigation.  

Therefore, to ensure constant research and development of green technologies, free market 

competition must be secured and is inevitable. In addition, natural monopolies, as they prevail 

within the patent system, must be balanced as well as intervening measures, such as compulsory 

licences,259 taken, if necessary. 

4.1.4 Worldwide accessibility and usability of new green technologies 

In the last centuries since the industrial revolution began, technical advances happened in some 

parts of the world whereas other geographical destinations did not succeed in adapting to the 

technological changes due to their location or cultural circumstances. Countries which 

successfully applied the technological knowledge were able to stand out from other countries 

that could not. Not only did their average salary per person increase but also the overall living 

standard did noticeably expand.260 This could further be an obstacle when it comes to the 

implementation of climate change measures. 
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This was also recognized by the UNFCCC, which is the origin of all further climate change 

documents and action plans. It is mentioned that there exists a common responsibility of all 

committed parties to engage in and reach climate mitigation but, at the same time, a 

differentiation in roles is made. The main responsibility, however, is imposed on OECD 

members that joined in 1992, also represented as developed countries. Together with EIT 

countries, as mentioned in Annex 1 UNFCCC, they have to actively develop their own national 

climate change policies and shrink their GHG emissions.261 At the same time, developing 

countries should be involved in the process of transforming climate mitigation measures 

through financial support from developed countries parties of the UNFCCC (mentioned in 

Annex 2).262 In addition, Annex 2 countries should give financial aid to developing countries 

to implement CCAT.263 Furthermore, especially the transfer to and the access by developing 

countries need to be ensured. The UNFCCC foresees developed countries to offer financial 

means, existing know-how as well as transfer facilitation procedures if countries possess the 

ability and mediums for doing so.264  

It is not mentioned who should develop climate change technologies but as developing 

countries do not have the financial resources or educational institutions to implement 

technologies, they consequently also do not have the required financial position for investments 

into research and development of CCAT or CCMT.265 The report by the UN about the role of 

the patent system in the transfer of technology to developing countries confirms that developing 

countries only hold 1% of all patents granted for technologies which demonstrates their reliance 

and dependence on the technological development of more developed countries.266 In addition, 

the UNFCCC mentions that the successful implementation of climate change measures in 

developing countries depends on the realization of the commitments according to the UNFCCC 

by developed countries.267  

It is undeniable that reaching climate net-zero requires the participation and implementation of 

climate mitigation commitments by all countries. With the help of more developed countries, 

developing countries can be supported by transferring climate change technologies. However, 

in some countries such as Iran, Indonesia, and Venezuela, subsidies imposed on fossil fuel 

 
261 Art. 4(2) UNFCCC.  
262 Art. 4(3) UNFCCC.  
263 Art. 4(4) UNFCCC.  
264 Art. 4(5) UNFCCC.  
265 See also Giovanni Peri. 
266 UNCTAD Secretariat, UN Department of Economic and Social Affairs, and WIPO International Bureau, pp. 

33–42. 
267 Art. 4(7) UNFCCC.  



 

 41 

usage may cause a higher burden for the realization of climate mitigation,268 say Copenhagen 

Economics and The IPR Company - thus, require special consideration.269 

4.1.5 Further requirements  

Besides the main requirements for climate mitigation mentioned in the previous subchapters, 

additional minor but evident requirements might be of high importance to facilitate the process 

of achieving progress in climate mitigation. Such requirements are the assurance of high quality 

and working green technologies, affordable product protection, as well as the traceability of 

climate mitigation advances, to ideally tighten up, loosen or change climate mitigation 

measures. These requirements play, inter alia, a role in chapter five.  

4.2 Comparison of requirements for achieving progressive climate neutrality to the 

patent processes and features within the EU  

This section provides the worked-toward outcome of the thesis by taking the findings of 

previous chapters and subsuming them in this comparison. This chapter takes up the topic of 

the patent, its granting process, and features within the EU as well as parts of its history to 

contrast them with the requirements needed to achieve progressive climate neutrality according 

to the EU and German climate mitigation documents as well as the UNFCCC climate neutrality 

plan. The aim is to find out whether the patent system is suitable to promote and protect green 

technologies effectively, what the patent system`s advantages are but also which imperfections 

it bears specifically for climate mitigation. It also constitutes the base for chapter five in which 

adaptations to the patent system are proposed.  

