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Preface

The development and status of a country is based on the country’s intellectual 
property. The number of patent applications has never been greater and there are 
several examples that patents have helped support the development of an ever-
increasing range of technology. However, this success has not given rise to universal 
satisfaction, either within the immediate circle of administrators and users of the 
patent system or among the intended beneficiaries of the system more widely in 
society. Worldwide, the system today faces two big challenges: an internal challenge 
concerning the actual operation of the system, and an external challenge concern-
ing the policy role and the economic and social impact of the patent system.

This book, Intellectual Property, discusses issues pertaining to intellectual property 
rights, specifically patents and patent-related issues. It considers divergent issues 
related to patents starting from invention to filing of a patent and the issues that 
come along with it. The contributing authors come from various countries and 
backgrounds, thus providing a global perspective of the subject.

The editors of this volume, Sakthivel Lakshmana Prabu and TNK Suriyaprakash, 
have more than three decades of experience in the pharmaceutical industry, 
academia, and regulations. They also have several patents to their credit.

The book begins with an introductory chapter, “Introductory Chapter: Acquisition 
of Intellectual Property Rights in International Markets - Where Do We Start?” 
by Sakthivel Lakshmana Prabu and Timmakkondu Narasimman Kuppusami 
Suriyaprakash, which discusses the genesis of patenting and patent-related issues 
and analyzes the global scenario at length.

Chapter 2, “Patents - Understanding the Facts” by Ojeswini Bondalapati, discusses 
the nuances of writing a patent application and defending it through examination.

Chapter 3, “Intellectual Property Rights: Bioprospecting, Biopiracy and Protection 
of Traditional Knowledge - An Indian Perspective” by Bency Baby T and TNK 
Suriyaprakash, provides information relevant to national and legal rules and  
policies regarding intellectual property rights. Protection of traditional knowledge 
and conservation of the rights of local and indigenous peoples to their knowledge 
and resources are equally important. In this regard, the chapter also discusses 
the concepts of biopiracy and bioprospecting.

Chapter 4, “Harnessing Traditional Knowledge Holders’ Institutions in Realising 
Sustainable Development Goals in Kenya” by Francis Kariuki, examines the role of 
traditional knowledge (TK) holders’ institutions in the realization of components 
of Sustainable Development Goals (SDGs) 9 and 16.

Chapter 5, “A Methodology for Evaluation and Distribution of Patent Applications 
to INPI-BR Patent Examiners: A Case Study in the Electricity Field” by Cesar 
Vianna Moreira Júnior, Daniel Marques Golodne, and Ricardo Carvalho Rodrigues, 
discusses the development of a new methodology for evaluation and distribution of 
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patent applications in the field of electricity to the examiners at the Brazilian Patent 
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Chapter 1

Introductory Chapter: Acquisition 
of Intellectual Property Rights in 
International Markets - Where Do 
We Start?
Sakthivel Lakshmana Prabu  
and Timmakkondu Narasimman Kuppusami Suriyaprakash

1. Introduction

1.1 What is property?

Property is simply a collection of rights arising from the concepts of ownership 
and possession in the legal sense. While most of them have a physical existence, 
the importance or significance of property is determined by the knowledge of its 
intended purpose.

Only when there is an idea/technology, it has been utilized as a matter in such a 
way that it can meet a human need/demand does it become resource. Either idea or 
technology becomes a resource in two ways, and they are

1. Material resource

2. Intellectual or technological resource.

Altogether the property rights are restricted or constrained by other people’s 
rights. Each property right is outlined and established in practice to ensure that it is 
balanced with other property rights.

1.2 What is intellectual property?

Intellectual property is a type of property generated/created by the human 
minds based on their intelligence. Novelty or originality of this intellectual property 
diverges from one system to the others, which has a finite life span [1].

According to intellectual property, ideas are a representation of the creator’s 
identity or self, which need to be protected.

1.2.1 Intellectual property rights

Different rights such as Patents, trademarks, copyrights, protection of undis-
closed information, traditional knowledge, geographical indicators, industrial 
designs, and integrated circuits as layout designs are examples of intellectual 
property rights, which are recognized by the Trade Related Intellectual Property 
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Rights Agreement (TRIPS) and governed by the World Trade Organization (WTO) 
(World Trading Organization).

Intellectual property rights are the rights granted to individuals over their 
mental inventions, and they grant an exclusive right to the inventor to utilize their 
product for a set length of time. This exclusive right to the inventor for their inven-
tion can encourage the technical process by

1. Inspire the innovation and research.

2. Inspire an innovator to reveal their inventions.

3. Offering award as a prize to help with the costs for creating new inventions.

4. Provides a financial incentive to invest in new lines of production that may or 
may not be lucrative [2].

1.2.2 International intellectual property regime

Various Congresses in Vienna and the rest of Europe laid the groundwork for 
International Intellectual Property Protection in the nineteenth century. In 1883, 
the Paris Convention established the protection of industrial property. In this Paris 
Convention patents, trademarks and industrial design properties were accorded 
protection.

The Paris Convention established the first international trademark legislation 
and the concept of a well-known mark. For countries that are members of the 
Paris Convention, special unions and arrangements have been formed. Also in this 
Paris Convention, fundamental principles of Madrid agreement were outlined and 
represented. This Madrid Agreement is a unique agreement that was established to 
standardize trademarks [3–5].

Protection of literary and artistic works was framed in Berne Convention during 
1886, and subsequently, International Copyright Act was passed [6].

The General Agreement on Tariffs and Trade (GATT) was negotiated on Trade 
and Employment Conference held in the United Nations even after negotiating 
governments failed to establish the International Trade Organization (ITO). The 
GATT was established in 1949 and lasted until 1993, when it was succeeded by the 
World Trade Organization, which was established in 1995 [7, 8].

The World Intellectual Property Organization (WIPO) was created in 1960, 
which governs both the Paris and Berne Conventions. These conventions led to 
establish the World Intellectual Property Organization (WIPO) in 1967 [9].

The United Nations Conference on Trade and Development (UNCTAD) was 
founded in 1964 to provide a venue to discuss issues concerning their economic 
development for developing countries. The organization’s goals are to help develop-
ing countries to maximize their trade, investment, and development prospects. 
In addition, the organization assists the developing countries for their efforts to 
integrate into the global economy fairly [10].

In 1960, global trade expanded substantially, and various National Governments 
realized the necessity of setting norms and rules worldwide to integrate the dispa-
rate National and regional regulations that had previously controlled. In 1966, the 
United Nations General Assembly established the United Nations Commission on 
International Trade Law (UNCITRAL) to promote the progressive harmonization 
and unification of international trade law [11].

World Trade Organization (WTO) was established in the year 1995 and it has 
become an international organization for understanding the various IPR [12].
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Several corporate organizations to ensure their continued growth, higher prof-
its, and leadership in market premeditated their project management system for

• Utilization of the inter-/intra-knowledge base to its full potential.

• Management of IPR on a strategic level.

• Receiving knowledge and inventions as inputs from various external sources.

• Managing the collaborative research by internal expertise members.

• Provide mutually beneficial licenses among the knowledge ownerships.

In the future, the developing prospect will look for effective linkages between 
increasing societal rivalry on the one hand and establishing legal ownership of 
innovations on the other hand.

Knowledge, technology management, and process are incorporated in the 
intertwined societal, moral, and ethical challenges as the influencing approached 
for the several international trade.

2. Resolution of new dimension and disputes

In the upcoming decades, this technology explores new dimensions from 
unknown paths. This IPR will encourage for more innovation and knowledge shar-
ing between this highly competitive networks. Various intertwined IPR are

• Domain names and trademarks: In cyberspace, copyright is protected.

• Traditional knowledge, prior art, material transfer agreements, and  
bio-prospecting rights are all protected.

• Patents and software.

• Biotechnological inventions.

• Optional compulsory licensing, border measures, parallel imports, and IPR 
exhaustion

• Export of technology is regulated by the government [13].

3. Significance of IPR in developing countries

During that time, an extensive debate has been taken place about the restrictions 
of Intellectual Property Rights on the developing countries.

The relative intensity of their technical activity determines the potential sig-
nificance of IPR in developing countries. Developing countries agreed to the TRIPS 
agreement for various reasons, ranging from the prospect of increased access to rich 
countries’ agricultural and clothing markets to the belief that stronger intellectual 
property rights would foster more knowledge transfer and innovation. However, in 
many countries, particularly in the poorest, the long-term advantages are unknown 
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and costly to attain. But they believe that they will be having a favorable impact by 
enforcing the IPR. It also points out that IPRs have had variable degrees of growth 
effects at different eras and in different parts of the world, with countries achieving 
high growth rates under varying degrees of IPR protection. Stronger IPRs undoubt-
edly have short-term consequences for poor countries, such as higher pricing for 
technology and protected items [14].

3.1 Impression of stronger IPR in developing countries

Benefits of exclusive rights to innovations are

a. Inspiration of innovations by private organization and other enterprises.

b. For productive activity utilizing the new knowledge.

c. Spreading the new knowledge to the other organization [15].

4. Intellectual property rights

Intellectual property rights are broadly divided into two main areas.
They are copyright and related rights and industrial property.

4.1 Copyright and related rights

Copyright protects the rights of writers of literary and artistic works, which 
includes books, writings, paintings, musical compositions, sculpture, films, and 
computer programs for a minimum of 50 years after the author’s death after the 
work is published.

The rights of performers like actors, musicians, and singers; creators of phono-
grams such as sound recordings; and broadcasting companies are also protected by 
copyright and related rights, which is referred as neighboring rights.

The main purpose of copyright and related rights protection is to stimulate and 
reward the innovative creative work.

5. Industrial property

Industrial property is broadly divided into two main areas.
One area is the protection of distinctive signs, such as trademarks (which dif-

ferentiate the goods, products, or services from those of others) and geographical 
indications (which identify a product as coming from a location where a specific 
characteristic of the product is essentially attributable to its geographical origin). 
The primary goal of trademark protection is to encourage and ensure fair competi-
tion, as well as to safeguard customers by allowing them to make educated decisions 
about diverse goods and services. If the symbol in question remains distinctive, the 
protection may extend eternally.

Other sorts of industrial property are safeguarded largely to encourage inspire 
innovation, design, and creation of technology development. Patented inventions, 
industrial designs, and trade secrets are all included in this category.

The social goal is to protect the results of investments in new technology 
development, thereby providing an incentive and means to fund research and 
development operations. Foreign direct investment, joint ventures, and licensing 
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should all be made easier by a functioning intellectual property law. Typically, 
protection is granted for a set period of time (typically 20 years in the case of 
patents).

Intellectual property protection laws are founded on a variety of philosophical 
underpinnings and philosophies. In the area of tangible property, the majority of 
these notions are rotten. Intellectual property is fundamentally distinct from other 
types of property in some ways. Philosophical arguments are frequently employed to 
outline and define the bounds and breadth of protection in an age when intellectual 
regimes are being strengthened, reinterpreted, and challenged. As a result, it is 
 critical to investigate and comprehend these arguments.

6. Conclusion

This IPR can protect the ideas and inspire the innovations, stimulating the 
creation of technology and innovations and design. Different types of IPR are 
designed, which can provide benefits by sharing the new invention as knowledge 
and assisting the technology transfer through licensing. Also, inspire the invention 
with joint venture for further development. The potential significance of IPR in 
developing countries is protecting their investment as incentives and inspire further 
development in the research, which can help to attain the desired technology 
advancement and economical status in this global competitive. IPR is the only key 
element in attaining the social, economic, and technological advancement.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 2

Patents - Understanding the Facts
Ojeswini Bondalapati

Abstract

Patent is a well know term but, there is still uncertainty existing about the Patent 
system. Patents is a form of intellectual property (IP) that represent an invention, 
or it can be considered as one of the intangible assets which grants an exclusive right 
for exploitation of an invention for a limited period of time. There are few miscon-
ceptions existing around the patent terminology which is leading to a number of 
ineffective patents and more precisely, the importance of patents is less known even 
in academic and industry sectors. Patents are key to innovation which can lead in 
strategic management of economy. Big corporates are major players in the market 
who are reaping maximum benefits of the patent’s portfolio whereas, small scale 
entities even though they are striving to drive towards innovation, they are failing 
to protect their intellectual property in form of patents. Even if they are succeeding 
in protecting such ideas in form of inventions, still they are unable to benefit to 
maximum, due to lack of proper management of their IP portfolio.

Keywords: Intellectual Property, innovation, intangible assets, Patents, Patent Law, 
Novelty, inventive step, IP management, non-patentable, scope of protection,  
Patent Portfolio

1. Introduction

Intellectual Property defines the intangible assets arisen out of one’s intellect. 
There are different forms of intellectual property like Copyright, Trademarks, 
Trade Dress, Patents, Trade Secrets, Utility Models, Industrial Designs, 
Geographical Indications, Traditional Knowledge and Cultural Expressions. Among 
these assets, Patents involves inventions in form of both product and process. Patent 
is an exclusive property right granted to the inventor (s) by the respective sovereign 
body for a limited period.

Patents is still an unresolved subject for most of the educational institutions, 
 startups and small, medium scale sectors. There is an unfilled knowledge gap between 
these sectors where research and innovation are not inclined towards a proper 
protection which could increase the value of business to these sectors. Even academic 
institutions can reap the benefits of research and innovation through reformed IPR 
policies which is a backdrop in the developing countries. Patents is believed to be 
costly affair but aftermath of filing of patents, which can pave way to profits and 
value addition to the business can be devised through IP management strategies. A 
business entity should be open to innovation that involves IPR management.

It is essential for an inventor and the applicant to know the patent terminology 
and the Patent Law practiced in respective jurisdiction to acquire effective patents 
which drive towards innovation. This chapter can state the myths and facts and how 
to fill existing knowledge gap to attain a sustainable innovation.
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2. Understanding patent terminology

There are few patent terminologies to be well understood by an inventor and the 
applicant of the patent to reap maximum benefits from such inventions. Patent is 
granted to both product and process.

2.1 Patentability criteria

There are three important criteria to be met by each invention to be qualified as 
a patent.

2.1.1 Novelty

Novelty defines that the product or process to be new and unknown to public 
before the filing of the patent application. This criterion prevents the prior art 
from being patented again. Prior art includes already existing patent applica-
tions, granted patents or non-patent literature like journals, research papers, books 
which disclose the use of technology that is similar to your invention. If your 
invention is publicly disclosed in technical conferences/seminars or exhibitions, 
or publicly demonstrated and used before filing the patent, then such inven-
tion is not considered as novel. Few countries like U.S.A, India provide a grace 
period of 12 months from such date of public disclosure to file a patent for such 
invention.

2.1.2 Inventive step/non-obviousness

The invention shall not be obvious or apparent to a person ordinary skilled in 
the field relating to the invention (PHOSITA- person having ordinary skill in the 
art). Basically, the invention shall contain an inventive step over the prior art and 
such improvement should not be mere improvement or general re-arrangement 
of components/features of the invention. Illustrations [1] which are considered as 
obvious are:

• Mere arrangement or rearrangement of known prior art elements according to 
known methods to yield predictable results.

• Substitution of a known alternative of an element to obtain predictable results.

• Use of known alternative technique to improve similar devices (methods, or 
products) in the same way.

• Use of known element or method from a finite number of identified, predict-
able solutions, with a reasonable expectation of success.

• Known method in one field of technology which may prompt variations of it 
for use in either the same field or a different filed based on design incentives or 
other market forces, if such variations are predictable to one of ordinary skill 
in the art.

• Teachings, or suggestions, or motivation in the prior art that would have led 
one of ordinary skill to modify the prior art reference to arrive at the claimed 
invention.
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2.1.3 Industrial use

Patents in the form of product or process should be able to solve an existing 
problem or it can be an innovative solution than the existing solutions to a problem 
and such invention should be used on industrial scale to reach the public.

Myth: Any invention with the above three patentability criteria can be qualified 
as patent.

Fact: Apart from the above three patentability criteria your invention should not 
fall under non-inventions criteria.

2.1.4 The non- inventions recognized globally

• Discoveries are non-patentable:

The discovery of laws or principles of nature or science, or any living or non-
living material is not patentable subject matter [2].

Reason: since they are already existing in nature and discovering is to uncover 
something or revelation of existing systems whereas, inventing is to create some-
thing unpredictable from available systems.

• Scientific theories are non-patentable:

Scientific theories are non-patentable, regardless of how radical or revolution-
ary their insights may be since, they are theory. Patents are granted to a product 
or process which incorporates such theory to bring out innovative solution to an 
existing problem [2].

• Inventions Contrary to public order or security and morality are 
non-patentable:

Inventions that cause serious prejudice to human, animal or plant life or health 
or to the environment are non- patentable since, an invention should be able to 
solve a problem existing in the public sector but not to create harm to the welfare of 
public. Examples: a process for cloning human beings; an invention that involves 
the use of human embryos for industrial or commercial purposes [2].