Starting with the positive aspects of patents, their main goal is to enhance innovation. Therefore, 

the patent system provides inventors with a “suitable”270 reward for their investment in the 

research and development of new processes or products.271 In the same way as the European 

patent system is seen as a boost amplifier for technologies in each technology field,272 it could 
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be used for climate mitigation measures to guarantee new green technologies. Such green 

technologies are needed for the climate neutrality goals to function and would, through the 

patent´s reward function, stimulate to some extent the representation of green technologies.273  

Moreover, the patentability assessment of new inventions ensures that only high-quality 

technologies which are beneficial to society are granted a patent. As mentioned in chapter 3.1, 

the new invention has to at least fulfill three basic criteria for being patentable, inter alia the 

inclusion of an inventive step.274 This also means that the invention must present a solution to 

an existing problem that is not obvious to someone skilled in the same art.275 To improve an 

existing product or provide a solution, the functionality of the product or process is presupposed 

as well.276 The patentability criteria have the purpose of guaranteeing that only significant 

inventions and technologies of value are qualified enough to receive a patent. This feature of 

the patent process might be very helpful for green technologies to ensure their performance in 

achieving climate mitigation which is why it is one of the requirements for achieving 

progressive climate neutrality as stated in chapter 4.1.5. 

A further benefit that the patent system presents is its transparency. Even though it is not a 

direct requirement for achieving progressive climate neutrality, tracking the progress of new 

green technologies might influence the achievement of the climate goals positively.277 As all 

inventions are uploaded into a public database 18 months after their patent application passes 

its filing date, the government can trace the current development status of green technologies.278 

This leads to a better overview of the advancement of the climate mitigation commitments. 

Later on, if the inventor decides to proceed with the application and receives a patent for their 

invention, the granting decision is published in the European Patent Bulletin.279 The publication 

enables further interested inventors or the populace, in general, to be informed about the 

innovative ongoings and even be inspired to improve the published inventions or develop 

something completely new.  
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Despite the prevailing benefits of the patent system for climate mitigation, it also has its 

imperfections. As stated before, the patent system can boost technologies and might influence 

the representation of green technologies positively.280 However, it remains questionable 

whether the patent system is even the right instrument to assess green technologies and 

therefore, should boost them. Even though generally, there is a functioning mechanism to assess 

the patentability of inventions and, therefore, ensure the technology`s added value to the 

society,281 the question arises whether the criteria within the patentability assessment are 

enough for all kinds of inventions.282 Focusing on the exceptions to patentability mentioned in 

Art. 53 EPC, especially the morality aspect seems to receive insufficient recognition.283 

Whereas morality is often discussed in connection with morally controversial biotechnological 

inventions, climate change technologies touch on the aspect of morality as well.284 Their 

existence or non-existence, functionality, and proper execution influence the survival of 

existing and future generations.285 However, whether an invention is morally controversial or 

not is not assessed within the scope of the patentability assessment.286 As a matter of fact, a 

patent is granted if the criteria of novelty, inventive step, and susceptibility of all industries are 

fulfilled paying little attention to the applicability of the patentability exceptions. Even though 

morality is mentioned as an exception to the patentability of inventions,287 it is not executed in 

practice.288 In this respect, the patent system, as it is, might not be the ideal instrument for 

respecting the climate mitigation technologies` special characteristics.  

Furthermore, regardless of the innovation promotive purpose of the patent system, some 

features connected to the patent are hindering, even if unintentionally, innovation. One of these 

features is the naturally formed monopoly caused by patents.289 It does not only allow patentees 

to dictate prices but also hinders free competition as only the patent owner possesses the 
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decision right about the invention`s disposal.290 This leads to the second aspect, the exclusivity 

of the patent rights.291 Exclusive patent rights give the right holder of the invention the 

possibility to exclude others from using or reproducing the invention.292 However, some 

instruments such as CL are already used by the government for reasons concerning public 

interest, are providing a mechanism to restrain the patent owner`s exclusive rights.293 

Nevertheless, these are often only used in cases where the invention might be necessary for 

medical health reasons of the population.294 Moreover, the natural monopoly might be a burden 

for climate mitigation as one of the requirements for achieving progressive climate mitigation 

is functioning and free market competition.295 Whenever there is the possibility of competition, 

motivation exists to keep up with competitors, offer affordable pricing, improve the invention 

in place, or even produce new and better products. Only a functioning market competition can 

ensure constant growth and development of green technologies.296  

Another challenge constitutes the duration of the patent application process. All in all, the length 

of the process from the very beginning until the patent grant takes between three and four years 

with the possibility of delay due to patentability examination remarks, the right holder`s 

defense, following changes to the invention as well as public oppositions, followed by required 

amendments to the invention.297 However, in the end, it can be decided that the invention is not 

eligible for a patent which would be a huge financial loss and would cause the technology not 

to have any protection in the end.298 An important requirement for achieving climate neutrality, 

however, is short notice actions for the development and use of green technologies.299 All 

previously discussed mitigation documents, hereunder the UNFCCC, the European Green Deal 

together with the European Climate Law and the German Federal Climate Law, have timely set 
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goals.300 More specifically, the majority aims to record the first milestone in 2030, even though 

some are more ambitious than others.301 The average time of 3.4 years that it takes for impact 

assessments and environmental studies added up with the product development which can take 

up to a year, depending on the product complexity, leaves already little time to implement the 

climate mitigation goals.302 Another three to four years for the patent application process would 

only delay the progress in achieving climate neutrality instead of facilitating it.  