• Methods for treatment of the human or animal body are non-patentable:

Treatment of humans or animals by surgery, therapy and diagnostic methods are 
not capable of industrial application, and it is against the policy of practice of medi-
cal professionals to restrict other medical practitioners from use of such method of 
treatment [2].

• Mathematical methods or algorithms are non-patentable:

Mathematical methods are considered a part of theory and solving the problem 
using such mathematical methods is considered to be a mere mental skill [2].

• Method of playing games is non-patentable:

Playing games is considered as act of mental skill and it can vary from person to 
person in playing a similar game even when they are pre-defined set of rules since 
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there is always a probability of ways depending on the choice of the player (s) made 
during each stage of game and such act does not involve technology development 
and such method or tactics does not have industrial applicability [2].

• Business methods or strategies, or business models are non-patentable:

Business methods or strategies or business models are the methods used for a 
particular business sector and such methods gain competitive advantage over the 
competitors in same technology. Such methods or tactics cannot be industrially 
applicable for every business sector working in same technology [2].

• Presentations of information is non- patentable:

A presentation of information defined solely by the content of the information is 
not patentable since such representation is non-technical in nature and such works 
are considered as copyright of such creator [2].

• Esthetic creations are non-patentable:

Esthetic creations relate to an article (e.g., a painting or sculpture) having 
aspects of art and such works are not technical in nature. Such works do not qualify 
inventive step I and industrial application rather, the appreciation of such works is 
essentially subjective in nature.

• Traditional knowledge is non- patentable:

This type of knowledge is passed through generation and it belongs to com-
munity from generations, and it has been practiced through generations and such 
knowledge does not qualify novelty requirement for a patent [2].

Examples: agriculture methods, food production, traditional medicine, land 
management, ecological management, natural resource management and the like.

• Topography of Integrated circuits is non- patentable:

The topography does not fall under patent protection since it involves the 
arrangement of known electrical elements which are arranged in layers over a 
substrate which is generally made of semi-conducting material. The mere arrange-
ment of known elements in different layers does not constitute an inventive step. A 
separate law is enforced to safeguard such designs or topography or layouts of the 
Integrated circuits [2].

2.2 Who can file the patent?

• The person who claims to be first and true inventor of an invention.

• The person being an assignee to such person who claims to be the true inventor 
of the invention.

• Any legal representative of the assignee or inventor who is entitled to make 
such an application [3].

Myth: Inventor is always an assignee of a patent.
Fact: Inventor may or may not be an assignee of a patent.
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The Inventor can be an individual who involved in developing the invention 
whereas an assignee is a person or entity who is willing to take responsibility in legal 
implication of filing process and further maintaining such application after the grant.

If the inventor is a researcher, or professor, or employee then the employer of 
such inventor i.e., the research institute, or the university, or the company will be 
the assignee and applicant of such patent application.

2.3 Types of patent application

2.3.1 Ordinary application

• Provisional Application:

A Provisional Patent Application is generally filed when your invention is still 
in progress and filing such provisional application will acquire a priority date. 
The Provisional application will not be published nor examined.

• Non-Provisional Application:

Non- Provisional Application to be filed within 12 months from the date of fil-
ing of the provisional specification to keep the patent application in active state 
and such non-provisional application comprises of the detailed description 
which gives sufficient disclosure of the invention. Non-provisional application 
will be further published in respective national patent journal and examined 
further on request of the applicant.

• Patent of Addition or Continuation-In-Part application:

The applicant can file a patent of addition (or Continuation-In-Part applica-
tion) [4] if there is a modification or improvement of the invention which has 
already been applied for or patented. A patent of addition can only be granted 
after the grant of the parent patent.

• Divisional Application:

Divisional application is filed if the applicant wishes to divide an application 
to furnish two or more applications, if the parent application claims for more 
than one invention. The priority date for such divisional application is similar 
to that of the parent application.

2.3.2 International application

• Convention Application

A convention application is filed for claiming a priority date based on the same 
or substantially similar application filed in any of the convention countries. 
The applicant is required to file an application in their national country Patent 
Office within a year from the date of the initial filing of a similar application in 
the convention country [5].

• PCT International Application

A PCT Application is an international application to streamline patent applica-
tion process in all the member countries which are signatories to PCT with a 
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single PCT international application. It is governed by the Patent Corporation 
Treaty and can be validated in 152 member countries.

• PCT National Phase Application

A national phase application is filed in each of the country wherein the 
protection is sought. The national phase application must be filed within 
31 months from the priority date or the international filing date, whichever 
is earlier [5].

Myth: PCT international application represent a universal or interna-
tional patent.

Fact: A PCT application does not itself result in the grant of a patent and the 
grant of patent is a prerogative of each national or regional authority where the 
applicant decides to protect such invention.

2.4 Legal status of a patent application or a patent

Patent application and Patent are two different terms with different legal 
terminology. A patent application represents the filed application, and it is called 
as patent application until it is granted or rejected whereas, a Patent represents a 
granted patent application and which is renewed and maintained periodically upto 
to its term of 20 years.

2.4.1 Status for patent application

• Patent Application filed (Patent Pending): it determines filing of provisional or 
non-provisional application.

• Patent Application Published (Patent Pending): it indicates the publication of 
non-provisional application.

• Patent Application in examination (Patent Pending): the patent application 
will be examined o request by the applicant in order to put it for grant.

• Patent application in opposition (Patent Pending): this can be a pre-grant 
opposition applied by a third party to challenge the validity of such patent 
application.

• Patent Application is withdrawn: this indicates that the applicant has with-
drawn the patent application from the process of grant.

2.4.2 Status for patent

• Patent Grant: determines that the patent application has been granted.

• Patent in opposition (post grant opposition): determines that the validity of 
such patent is challenged by an interested third party.

• Patent Lapsed: determines that the patent has been lapsed or ceased due to 
non- renewal of patent. Renewal of patent is mandatory to maintain the patent 
for the term of 20 years and renewal is paid annually.
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• Patent Expired: determines that the term of patent has expired, and it falls 
under public domain.

• Patent Revoked: determines the revocation of patent due to non-working of 
such invention.

Myth: A patent application cannot be monetized until a grant is issued.
Fact: All types of patent application before grant including provisional patent 

applications can be licensed, sold. Although, the applicant cannot sue for infringe-
ment if such status of such patent application is pending [4].

2.5 Stages of patent filing and prosecution

2.5.1 Prior art search and filing of the patent application

The preliminary stage is to do a prior art search to valuate the novelty and 
inventiveness of the invention in comparison to the existing prior art and filing a 
patent application claiming the novelty and inventive features of the invention over 
the existing prior art.

2.5.2 Publication of the patent application

After the non-provisional patent application is filed by the applicant the respec-
tive patent authority will publish such application in the respective patent journal 
to disclose to the public. The applicant will be provided exclusive right of moneti-
zation of such invention over a limited period in exchange of disclosure of such 
invention to the public.

Myth: My competitors do not know about my patent application until the grant.
Fact: the patent application will be published and disclosed to public before 

initiating the examination process to put the application in order of grant.

2.5.3 Examination of the patent application

On request of examination from the applicant or any other interested party the 
patent office will proceed to examine the application to evaluate the patentability 
criteria and prepare an examination report stating any objection for validity of such 
invention.

2.5.4 Grant or dismissal of the patent application

If the objections are complied by the applicant the application will be granted 
else dismissed.

2.5.5 Opposition proceedings

Opposition is allowed by a third party to challenge the validity of an invention 
and such opposition is allowed before and after the grant of patent.

2.5.6 Infringement proceedings

If the patentee rights are exploited by a third party without the consent from the 
patentee, then the patentee can sue such third party for infringement of patent to 
claim damages for such wrongful commercial gain by the third party.
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2.5.7 Working of patent or compulsory licensing

The patent granted should be worked to meet the public requirement. If such 
patent is not working for a certain period of time any interested third party or the 
government can claim compulsory licensing of such patent, wherein the third party 
to provide sufficient evidence stating attempts to acquire license for such invention.

2.5.8 Revocation or surrender of patent

Revocation of patent will be imposed by the governing authority if such inven-
tion is not working or not able to meet the public requirement.

2.5.9 Expiry of a patent

At the end of 20 years term, the invention protected as patent will be fall under 
public domain and anyone are free to use such invention even for commercial gain.

2.6 Term of the patent

All jurisdictions provide the patent a term of 20 years from the actual date of 
filing an application for a patent or the actual date of filing an international applica-
tion under the PCT. The actual date of filing can be up to a year after the earliest 
priority date (In European and U.S jurisdictions).

3. Patent opposition

An opposition proceeding is an administrative process accessible under the pat-
ent law of many jurisdictions which allows any interested third parties to formally 
challenge the validity of a pending patent application (“pre-grant opposition”), or 
the granted patent (“post-grant opposition”), and such opposition can be accessed 
within a certain time period as defined by the respective jurisdiction. The grounds 
to oppose such patent application or granted patent are [6, 7]:

• Lack of novelty, lack of inventive step or such invention is not industrially 
applicable.

• The invention formed with a part of the prior public knowledge or the prior 
public use or traditional knowledge of any community.

• Invention anticipated with regard to traditional knowledge of any community, 
anywhere in the world.

• Ineligibility of invention (as discussed in Section 2.1.4)

• Wrongfully obtaining the invention.

• Insufficiency of description of the invention.

• Nondisclosure/ wrong mention of source of biological material.

• Failure to disclose information or furnishing false information relating to for-
eign applications filed by the applicant for the same or substantially the same.
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4. Patent infringement

Patent infringement is the wrongful act committed by the infringer with respect 
to the exclusive rights granted to a patent holder for a patented invention. The 
definition of patent infringement may vary by jurisdiction, but it typically includes 
using for commercial gain or selling the patented invention.

Myth: If X is granted a patent, then he can claim damages against an infringer 
anywhere across the world.

Fact: Patents are territorial (they are effective in the country where they are 
granted only) and infringement is only possible in a country where a patent is in 
force. For example, if a patent is granted in the United States, then anyone in the 
United States is prohibited from making, using, selling or importing the patented 
item, while people in other countries may be free to exploit the patented invention 
in their country.

Myth: X can claim damages for patent infringement for a pending application.
Fact: X can claim damages for such patent infringement only after the grant of 

such patent.

4.1 What constitutes a patent infringement?

Assume Product B looks and operates like Product A, wherein Product A uses a 
patented invention. This does not necessarily determine that Product B is infringing 
the patent used in Product A. It is entirely possible that the second product uses a 
totally different technology to accomplish the same thing as the first product.

So, if the product or service uses all of the elements of at least one independent 
claim in the patent, then that constitutes an infringement.

4.2 Types of patent infringement

4.2.1 Direct infringement

Direct infringement id determined in terms of producing, utilizing, selling (or 
attempting to sell), or importing a protected idea or invention without obtaining 
authorization from the rightful owner of such patent.

Case law of direct infringement: LabCorp v. Metabolite, Inc. [8]: In 1999, 
Metabolite took legal action against LabCorp for infringement of a patent covering 
a diagnostic test. The claims of Metabolite’s patent include the correlation between 
levels of homocysteine and vitamins B6 and B12. A jury ordered LabCorp to pay 
$4.7 million in damages and the choice was upheld by a federal court, which further 
stated that doctors were ‘directly infringing’ Metabolite’s patents each time such a test is 
ordered and interpreted.’

4.2.2 Indirect infringement

There are actually two types of indirect infringement.

• Contributory infringement, which refers to the purchasing or importing of 
materials that are patented, which are intended to be used as part of another 
patented item.

• Infringement by inducement, which refers to any activity performed by a third 
party that causes someone to directly infringe on a patent. Even if one of those 
parties is not aware of the original patent, they can still be found responsible [9].
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4.2.3 Willful and literal infringement

Willful infringement involves the concept of intention. Literal infringement refers 
to incidents involving the exact copy of a patented item being used, sold, or imported.

4.2.4 Doctrine of equivalents infringement

If the infringing product performs the same function and yields the same 
results of the patented product, then it is considered as doctrine of equivalent 
infringement.

Case law: Graver Tank & Manufacturing Co. v. Linde Air Products Co., (1950) 
[10]- In this case, the Court explained that the doctrine of equivalents applies if two 
elements are interchangeable and a person with ordinary skill in the art would have 
known that the elements were interchangeable at the time of infringement.

5. Assignment and licensing of patent

Assignment of patent is transfer of ownership of the patent technology. The 
assignor can be the first inventor or first applicant of such patent and assignee will 
be the first applicant of patent application or any interested party who is capable 
to work such patented technology. Assignment of the patent or patent application 
commonly occur between the employee and the employer; student or professor and 
the university; or between two different corporate bodies. Such assignment depends 
on the respective IP policy of the respective organization.

Licensing is leasing your exclusive rights to make, sell, use to another interested 
party (licensee) for a limited period of time while retaining the actual patent own-
ership to the licensor. The types of licensing of patents or patent application are:

5.1 Exclusive license

In an Exclusive License, the licensee cannot license the patent to anyone else. 
It is exclusively granted to such licensee and the licensee cannot further license it 
to anybody else. The licensee holds the ownership of the patent for the term of the 
license only.

5.2 Non-exclusive license

In the non-exclusive license of the patent, the patent can be leased to more than 
one party, and all of them can maintain control over such patented technology to 
monetize the claimed product or process in such patent or patent application.

5.3 Sub licenses

Assume that the licensee needs third party contribution like requirement of 
work force, or certain machinery or raw materials to monetize the patented prod-
uct, then the licensee can agree to sub-licensing with different organizations for the 
making of the product as claimed in the patent.

5.4 Cross-licensing

Assume, that two organization have their own patented technology which 
complement each other, then both the organizations can negotiate in terms of 
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cross-licensing of their patented technology. Cross- licensing is required when the 
invention of one organization requires the support of other products or patented 
technology owned by the other organization to bring out the efficient product into 
the market.

6. Working of a patent and compulsory licensing of a patent

The granted patent or a patent application which represents an invention should 
be worked or atleast such patented invention to be licensed to meet the public 
requirement.

The non- working of the patent can pave a way for possibility of compulsory 
license where, an interested third party can claim a license and the governing body 
can allow such license without the consent of the patent holder. The royalty for such 
compulsory license will be estimated and awarded by the governing body itself 
towards the patent holder.

Landmark case of compulsory license in India is Bayer v Natco- India’s first 
ever compulsory license was granted by the Patent Office on 9 March 2012 to 
Hyderabad-based Natco Pharma for the production of a generic version of Bayer’s 
Nexavar, an anti-cancer agent used in the treatment of liver and kidney cancer.

7. Patent portfolio

Patent Portfolio represents the group of patent applications (which are filed and 
pending) and patents (which are granted and active) that belong to a single entity. 
The patent portfolio can contain hundreds, sometimes thousands, of patents.

The patent portfolio must be valuated and analyzed periodically wherein, valu-
ation of patents can be established, and decisions can be made on such patents in 
terms of licensing, cross- licensing or merger and acquisitions(M&A), or technol-
ogy transfer.

The Patent portfolio should me managed through IP audits which can determine 
the legal status of the existing patent applications and granted patents and through 
valuation of each application the entity can decide to maintain the most valued 
patents through renewals and discard such application or patents with low value 
either through sale or patent pooling.

Myth: Patent Portfolio with enormous number of patent applications and 
granted patents increase the worth of such holding entity.

Fact: The worth of patent portfolio does not depend on the number of patent 
application or patents, but the working of such patents determines the actual worth 
of the entire portfolio.

Patenting is the strategy to uplift the innovation and innovation is accomplished 
when such patented technology is actually practiced on industrial scale to benefit 
the public on large scale. If the applicant or the patentee is not capable of working 
the patented product or process, the best method is knowledge transfer through 
licensing deals to such qualified licensee or assignment (transfer of ownership) of 
the patent to any interested party who are capable to bring the patent technology 
into market to benefit the public.

The educational institutions always encounter the issue with monetization 
of their patent technology due to lack of sufficient infrastructure, work force, or 
finance as compared to industrial standards. The technology transfer is one sort 
of public private partnership between the educational institutions and the private 
sector like industries where the technology is transferred to industrial sector in 
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return of some royalty through licensing and some other incentives like funding 
for research, or establishing collaborative or joint research, exchange of personnel, 
establishing research incubators or technology parks, training of students according 
to industrial norms and so on.