In addition, it can be confirmed that the patent system with its reward system enhances 

innovation and with it, to some extent the representation of new, maybe even green 

technologies.303 However, the patent system might not be a suitable instrument for boosting the 

increase of green features within new technologies. This is simply because the patent system 

has no such feature which dictates which inventions to develop. Another problem that cannot 

necessarily be influenced by the patent system, except patenting fees,304 is high costs for the 

research & development of new green technologies. Added up with the uncertainty of green 

technologies, this makes an investment in such technologies rather unattractive because of their 

unpredictable risk.305 It is, however, conceivable that new regulations are passed which require 

to invent technologies that include green features and permit exceptional, faster, as well as 

cheaper access to patent rights.306  

Lastly, the worldwide dissemination of green technologies and the transfer of them to 

developing countries are further requirements for achieving progressive climate neutrality.307 

The UNFCCC explicitly differentiates between developed and developing countries and 

foresees a responsibility of developed countries to support less developed ones.308 At the same 
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time, all signing parties recognize that it takes the commitment of all countries to achieve 

climate neutrality.309 Developing countries seem to verifiably struggle to improve their 

technological level even though there might be a possibility to access the new technology.310 

Their low financial status and the absence of knowledge or educational institutions simply 

hinder them to develop.311 The WIPO states that it is not the deficiencies of the patent system 

or its absence in some countries that is hindering a successful technology transfer but rather 

multiple other factors such as financial means and learning opportunities.312 Therefore, in this 

regard, the patent system cannot be evaluated or titled as suitable or not to pursue a worldwide 

knowledge or technology transfer. In fact, it is the obligation of more developed countries to 

financially support less developed ones and the task of the government to enable the financial 

stability of developed countries as well as guide developed countries through the 

commitments.313  

The patent system possesses many helpful features such as the purpose to increase innovation, 

the reward function, and the quality assurance due to the patentability assessment. However, 

these features are only helpful for some technology fields. To combat climate change by 

boosting and protecting green technologies, the patent system, as it is, is not the right 

instrument. This is, on one side, because its patentability assessment does not consider the green 

technologies` special morality-influential characteristics. On the other side, the patent 

application process` duration, as well as its costs, hinder from taking short notice actions and 

investing in new green technologies which are needed for reaching progressive climate 

mitigation. In addition, the natural monopoly which patents form prevents free market 

competition. Therefore, adaptations to the patent system are suggested in chapter five. Further 

supporting incentives surrounding the patent system are inevitable. At the same time, the 

increase and the investment in green technologies is not only depending on governmental 

measures and supporting regulations but governmental-independent capital and engagement as 

well.  
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5 Proposed adaptations of the patent system and its surroundings to green 

technologies  

As seen in chapter four, the patent system is a great instrument to protect and boost technologies 

in some technology fields.314 For other technology fields, inter alia green technologies, the 

patent system, however, demonstrates shortcomings within its processes and features. These 

shortcomings, which were discussed in detail in the final part of chapter four, are addressed 

shortly again in this chapter to propose adaptations to the imperfections of the patent system`s 

features and processes. In addition, further supporting incentives are suggested which would 

supplement the climate mitigation commitments beyond the patent system. For the suggestion 

of changes to the patent systems, parallels are drawn to biotechnological inventions as 

emergency situations are foreseen and have been executed in this specific technology field as 

well.  

5.1 Climate change as exception ground to exclusive rights or as reason for other use 

One of the listed complications of the patent system for green technologies is the patent`s 

natural monopoly. At the same time, monopoly leads to price dictation and implies high licence 

purchase costs from a third-party perspective.315 A suggested solution is for member states to 

consider climate change as a ground for exceptions to conferred rights under Art. 30 TRIPS or 

to declare climate change an emergency situation under Art. 31(b) TRIPS.  

Even though it is in the interest of the European Patent Convention to sustain the interests of 

the patent owner and balance the rights of the patentee and further third parties,316 member 

states of the TRIPS Agreement can independently decide about exemptions to restrict the 

exclusive rights of the patent. Even though the TRIPS Agreement does not foresee which 

exemptions to implement, it does, however, regulate further requirements for doing so. The 

exemptions have to be limited, should “not unreasonably conflict with a normal exploitation of 

the patent and do not unreasonably conflict with a normal exploitation of the patent and do not 

unreasonably prejudice the legitimate interest of the patent owner”.317  
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Thinking further, member states could consider climate change a ground for such exemptions 

of exclusive rights. That way, it could be decided that inventions that help in combatting climate 

change could be used by third parties without prior authorization of the patent owner for this 

very and only reason.318 However additional research on the terms and scope of such exemption 

requires further research and are be considered further within this thesis.  