8. Conclusion

Patents are technology related intangible assets that drive the innovation of the 
technology sector. IP is a part of Innovation and patents drive such innovation. 
Patent terminology should be well understood by the inventors and the applicants. 
The Patents laws are well established in almost all jurisdictions and the corporate 
sector should be aware of the law to reap maximum benefits. Even, the educational 
institutions should be thorough with the patent system since it is the source of 
research. The educational institutions with standard IP policy and structure patent 
portfolio can involve with technology transfer agreements with corporates to reap 
maximum benefits for their research and even, corporates with no research depart-
ment can get into such partnerships with the educational institutions to bring the 
invention into market to meet the public requirements.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Abstract

Patents are the form of IP most often used to seek protection of knowledge 
related to biological resources. The value of plants as medicinal sources is more 
widely recognized and the “intellectual property rights” (IPR) associated with their 
use and protection have been debated around the world. Indeed, being a land of 
indigenous cultural heritage and traditional knowledge, India is an open treasure 
box for whole world. IPR provisions under WIPO (World Intellectual Property 
Organization) and patent rights have attracted the appeal of many researchers, 
pharmaceutical companies and organizations to explore the potential of traditional 
knowledge. In this scenario, effective protection and management of Intellectual 
Property Rights (IPR) is essential, and India is fully committed to this. Similarly 
IPR and its policy framework equally contribute to development of any nation. This 
chapter attempts to provide information relevant to national and legal rules and 
policies regarding Intellectual property rights. Protection of traditional knowledge, 
Conservation of the rights of local and indigenous peoples to their knowledge 
and resources are equally important. In this regard, this chapter also discusses the 
concepts Biopiracy and Bioprospecting. All information is gathered from published 
articles and legal documents of respective countries and official websites of interna-
tional organizations as these are the only sources of legal information.

Keywords: IPR, biopiracy, bioprospecting, traditional knowledge, patent

1. Introduction

Intellectual property rights include patents, trademarks, trade secrets, geographi-
cal indications and copyrights. IPR is a legal tool to protect industrial innovation in 
the modern world as well as to promote the protection of biodiversity and to ensure 
fair and equitable sharing of benefits arising from the use of genetic resources among 
indigenous custodians [1, 2]. Most of the patented inventions are based on previous 
knowledge. One of the advantages of the patent system is that it promotes further 
inventions on a country-by-country basis using knowledge publicly [3]. Many of the 
herbal products derived from traditional medicine is protected by patent laws.
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Phytoconstituents have many facets in intellectual property rights (IPR) in 
respect of copyrights, patents, and trademark for their medicinal preparations, and 
registered designs [4]. The most popular forms of IP protection for herbal medi-
cines are trade secrets and trademarks [5].

However, patenting of plant derived medicinal products and processes on the 
basis of knowledge gained through tradition have become a major dispute in the 
intellectual property rights domain [6]. Intellectual property rights in connection 
with indigenous knowledge have given rise to many complex legal challenges to 
the present world. Issues concerning the preservation of indigenous knowledge 
are not only legal in nature. Furthermore, the problems encountered in traditional 
knowledge systems due to intellectual property law can be experienced directly in 
communities throughout world [7].

Recently activists and some specific non-governmental organizations (NGOs) 
uses the term Biopiracy’ to refer traditional knowledge related illegal or improper 
use of biological materials [8]. Furthermore, the growing number of patents also 
represents more exploration about biopiracy. Neem tree cases from India have 
shown that patents play a central role in biopiracy activity. While there has been 
much international discussion on disputes pertinent to intellectual property and 
assets, traditional knowledge and heritage, these international consultants are 
skeptical about the overuse of biopiracy to describe specific instances of unfair or 
false intellectual property claims over biological resources and traditional knowl-
edge. Bioprospecting is a recent term constituted to describe the appropriate use of 
natural resources, respect the rights of indigenous peoples, and identify, commer-
cialize bio products [3, 8–10].

However, while we protect these leading compounds and obtain private rights 
under the existing patent law system, the rights and interests (such as disclosure of 
origins, profit sharing, etc.) of the traditional knowledge owners who provide the 
“source” of these patents must also be respected. Otherwise, it is against the basic 
principles and concepts of the intellectual property system such as the interest bal-
ance [11, 12]. The Trade Related Intellectual Property Rights (TRIPS) is a key inter-
national agreement promoting the harmonization of IPR regime [13]. Key agencies 
like the World Intellectual Property Organization (WIPO) has also been instrumen-
tal in establishing new frameworks for the protection of Indigenous interests under 
intellectual property. Moreover countries at national and regional level are primarily 
concerned about protecting traditional resources [14]. In this regard the present 
chapter provides an overview of the different types of intellectual property rights 
and execution of legal protection of traditional resources in India. The chapter also 
discussed the concepts like traditional knowledge, biopiracy and bioprospecting.

2. World intellectual property organization (WIPO)

World Intellectual Property Organization (WIPO) is specialized agency of 
United Nations which was established in 1967, dedicated to the promotion of 
innovation and creativity for the economic, social and cultural development of all 
countries through a balanced and effective international IP system. The organiza-
tion reinforces the protection of intellectual property rights, genetic resources, 
Folklore and Traditional Knowledge [2]. WIPO is a driving force for the interna-
tional harmonization of intellectual property standards. WIPO provides a global 
policy forum, bringing together governments, business groups and civil society to 
address growing IP issues. Worldwide Protection of intellectual property and assur-
ance of administrative cooperation among the intellectual property unions are the 
two main objectives of WIPO [15].
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WIPO’s annual study of intellectual property (IP) activities around the world 
is known as the World Intellectual Property Indicators. This reputable publication 
examines global IP activity reports. Based on 2018 filing, it covers patents, utility 
models, trademarks, industrial designs, microorganisms, plant variety protection 
and geographic indications [15]. Most international conventions pertaining to 
intellectual property rights are administered by the World Intellectual Property 
Organization. The Patent Law Treaty and the Patent Cooperation Treaty (building 
upon the Paris Convention for the Protection of Industrial Property) facilitate the 
harmonization of patent laws internationally. WIPO has played a key role in the pol-
itics and discussion surrounding IP, traditional knowledge, and biodiversity, while 
being disregarded by many authors and campaigners. WIPO has created a rhetori-
cally important, but slow-moving forum in the Intergovernmental Committee on 
Intellectual Property and Genetic Resources, Traditional Knowledge in the realm of 
genetic resources and traditional knowledge (IGC) [15–17].

3. The World Trade Organization (WTO) and TRIPS

The WTO, the primary rule-making body for international trade. In order to set 
universal standard of protection and enforcement of IPRs among the WTO (World 
Trade Organization) member states, an influential international treaty came into 
existence which was termed as Trade-Related Aspects of Intellectual Property Rights 
(TRIPS). The TRIPS Agreement negotiated during the Uruguay Round of the General 
Agreement on Tariffs and Trade (GATT) between 1989 and 1990 and is administered 
by the WTO. The trade in services covered by the General Agreement on Trade in 
Services (GATS). These three agreements have been described as the three pillars of 
the WTO [18, 19]. The TRIPS Agreement aims to set minimum standards in intellec-
tual property protection. TRIPS is considered to be the most important international 
agreement on IP, incorporating into it much substantive law from previous interna-
tional agreements, such as the Berne Convention and Paris Convention [20]. These 
agreements and treaties include the General Agreement on Tariffs and Trade (GATT), 
the World Intellectual Property Organization (WIPO), and the Trade-related Aspects 
of Intellectual Property Rights (TRIPs) treaty. The main contentions in TRIPs include: 
patentable subject matter (for example genetically engineered products, food, 
medical and agricultural products, biological processes etc.), duration of protection, 
limitations on rights, and legal enforcement of rights [21].

4. Intellectual property rights

Intellectual property rights are the legal rights granted to a person to protect the 
interests of innovators and creators over their creations. It’s a privilege granted to 
creators over their creative efforts for a set period of time [1].

There are two types of intellectual property rights:

i. Copyright and rights related to copyright

ii. Industrial property

4.1 Copyright and rights related to copyright

Copyrights are legally described term used to describe the rights of authors of 
literary and artistic works. Copyrights also include the rights over books and other 



Intellectual Property

28

writings, musical compositions, paintings, sculpture, computer programs and 
films, for a minimum period of 50 years after the death of the author. Copyright 
protection extends solely to expressions and does not embody concepts, procedures, 
and strategies of operation or mathematical ideas per se. Copyright may or may not 
be available for a variety of objects such as titles, slogans, or logos, reckoning on 
whether they contain sufficient authorship.

Under copyright, there are two categories of rights:

1. Economic rights, which allow the owner of the rights to profit financially from 
the utilization of their work by others; and

2. Moral rights, which protect the author’s non-economic interests [1].

4.2 Industrial property

The broad application of the term “industrial property” is set out in the Paris 
Convention. “Industrial property shall be understood in the broadest sense and 
shall apply not only to industry and commerce proper, but likewise to agricultural 
and extractive industries and to all manufactured or natural products, for example, 
wines, grain, tobacco leaf, fruit, cattle, minerals, mineral waters, beer, flowers, and 
flour.” Paris Convention – Article 1(3).

Industrial property include patents for inventions, industrial designs, trade-
marks, service marks, layout-designs of integrated circuits, commercial names 
and designations, geographical indications and protection against unfair  
competition [1].

4.3 Patents

Patents also referred to as patents for invention, are the most widespread means 
of protecting technical inventions. The term “patent”, or letter “patent”, also refers 
to the document issued by appropriate government authority. Patents are exclusive 
rights that are valid only in the country or territory where they were filed and 
granted, under the laws of that country or region.

Requirements of patentability include

• Patentable subject matter

• Industrial applicability (utility)

• Novelty

• Non-obviousness

• Disclosure of the invention.

Once a patent is granted by a state or by a regional office acting for several 
states, the owner of a patent has the right to prevent anyone else from commercially 
exploiting the invention for a limited period, generally 20 years [1, 22].

4.4 Industrial designs

Industrial designs are applied to a wide variety of industrial products and 
handicrafts. They refer to the ornamental or esthetic aspects of an article, including 
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compositions of lines or colors or any three-dimensional forms that give a special 
appearance to a product or handicraft. In registering their industrial designs, manu-
facturers protect one of the creative elements that determine market success. It 
grants the owner of the design the exclusive right to make, import, sell, hire or offer 
for sale articles to which the design is applied or in which the design is embodied. 
The term for an industrial design rights varies from country to country. The usual 
maximum term is from 10 to 25 years. The layout-designs of integrated circuits are 
creations of the human mind [1].

4.5 Trademarks

A trademark is a distinctive indication that distinguishes certain goods or  
services as those produced or offered by a specific person or organization. 
Trademarks can be registered for both goods and services. The procedures for reg-
istering trademarks are governed by national and regional IP authorities’ rules and 
laws. A single word, or a mix of words, letters, and numerals, will utterly represent 
a trademark [1, 22, 23].

4.6 Geographical indication (GI)

A geographical indication is a sign that appears on commodities that have a 
specific geographical origin and possess qualities or a reputation due to that place 
of origin. This “geographical indication” is more than just a description of the 
product’s origin. GI indicates the connection between quality, reputation or charac-
teristic of that good and its territory of origin. The primary role of a GI is to identify 
a link between a good’s quality, reputation, or characteristic and its origin territory. 

Figure 1. 
Types of IPR.
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Well-known examples embrace “Champagne”, “Scotch Whiskey”, “Tequila”, and 
“Roquefort” cheese [1, 15, 24].

4.7 Protection against unfair competition

Protection against unfair competition supplements the protection of inven-
tions, industrial designs, trademarks and geographical indications. It is particularly 
crucial for the protection of non-patentable knowledge, technology, or information 
that may be necessary to make the best use of a patented invention eg: The legal 
protection of trade secrets also part of protection of unfair competition, depending 
upon the legal system [1].

4.8 Plant variety protection

Plant variety protection, also known as a “plant breeder’s right,” is a type of intel-
lectual property right granted to the breeder of a new plant variety in connection 
with certain acts relating to the exploitation of the protected variety that require the 
breeder’s prior authorization. Prior inspection and granting by the proper authority, 
as in the case of patents, trademarks, and industrial designs, are required [25].

Figure 1 represents different types of intellectual property rights.

5. Traditional knowledge and intellectual property rights

Patent, copyrights, trademarks, trade secrets, geographical identification and 
traditional knowledge are part of IPRs [26]. The term “traditional knowledge” refers 
to knowledge, possessed by indigenous people, in one or more societies and in one 
or more forms, including, but not limited to, art, dance and music, medicines and 
folk remedies, folk culture, biodiversity, knowledge and protection of plant varieties, 
handicrafts, designs, literature (WIPO, 2011). ‘It is knowledge, know-how, skills and 
practices that are developed, sustained and passed on from generation to generation 
within a community, often forming part of its cultural or spiritual identity’ (WIPO, 
2000). Traditional knowledge (TK) is integral to the identity of most local commu-
nities. Indigenous people, especially in rural communities, use Traditional Medicinal 
Knowledge (TMK) to maintain their health system [27–30].

The term traditional know-ledge can be categorized into three classes: 
Traditional Medicinal Knowledge (TMK), Traditional Agricultural Knowledge 
(TAK) and Traditional Ecological Knowledge (TEK). Indigenous knowledge is a 
subset of traditional knowledge category, held and used by communities, peoples 
and nations. Indigenous people, especially in rural communities, uses Traditional 
Medicinal Knowledge (TMK) maintain their health systems [30, 31].

Traditional knowledge (TK) is integral to the identity of most local communi-
ties and its preservation as such is of paramount importance for the community’s 
social and physical environment. This knowledge is an outcome of their connection 
with local biodiversity that is, plants, fungi, animals, and other endemic biological 
materials. Traditional societies and communities are responsible for the discovery, 
development and preservation of a wide variety of medicinal plants, healthy herbal 
formulations, and agricultural and forest products that are traded internationally 
and generate substantial economic value. Thereby TK plays an important role in the 
global economy. Pharmaceutical industries have shown an interest in developing 
traditional medicines, from many plant species can provide important leads for the 
discovery of new drugs. An example is the development of the anticancer drugs 
vincristine and vinblastine from Catharanthus roseous (Apocynaceae) indigenous 
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to Madagascar. Innovations based on TK may benefit from patent, trademark, and 
geographical indication protection, or be protected as a trade secret or confidential 
information. Traditional knowledge, on the other hand, which has ancient roots 
and is frequently passed down orally, is not protected by traditional intellectual 
property (IP) regimes. Intellectual Property (IP) rights have been claimed over 
biological resources and/or traditional knowledge (TK) by modifications of known 
properties [28, 32, 33].

However a few issues pertaining to safeguarding of traditional knowledge and 
traditional cultural expressions should be addressed as well [30, 31]. It is disturbing 
to note that keen interest have been shown by researchers from universities and 
large industries in indigenous plant use today for taking out the patents to profit 
financially, has opened up the more than hundreds of million peoples living in 
traditional communities around the world life in jeopardy [30, 31, 34]. While we 
use the existing patent law system to protect these leading compounds and secure 
private rights, we must also respect the rights and interests of traditional knowledge 
owners who offer a “source” for these patents. Moreover, potential of patent derived 
products from traditional medicines provides an important incentive for pharma-
ceutical companies, since it creates possible benefits that increase over the period of 
time and, thus, ultimately, for sharing such information will lead to the betterment 
of the mankind [35, 36].

Knowledge on indigenous plants in selected areas where the people are using 
for ages are many times attempted for patent provoked significant condemnation 
because they are based upon already existing indigenous or traditional knowledge 
and therefore should not meet the standard of ‘new’ for the patent grant. Examples 
of this include patents issued related to the neem tree. The European Patent Office 
(EPO) revoked a controversial patent on the use of antifungal agents extracted from 
the neem tree, it sensitize the world against biopiracy [37, 38].

Exploiting traditional knowledge resources for commercial or industrial ben-
efits might prompt its embezzlement and can bias the interests of its legitimate 
custodians.

In the face of such risks, there is a need to develop ways and means to protect 
and nurture TK for long term development that befits the interests of Traditional 
knowledge-holders. The preservation, protection and promotion of the TK-based 
innovations and practices of local communities are particularly important for devel-
oping countries. Their rich endowment of TK and biodiversity plays an essential 
role in their health care, food security, culture, religion, identity, climate, trade and 
development [39].

According to the Summary for Policymakers of the 2019 IPBES Global 
Assessment on Biodiversity and Ecosystem Services:

‘Recognizing the knowledge, innovations, practices, institutions and values of 
indigenous peoples and local communities, and ensuring their inclusion and par-
ticipation in environmental governance, often enhances their quality of life and the 
conservation, restoration and sustainable use of nature, which is relevant to broader 
society. Governance, including customary institutions and management systems 
and co-management regimes that involve indigenous peoples and local communi-
ties, can be an effective way to safeguard nature and its contributions to people 
by incorporating locally attuned management systems and indigenous and local 
knowledge. The positive contributions of indigenous peoples and local communi-
ties to sustainability can be facilitated through national recognition of land tenure, 
access and resource rights in accordance with national legislation, the application 
of free, prior and informed consent, and improved collaboration, fair and equitable 
sharing of benefits arising from the use, and co-management arrangements with 
local communities [37, 40].
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5.1 Protection of traditional knowledge

Through the Intergovernmental Committee on Genetic Resources, Traditional 
Knowledge and Folklore (IGC-GRTF), the World Intellectual Property Organization 
(WIPO) is trying to prepare a draft of an international legal instrument for protec-
tion of TK that allow access to those outside the country/community of its traditional 
holders. According to WIPO, Traditional knowledge is a living body of knowledge that 
is developed, sustained and passed on from generation to generation within a commu-
nity, often forming part of its cultural or spiritual identity. WIPO’s work on traditional 
knowledge addresses three domain areas: traditional knowledge, traditional cultural 
expressions and genetic resources, which are related to each other. Two types of intel-
lectual property protection are being sought for traditional knowledge [2, 39].