In addition to the provided exceptions in national laws according to Art. 30 TRIPS, Art. 31 

TRIPS allows for further use of the patent without the authorization of the right holder. Instead, 

national competent courts decide whether a compulsory licence should be granted to a third 

party, or an invention should be used because of public interest.319 As already stated in chapter 

three, compulsory licensing is a measure of the government to intervene in the exclusive rights 

of the patent owner. More concretely, in the process of compulsory licensing, the “government 

allows someone else to produce a patented product or process without the consent of the patent 

owner or plans to use the patent-protected invention itself”.320  Such occasions are exceptional, 

underly several requirements, and are restricted in their issuing and duration.321 Not only should 

the authorization for the use of a patent be considered individually for every case but prior 

attempts by the third party should have been made unsuccessfully to receive the permission 

from the patent owner to use the invention “on reasonable commercial terms and 

conditions”322.323 However, the requirement of prior sought authorization by the possible user 

can be waived by the government in emergency situations “or other circumstances of extreme 

urgency“.324  

Compulsory licensing has been mainly used for pharmaceuticals - especially in countries with 

low public health standards or with the need for certain pharmaceuticals are profiting from the 

medicines export to their country.325 Its legal grounds can be found outside of the TRIPS for 

Germany in Section 24 of the German Patent Act which is the implementation of the TRIPS 
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Agreement as well as the Directive on the Legal Protection of Biotechnological Inventions 

(Directive 98/44/EC).326 In addition, compulsory licences can result from competition laws and 

the “regulation on compulsory licensing of patents relating to the manufacture of 

pharmaceutical products for export to countries with public health problems”327.328An example 

of a compulsory licence can be found in Germany - in 2017 a compulsory licence was issued 

e.g. for the drug raltegravir which is used for HIV treatment. The Supreme Court and the Federal 

Patent Court decided that it was in the public`s interest for the pharma company Merck & Co 

to sell the HIV drug on the German market even though a European patent was held for 

raltegravir by the Japanese pharma company Shionogi since 2012.329 Moreover, Covid-19 was 

seen as an emergency situation that could allow issuing compulsory licences. For the special 

case of epidemic situations, the “German Infection Protection Act” was amended in November 

2020. Its section 5 grants the Federal Ministry of Health the right to issue compulsory licences 

without prior consultation of the German Bundesrat for the duration of a declared national 

emergency situation.330  

However, currently, this instrument is only used in special occasions in which live threatening 

situations occur. In these cases, the interest of the public to use the invention is higher than 

protecting the private rights of the right holder.  

It is likely that climate change can constitute an emergency as well. According to Robert Fair, 

compulsory licensing should be applied to green technologies in cases where pollution destroys 

the environment. 331 This is the case especially in developing countries - 16 cities within China 

appear on the scale of the twenty most polluted cities worldwide.332 Despite the grave influence 

of air pollution on the climate, it also leads to the death of 1.5 million people per year caused 

by respiratory infections related to the environment, solid fuel use alone being the reason for 

 
326 Liat Sanz Martinez, ‘Compulsory Licensing Germany’, Kluwer Patent Blog <http://pa-

tentblog.kluweriplaw.com/2021/05/10/compulsory-licensing-germany/>. 
327 Regulation (EC) No 816/2006 of the European Parliament and of the Council of 17 May 2006 on Compulsory 

Licensing of Patents Relating to the Manufacture of Pharmaceutical Products for Export to Countries with Public 

Health Problems. 
328 Liat Sanz Martinez. 
329 T-1150/15, Raltegravir [2017] X ZB 2/17, GRUR 2017, 1017 (German Federal Court of Justice, 16 October 

2017); 3 LiQ 1/16, Raltegravir [2017] GRUR 2017, 373 (German Federal Patent Court, 31 August 2016). 
330 Jenny Gesley, ‘Germany: Amendments to Infectious Diseases Protection Act Enter into Force’, Library of 

Congress, 2020 <https://www.loc.gov/item/global-legal-monitor/2020-11-24/germany-amendments-to-infec-

tious-diseases-protection-act-enter-into-force/> [accessed 20 April 2022]. 
331 Robert Fair, ‘Does Climate Change Justify Compulsory Licensing of Green Technology?’, Brigham Young 

University International Law & Management Review, 6.1 (2010), pp. 29, 30. 
332 Rachel Oliver, ‘All About: Developing Cities and Pollution’, CNN, 3 November 2008 

<http://www.cnn.com/2008/WORLD/asiapcf/03/09/eco.cities/index.html> [accessed 21 April 2022]. 



 

 50 

36% of all lower respiratory infections.333 Therefore, while it appears that Art. 31 TRIPS is 

primarily used for pharmaceuticals,334 there is no obstacle that would hinder profiting from this 

provision within an environmental context.335  

Nevertheless, it should be pointed out that both provisions, Arts 30 and 31 TRIPS, provide for 

exemptions on a national level as it is up to each individual member state of the TRIPS to apply 

them and implement them into their national law. That is why this solution cannot be used 

wholesale for every country but rather every single member state of the TRIPS needs to act 

upon it. 

5.2 Prioritized Patent Application Examination  

Another challenge for green technologies is the long duration of the patent application process. 

A possible adaptation to the patent`s application process could be a prioritized treatment 

procedure for green technologies which already exists for COVID-19 inventions. This could 

cause a reduction in the patent application examination duration. In this regard, a more flexible 

patent system is advised.  

A system that was implemented by the United States Patent and Trademark Office (USPTO) 

enables a prioritized consideration of COVID-19 inventions. The Program started as a Pilot and 

would enable inventions that meet certain requirements a faster patent examination without 

demanding extra fees. The invention needs to be invented by a “small or micro entity”, meaning 

a small entity is a “nonprofit organization [or] does not […] have 500 or more employees” and 

“has not assigned, licensed or otherwise conveyed an interest in the invention to a non-small 

enitity”.336 A micro entity, on the contrary, is a natural person or group who was not mentioned 

as an inventor or co-inventor “on more than 4 prior patent applications”, does not earn more 

than 3 times the amount a medium household receives (according to the reported U.S. 

standards), “has not licensed or otherwise granted an interest in the invention to an entity who 

has more gross income than the amount listed above (unless the entity is an institution of higher 
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education)” and does additionally fulfill all the requirements of a small entity.337 The second 

requirement for being eligible for the prioritized examination program is to possess at least one 

product within the application which is proven by the FDA to prevent or treat COVID-19. 

Lastly, the invention is not allowed to underly more than one prior “U.S. non-provisional or 

PCT application”.338 

Through this program, the application process can be reduced to on average six months if the 

applicant is responding to all inquiries quickly, says the USPTO.339  

Another fast-track program was considered by the US for green technologies. In December 

2009, the first green technology pilot program was started by the USPTO.340 However, after the 

first pilot, the program was closed and not reopened.341 Earlier the same year, the UK IPO 

launched a green technology-based process called “Green Channel”. Contrary to the program 

by the USPTO which was not continued, the Green Channel Program is still ongoing. 

According to Dechezleprêtre and Lane, the fast-track program has provenly shown to reduce 

the application time by 42-75%, whereas the patent office within the UK demonstrates to be 

the fastest one to grant a patent.342 However, the UK IPO only accepts UK patent 

applications.343 This seems not to be the only burden to the prioritized patent granting program. 

Even though such programs seem to be beneficial, only a few apply for the program as the 

program might be in some cases more expensive due to its reduced examination duration. 

Moreover, another reason the authors highlight is the diversity in rules between different fast-

track programs regarding not only the formal requirements but also the invention`s or 

applicant`s eligibility. The research is often not only attached to higher costs but also time 

consumption. Additionally, it might not always be of the inventor`s interest to seek an 

application right away even though they might in general want to receive a patent grant sooner 

than other competitors.  
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A similar prioritized examination could be considered within the EU driven by the EPO for 

technologies that could help to mitigate climate change. The requirements would need to be 

e.g. broader than those used for the COVID-19 prioritized examination as bigger and more 

experienced companies with a certain amount of granted patents would, according to the 

requirements of the USPTO, not fall under the eligibility of the prioritized patent 

examination.344 It is necessary to highlight the time pressure the world is facing with the current 

climate change situation and put certain criteria such as the size or experience of the applicant 

as not relevant when considering an invention as suitable for the prioritized examination. At the 

same time, participation in the program needs to be accompanied by reduced application costs 

and reasonable benefits for the inventors, so more applications are filed and inventors attracted. 

5.3 Further institutions during patentability assessment (morality focused) 

To consider the special morality-touching characteristics of climate change technologies, the 

inclusion of further institutions during the patentability assessment is proposed for green 

technologies.345 Therefore, in terms of the patent content assessment, a stricter patent system is 

sought.  

Resolving this issue, O`Sullivan leads through multiple options in her book “Biotechnology, 

Patents and Morality: A Deliberative and Participatory Paradigm for Reform”. As the 

legislature seems not to clarify morality in law, the author suggests that European specialized 

courts could adjudicate morality as it can be done in the US through precedents.346 This way a 

law can be built and with precedents and the morality aspect could gain in consistency. 