5.1.1 Defensive protection

Which target to prevent people outside the community from acquiring intel-
lectual property rights over TK. Defensive strategies might also be used to protect 
sacred cultural manifestations, such as sacred symbols or words from being regis-
tered as trademarks.

For example India developed a searchable database Traditional Knowledge 
Digital Library (TKDL) which is an evidence that treatments already used in 
indigenous system of medicine and ensure that patents are not granted and thus 
prevent the biopiracy followed by a well-known case in which the US Patent and 
Trademark Office granted a patent after turmeric. Defensive protection is meant to 
prevent piracy and application for IP as new inventions. TKDL is a prime example 
of a measure for defensive protection [2, 38, 39].

5.1.2 Positive protection

It empowers the communities for granting of rights to promote their traditional 
knowledge, control its uses and benefit from its commercial exploitation. Some uses 
of traditional knowledge can be protected through the existing intellectual property 
system, and a number of countries have also developed specific legislation [39].

6. Biopiracy

‘Biopiracy’ is an emergent term used to name illegal or improper appropriation 
of traditional knowledge and biological materials the fight against biopiracy, the 
preservation of biodiversity and the need for sustainable practices hence constitute 
one of the major challenges for the twenty-first century [30, 32]. “Natural” space of 
India is described through its biodiversity; a biodiversity which can be appreciated but 
also exploited. Bioprospecting turns into biopiracy. Vandana Shiva interpreted that, 
biopiracy is a phenomenon of claiming property rights to biodiversity and its prod-
ucts through intellectual property rights regimes and patents based on indigenous 
and traditional knowledge [41].

6.1 Categories of biopiracy

6.1.1 Patent-based biopiracy

The patenting of (often spurious) inventions based on biological resources 
and/or traditional knowledge that are extracted without adequate authorization 
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and benefit sharing from other (usually developing) countries, indigenous or 
local communities [42].

6.1.2 Non-patent biopiracy

Other intellectual property control based on biological resources and/or tra-
ditional knowledge that have been extracted without adequate authorization and 
benefit-sharing from other (usually developing) countries, indigenous or local 
communities [42].

7. Bioprospecting

The emergence of the discourse of ‘Bioprospecting’ was discussed in (in the 
late 1980s or early 1990s) for the search of biological resources that can help to 
contribute for the conservation as well as the discovery of beneficial products [42]. 
Bioprospecting is defined as ‘the search for biodiversity, for valuable genetic and 
biochemical information found in wild animals, plants or microbial organisms’ 
for product development as a purely scientific and commercial endeavor [43]. 
Bioprospecting is the exploration of biodiversity for new biological resources of 
social and economic value. It is carried out by a wide variety of industries, the 
best known being the pharmaceutical industry, but also by a variety of branches 
of agriculture, manufacturing, engineering, construction and many others [44]. 
The bioprospecting concept is based on recognition of the importance of natural 
product discovery for the development of new crops and medicines, often based 
on traditional knowledge [42]. Pharmaceutical bioprospecting has been sharply 
criticized for what has become known as ‘biopiracy’ in which large international 
pharmaceutical corporations make use of local medicinal knowledge without 
acknowledging that it is indigenous intellectual property [44, 45].

Figure 2. 
Kani tribe with Trichopus zeylanicus collected from southern Western Ghats Kerala (source: The Hindu news 
paper dated October 18, 2012).
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However, bioprospecting has received more attention in recent years due to the 
increasing awareness that new drugs will be urgently needed in the near future, 
either to cure currently incurable diseases affecting an increasing global population 
or replacing increasingly ineffective drugs to treat health problems. Bioprospecting 
can impact any industry that depends (wholly or partly) on accessing, sourcing, 
processing, or production of genetic resources to develop commercially viable 
products for the world market [46].

An example of bioprospecting that has been cited as a success story of benefit 
sharing is the Kani model of access and benefit sharing (ABS). Trichopus zeylanicus 
known as ‘Arogyapacha’ used to treat fatigue and stress by the Kani tribe, inhabiting 
from Southern Western Ghat region of Kerala State in India (Figure 2). The lead 
provided by this tribal community has led to the development of a scientifically 
validated drug “Jeevani” by the Tropical Botanic Garden and Research Institute 
(TBGRI). While transferring the technology for production of the drug to the 
pharmaceutical firm, TBGRI agreed to share the license fee and royalty with the 
tribal community on a fifty-fifty basis. This is the first benefit sharing model in 
the world. However Kani case has criticized for whether the commercialization got 
informed consent from tribal community and sharing financial benefits equitably. 
This benefit-sharing model have been criticized for not yielding the desired the 
results [47–51].

8. National legislations and policies

India has a tremendous legacy of written and oral TK about elements, con-
servation and different applications of biodiversity for the benefit of humans, 
animals, and the planet. This asset of knowledge is important for preservation 
and human prosperity. Intellectual Property Rights is an unavoidable tool for 
the present globalized economy. Its more extensive use should be empowered. 
Notwithstanding, such utilize should not prompt the getting of Intellectual 
Property Rights (IPR) which cannot be advocated for something that has been 
made by individuals, nor can revelations made on that premise happen without 
recognizing the contribution of TK and sharing benefits to the makers of infor-
mation fairly and equally [52]. Fostering innovation is one among the sustain-
able development goals set by Indian government. “An India where Intellectual 
Property stimulates creativity and innovation for the benefit of all” is the vision 
of India’s National IPR Policy. Several initiatives have already proven to foster 
innovation like the Make in India, Start-up India, Digital India and Skill India 
[53]. The current laws were either enacted or revised after the TRIPS Agreement 
and are completely consistent with it. These laws along with various judicial deci-
sions provide a stable and effective legal framework assurance and advancement 
of IPRs [54].

Systems have been planned and executed to perceive and ensure India’s immense 
Traditional Knowledge (TK) resources. Suitable administrative and institutional 
components have been put in place, important plans are being carried out and 
funds have been set aside for this purpose. In India, institutional mechanisms and 
programs directly related to the use of medicinal plants are under the Ministry of 
Ayurveda, Yoga and Natural Therapy, Unani, Siddha and Homeopathy (AYUSH). 
The main legislation related to traditional knowledge is the Biological Diversity 
Act, 2002 and The Patents Act, 1970, build up equity in the distribution of benefits 
with the traditional knowledge holders and the profits derived from the use of such 
knowledge, and prevented improper filing of patent application for an invention 
based on traditional knowledge [52, 55].
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8.1 India’s biological diversity act, 2002

The Biological Diversity Act of 2002 (BDA) is part of an Indian law that emerged 
in response to compliance with the Convention on Biological Diversity (CBD), of 
which India is a ratified member. In fact, India has taken the lead among developing 
and developed nations both in introducing a substantive legislation in conformance 
with the objectives of the CBD. It governs the conservation of biological diversity, 
and sustainable utilization and equitable sharing of benefits from the use of biologi-
cal resources and knowledge [53, 54]. In terms of Section 6(1) of the Biological 
Diversity Act, 2002 a person is prohibited from applying for any intellectual 
property in or outside India for any invention based on any research or information 
on a biological resource obtained from India, without first obtaining prior consent 
from the (National Biodiversity Authority) NBA. The BD Act makes admittance 
to TK and filling of applications for IPRs for products or invention that utilize TK, 
subjected to the approval of competent authorities [56–58].

8.2 The Patents act, 1970

Indian law has adequate provisions for the protection of TK and Biological 
Resources. The Patents Act, 1970, which defines that “invention means a new product 
or process involving an inventive step and capable of industrial application”. Further, 
under Section 3(e) of the Patents Act “a substance obtained by a mere admixture 
resulting only in the aggregation of the properties of the components thereof or 
process for producing such substances” is not an invention and hence, not patentable. 
The Indian Patents Act also has a unique provision under Section 3(p), wherein “an 
invention which, in effect, is traditional knowledge or which is an aggregation or 
duplication of known properties of traditionally known component or components. 
The patents Act warrants that the subject-matter claimed in a patent application must 
be novel. The inventive step is another cardinal principle of patentability. Often it is 
said to be the final gate keeper of the patent system. The applications related to TK 
and/or biological material shall also be critically examined with respect to require-
ments of full and particular disclosure of the invention, its operation or use and the 
method by which it is to be performed along with the best method of performing 
the invention by way of working examples known to the applicant in the complete 
Specification as provided under Section 10(4) (a) and (b) of the Patents Act [57].