However, in the European legal system, there is no such thing as precedent as everything is 

based on civil law, a written constitution based on specific codes decided by the legislature in 

long-lasting procedures. The codification of law results in stiffness of legislation which is 

unsuitable for the fast-developing green technology industry.347  

Further on, O`Sullivan speaks of patent officials as the closest body between the patent 

applicant and the patent grant which is why patent officials could have a significant impact on 
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morality interpretation.348 However, due to multiple reasons as stated by the author, “lack of 

transparency, bias, funding, collaboration among different patent offices, lobbying, 

internationalization of patent law, [misunderstanding of the invention] and a discomfort in 

applying the morality provisions”,349 the patent office fails in acknowledging the morality bar`s 

value.350 Moreover, patent offices are financed through patents, through applications 

themselves, and, later on, when it comes to renewing a patent, through their fees.351 This is why 

patent officials are more likely to grant patents to new technologies without thoroughly 

considering exceptions to the rule, especially when it comes to vague formulations of terms or 

no clear definitions as is the case with morality.352  

A further solution toward a better understanding of morality including the consideration of the 

public opinions could be ethic committees, says O`Sullivan.353 Ethics committees could serve 

as advisors to identify cases that would require the consideration of the morality bar. However, 

there is no obligation that is forcing them to consult, and it also cannot be guaranteed that 

diverse opinions are regarded by the patent offices which again leads to uncertainty in the ethic 

committees` actions.354 Further on, ethic committees are not represented in all countries and 

would again just add other bodies to the patent law system not able to decide extensively about 

the morality aspect.355  

Other than postponing the task of clarifying the morality term to other entities, Pila suggests 

building a clear mechanism among the EPO which divides technologies into two categories, 

emerging and non-emerging technologies. Emerging technologies should cover technologies 

that are ethically problematic and might need special regulation. This could be done through a 

risk assessment which would scan all new applications that fall under the category of emerging 

technologies for possible threats.356 More clarity and structure would be brought into the patent 

granting process of morally controversial applications as it could be ensured that morally 

controversial technologies are controlled equally. This would help in identifying morally 

controversial inventions but depending on the risk assessment probably not the question of 
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when exactly an invention is already considered morally controversial and therefore a patent 

should not be granted.357  

Clarifying, an entity is needed that, first of all, defines the morality term. Further on, this same 

entity or another body whose presence must be obligatory in all countries has to decide about 

the occurrence of morality in inventions and their consequential special treatment. Additionally, 

it is necessary that the body has an authoritarian position, so its decisions are no simple 

consultations but rather something that needs to be acted upon. 

5.4 Boosting green features within new technologies through law 

To achieve a boost in green technologies, it is further suggested that the existence of green 

features within green technologies is prescribed by law. Even though the WIPO only refers to 

the IP mechanisms not mentioning the goals written in the UNFCCC and Kyoto Protocol 

enough,358 it is only logical that manifesting climate change goals in law binds to exercise them. 

In the same way, the necessity of green features within new technologies can be explicitly 

desired by law.  

Not only does it take functioning processes within the patent system and adequate patent 

features to meet the requirements necessary for an increase in the invention of green 

technologies but also further supporting incentives allowing green technologies to bloom within 

the patent system. Despite investing in research and development of green technologies, lending 

money to manufacturers of green technology products, and imposing regulations in favor of 

green technologies, the government can further support the increase of green technologies by 

contributing to a solid and well-functioning patent system. They can do so by enabling adequate 

private rights which are adapted to the current climate change situation. Thinkable are 

regulations for some categories of technologies that enable to gain access to patent rights much 

faster as well as cheaper.359  

5.5 Further supporting incentives surrounding the patent system  

However, besides governmental investments, further government-independent capital is 

indispensable and needed for significant progress in the field of green technologies and further 
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boost of climate change inventions. Depending on the maturity level of the market the green 

technology is in, the risk as well as the likelihood to invest in companies as well as the form of 

capital needed in these segments varies. It can be distinguished between the venture stage, 

emerging market stage, and mature market stage.360    

In the venture stage, rather new established companies are investing in researching green 

technologies, eager to construe their own IP, likely highly diverse and spread. These companies 

are embodied through characteristics such as “large intangible assets, negative cash flow, 

technological uncertainty, and low liquidation value”. 361 As startups at this early stage most 

likely do not have their own capital, they rely on borrowed capital. Investors, on the other hand, 

seek companies that are striving for filing a patent. That way, the investor can be assured that 

their investment in the technology is secured by exclusive rights once the application goes 

through. 362 However, early stage investments are always intertwined with high risk due to the 

failure rate.363  

As for the emerging market stage, creating value, acquiring, and expanding market share as 

well as gaining potential customers through spread patents are goals that companies in a further 

progressed stage are aiming for. Existing patents` exclusive rights are valuable assets for 

retrieving further investors but are also useful to gain market dominance. Once the technology 

has dispersed and was implemented by a particular amount of people, it enables the patentee, 

here the company, to increase charge prices and therefore higher the technology`s value.364   

The mature market stage is characterized by companies already possessing a large number of 

market shares. In this stage, the goal is to secure the existing shares while reaching further an 

increase in market shares. Not only can the existing patent rights be protected through litigation, 

but also can competitors be deterred by menacing legal procedures or penalties for misuse of 

intellectual property rights.365  

Non-withstanding the stage, it can be said, the higher the uncertainty of the technology, the 

higher the risk. According to Relander, new technologies in general bear risks which is not 
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different for green technologies.366 Therefore, to compensate for the existing high risk, a higher 

reward for investors is needed.367 At the same time, diversification of investments should be 

considered.368 Consequently, as there is a high risk in the venture stage, it can be more difficult 

to find investors if the start-up is not willing to pay appropriate compensation. On the other 

hand, in the emerging market stage with a moderate as well as in the mature market stage with 

low risk, it might be easier and less expensive to encourage investors.  

6 Conclusion  

Looking back at the purpose of the thesis, its goal was to examine whether the European patent 

system is suitable to enforce climate mitigation within the EU and especially in Germany by 

protecting green technologies, or whether it is hindering from reaching the worldwide climate 

neutrality goals. Analyzing the patent features as well as the procedures within the European 

patent system and comparing them to the requirements needed to achieve progressive climate 

mitigation, was supposed to indicate whether the European patent system is the right instrument 

to incentivize as well as prompt green technologies. At the same time, it should ensure the 

transfer and dissemination of green technologies.  

Recalling the patent features and patent system procedures, the principles behind patentability, 

and the pre-grant phase including technology enforcement, quality assurance, the debate 

between the public interest in the invention and the exclusive rights of the patentee, and the 

morality question were observed. This was followed by the patent granting process consisting 

of the patent application process, and, lastly, the post-grant phase containing the technology use 

as well as exclusivity, the patent monopoly, instruments to intervene into patent rights, and the 

dissemination of technology and transfer to developing countries.  

For the climate mitigation requirements, the following requirements were considered necessary 

to achieve progressive climate neutrality: short notice actions as the climate mitigation 

commitments follow strict timelines, the representation and increase of green features in new 

inventions, a functioning market competition to ensure the increase in green technologies, and 

the worldwide accessibility as well as usability of new green technologies including technology 
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transfer. Further minor requirements were identified such as the assurance of high quality and 

working green technologies, affordable product protection as well as the traceability of climate 

mitigation advances to ideally tighten up, loosen, or change climate mitigation measures. 

The first sub-question raised relating to the main research question was aimed to explore the 

existing procedures within the patent system for green technologies within the EU but also to 

find out whether patents are already issued for green technologies by the EPO. If there were no 

special treatments for green technologies within the EU, treatments for other technology fields 

resembling the characteristics and importance of green technologies should be identified and 

analogously suggested for green technologies. The focus was supposed to lie on how other 

emergency situations were approached under the patent law, e.g. the current COVID-19 

situation.  

It was found that there are existing special treatments for green technologies. Within the US, a 

pilot program was started for green technologies but discontinued after it. Contrary to that, in 

the UK, a program called Green Channel exists until now and provenly reduces the patent 

application period by 42-75%. A different program that was discussed is used in the US for 

COVID-19 inventions. As the characteristics and the importance of biotechnological inventions 

resemble green inventions, the program can be considered and analogously applied to green 

technologies. However, no such programs exist within the EU. An implementation of such a 

program by the EPO is proposed. Nevertheless, fast-track programs bear downsides that need 

to be considered and eventually adapted before considering their implementation. The 

application for such a program might be more expensive than a normal application due to the 

duration reduction which leads to a decline in filed applications. A cost-effective solution must, 

therefore, be found. Another downside to a fast-track program is the diversity of the rules 

applied to such programs. The inconsistency in the application procedures and the requirements 

relating to the eligibility of an invention are often linked to higher costs and time consumption. 

A uniform or coordinated program, applicable in all countries, could be a possible solution. 

Moreover, the inventor might not be interested in seeking an application right away. Motivating 

incentives might be of use to attract inventors to file a prioritized patent examination.  

The second sub-question dealt with the adaptations to the current European patent system. It 

was questioned whether the patent system as it is, is sufficient to protect green technologies in 

that manner that it enhances climate mitigation through a rise in green technologies.  
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The comparison of the patent features and the procedures of the European patent system to the 

requirements needed to achieve progressive climate neutrality exposed that the patent system 

does have useful features and might be suitable for inventions of other technology fields but 

has its imperfection when it comes to the protection of green technologies. This is, on one side, 

because its patentability assessment does not consider the green technologies` special morality-

influential characteristics. Green technologies do touch on the morality aspect as their existence 

or non-existence, functionality, and proper execution influence the survival of existing and 

future generations. However, the morality exemption according to Art. 53(a) TRIPS is not 

assessed enough during the patent granting process and is not directly included in the 

patentability assessment. On the other side, the patent application process` duration, as well as 

its costs, hinder short notice actions and investments in new green technologies which are 

needed for reaching progressive climate neutrality. A normal patent application process takes 

up to 4 years which signifies in regard of the aimed climate neutrality goals and the timeline 

for them a difficult task that most likely will delay the whole process. In addition, the natural 

monopoly which patents form prevents free market competition. Competition ensures constant 

growth, affordable prices, improvement of existing and, most importantly, more new products 

which are beneficial for the increase in green technologies.  

Therefore, answering the question, adaptations to the patent system are needed which is why 

the following adaptations to the European patent system were suggested. To overcome the 

patent`s natural imposed monopoly, prevent price dictation through high licence prices, and 

enable the use of green inventions, the first suggestion was to consider climate change an 

exception ground to exclusive rights under Art. 30 TRIPS or allow third parties to make use of 

green inventions without prior authorization of the patentee according to Art. 31 TRIPS. As 

every member state can decide according to Art. 30 TRIPS individually about limitations to the 

exclusive rights of patentees, climate change could be chosen as such ground for exemption 

which would enable the use of inventions supporting climate mitigation by third parties without 

prior authorization of the patent owner. In parallel, Art. 31 TRIPS can enable the issue of 

compulsory licences by the government. While CL is rarely used, but appears often in the 

context of pharmaceuticals, there is no obstacle that would hinder profiting from this provision 

within the climate change environment by e.g. declaring climate mitigation an emergency. 

Another adaptation suggestion to overcome the long duration of the patent application process 

was the consideration of prioritized examinations of green technologies. Even though fast-track 

programs were used for COVID-19 inventions within the US and are still in use for green 

technologies within the UK, no such program exists within the EU. Therefore, implementing a 
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prioritized patent application examination for green technologies was advised for the patent 

system to become more flexible. However, downsides to such programs need to be regarded – 

application costs balanced and reasonable benefits for the inventors included, so more 

applications are filed and inventors attracted. Furthermore, to consider the special morality-

touching characteristics of climate change technologies, the inclusion of further institutions 

during the patentability assessment is proposed for green technologies. Therefore, in terms of 

the patent content assessment, a stricter patent system is sought. An entity is needed to define 

the morality term and decide about the occurrence of morality in inventions as well as their 

consequential special treatment. Additionally, it was suggested to achieve a boost in green 

technologies by enforcing the existence of green features within green technologies through 

law as manifesting climate change goals in law binds to exercise them. The government can, at 

the same time, contribute to more adequate private rights. Thinkable are regulations that enable 

access to patent rights much faster as well as cheaper. Lastly, further supportive incentives 

surrounding the patent system are envisioned. As governmental investments are often not 

enough, further investors are needed to finance the research and development of green 

technologies. However, green technologies are categorized by a lower market maturity level 

which is why also a high reward for investors needs to be foreseen.  

This outcome also directs back to the main research question and the thesis topic – is the 

European patent system suitable to enforce climate mitigation within the EU and especially in 

Germany by protecting green technologies, or is it hindering from reaching the worldwide 

climate neutrality goals? The European patent system as it is does not enhance climate 

mitigation by incentivizing green technologies. It also does not directly hinder climate 

mitigation. The patent system is used as an adequate tool for protecting technologies of other 

technology fields which is why it can also protect green technologies in theory. However, 

setting aside the positive effects of the patent system, the patent features and procedures within 

the patent system do slower the overall patenting process which is why in reverse they could 

slower climate mitigation when fast actions are required. Nevertheless, it should be questioned 

if foregoing the patent system is an option at all because of the reward function it entails and 

the influence it has on innovation and investment into new technologies. Therefore, it is 

proposed to use the European patent system for green technologies but tailor some 

characteristics of it as described above. As a result, the European patent system becomes more 

flexible when it comes to the patent application duration and stricter when it comes to the 

patentability assessment by considering the morality aspect thoroughly. Moreover, the adequate 



 

 60 

adaptation and legal regulation of private rights lead o a well-functioning and solid patent 

system that can optimally support climate mitigation and incentivize green technologies.  
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