8.3 Protection of Plant Variety and Farmers’ Rights Act, 2001

The Protection of Plant Varieties and Farmers’ Rights Act, 2001 is a sui generis legisla-
tion in India providing protection for plant varieties and rights of farmers and is under 
the aegis of the Ministry of Agriculture. India having ratified the Agreement on Trade 
Related Aspects of the Intellectual Property Rights has to make provision for giving 
effect to agreement. To give effect to the aforesaid objectives the Protection of Plant 
Varieties and Farmers’ Rights Act, 2001 has been enacted in India. The Act, provides a 
system for protection of plant varieties, farmers’ and plant breeders’ rights including 
rights in respect of their contributions made at any time in conserving, improving and 
making available plant genetic resources for the development of new plant varieties. It 
also facilitate development of seeds and their commercialization by farmers [54, 59, 60].

8.4 The National Green Tribunal Act, 2010 (NGT Act, 2010)

The National Green Tribunal is a specialized body set up under the National 
Green Tribunal Act, 2010 for the expeditous disposal of civil cases that are 
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related to environmental protection, conservation of forest and other natural 
resources. The tribunal plays a significant role in the sustainable development of 
the environment [61].

8.5 Forest rights act, 2006

The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of 
Forest Rights) Act, 2006, was enacted to protect the rights of the forest dwelling 
tribal communities who had been residing in such forests for generations. The act 
also empowers the balance of rights with the responsibilities for sustainable use, 
conservation of biodiversity and maintenance of ecological balance so that forests 
are conserved while ensuring the livelihood and food security of the forest dwell-
ing Scheduled Tribes and other traditional forest dwellers. Section 3(1) of the act 
enumerates the types of rights that the act recognizes. These include “Right of 
access to biodiversity and community right to intellectual property and TK related 
to biodiversity and cultural diversity”.

The act covers rights of self-cultivation and habitation as Individual rights; and 
grazing, fishing and access to water bodies in forests as community rights, habitat 
rights for particularly vulnerable tribal groups, traditional seasonal resource access 
of nomadic and pastoral community, access to biodiversity, community right to 
intellectual property and traditional knowledge, recognition of traditional custom-
ary rights and right to protect, regenerate or conserve or manage any community 
forest resource for sustainable use [59, 62].

8.6 Geographical Indication of Goods (Registration and Protection) Act (1999)

The Geographical Indications of Goods (Registration and Protection) Act, 
1999 is an act provide for the registration and better protection of geographical 
indications relating to goods. India, in compliance with its obligation under TRIPS, 
has taken legislative measures by enacting the Geographical Indications of Goods 
(Registration and Protection) Act, 1999, which came into effect on 15th September, 
2003 and the Geographical Indications of Goods (Registration and Protection) 
Rules, 2002.

Emphasis would be laid on creating awareness regarding the rich heritage 
of India in terms of our Geographical Indications. As per the act “Geographical 
Indication”, in relation to goods, means an indication which identifies such goods as 
agricultural goods, natural goods or manufactured goods as originating, or manu-
factured in the territory of a country, or a region or locality in that territory, where a 
given quality, reputation or other characteristic of such goods is essentially attrib-
utable to its geographical origin and in case where such goods are manufactured 
goods one of the activities of either the production or of processing or preparation 
of the goods concerned takes place in such territory, region or locality, as the case 
may be. Geographical indications in India include Darjeeling tea, Kancheepuram 
Silk, Palakkadan Matta Rice, Mysore Sandalwood Oil, Alleppey Green Cardamom, 
Wayanad Jeerakasala Rice etc. [15, 63].

8.7 National IPR policy

Government of India adopted the National IPR Policy in 2016, to facilitate 
promotion, creation and commercialization of IP assets, through a Cell for 
IPR Promotion and Management (CIPAM) under the aegis of Department for 
Promotion of Industry and Internal Trade (DPIIT) (IPR P, 2016). The national pol-
icy encourages researchers in public funded academic and R&D institutions in IPR 
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creation by linking it with research funding and career progression. It aims to raise 
awareness of the value of copyright for creators, the importance of their economic 
and moral rights and to promote India’s rich heritage of traditional knowledge with 
the effective involvement and participation of those knowledge holders. The main 
focus of this policy is related to the slogan “Creative India; Innovative India”, which 
subsequently is aligned to different government initiatives and missions in recent 
times that include “Make in India”, “Atal Innovation Mission”, “Start Up India”, and 
“Stand-Up India” promoting creativity, innovation and entrepreneurship in the 
country [57, 64, 65].

The policy suggests some measures, such as expanding the ambit of the 
Traditional Knowledge Digital Library (TKDL), and expanded to include other 
fields besides Ayurveda, Yoga, Unani and Siddha. The policy also state that tradi-
tional knowledge holders will be provided necessary support and incentives for 
furthering the knowledge systems that they have nurtured through civilization. The 
policy also seeks Activities for promotion of traditional knowledge with effective 
participation of holders of such knowledge. By documentation of such oral tradi-
tional knowledge will preserve the integrity of the said knowledge and traditional 
ways of life of the communities [54].

8.8 Traditional Knowledge digital library (TKDL)

The TKDL in India is a collaborative project between the Council of Scientific 
and Industrial Research (CSIR) and the Ministry of Agriculture, Food and Public 
Health (AYUSH). It is a nationally developed effort to ensure that patent offices 
around the world do not grant patents for applications based on India’s ancient 
TK. The idea of establishing TKDL arouse as a result of India’s attempt to revoke 
a patent granted by the United States Patent and Trademark Office (USPTO) 
for the wound healing properties of turmeric (Curcuma longa), and a patent 
granted by the European Patent Office (EPO) on the antifungal properties of 
neem (Azadirachta indica). Concrete measures have been taken to develop a 
programme aimed at documenting the knowledge and information contained in 
the ancient texts of Ayurveda, Siddha and Unani, as well as creating a database 
on the medicinal plants involved and their medical use. TKDL has transcribed 
more than 2.90 lakh medical formulations of Ayurveda Unani and Siddha in five 
internationally recognized TKDL is a collective resource in the management of 
intellectual property rights [52, 65].

9. International forums

9.1 The Nagoya Protocol

The Nagoya Protocol on access to Genetic Resources and the Fair and Equitable 
Sharing of Benefits Arising from their Utilization was adopted in Nagoya, Japan 
on 29 October 2010. it is a new international treaty that builds on and supports 
the implementation of the Convention on Biological Diversity (CBD), in particu-
lar one of its three objectives, the fair and equitable sharing of benefits arising 
from the utilization of genetic resources. The Nagoya Protocol is a landmark 
agreement in the international governance of biodiversity and is relevant for 
a variety of commercial and non-commercial sectors involved in the use and 
exchange of genetic resources. It also covers genetic resources and traditional 
knowledge (TK) associated with genetic resources, as well as the benefits arising 
from their utilization [66].
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The Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable 
Sharing of Benefits Arising from their Utilization was adopted in Nagoya, Japan 
on 29 October 2010. It is a new international treaty that expands on and upholds 
the execution of the Convention on Biological Diversity (CBD), specifically one 
of its three goals, the fair and equitable sharing of benefits emerging from the 
use of genetic resources. The Nagoya Protocol is a milestone agreement in the 
international governance of biodiversity. It supports various commercial and non-
commercial sectors involved in the use and exchange of genetic resources. Indeed 
it covers genetic resources and traditional knowledge (TK) associated with genetic 
resources, as well as the benefits derived from their use [66].

9.2 Convention on biological diversity (CBD)

Convention on Biological Diversity (CBD) is an international treaty designed 
to promote sustainable development of biological diversity, conservation as well as 
the fair and equitable sharing of the benefits arising out of the utilization of genetic 
resources” CBD has been ratified by 196 nations including India. Its overall objec-
tive is to encourage actions, which will lead to a sustainable future. The Convention 
on Biological Diversity covers biodiversity at all levels: ecosystems, species and 
genetic resources [67].

10. Conclusion

Perhaps the most fundamental prerequisite for all social, economic and cul-
tural advancement is the encouragement of intellectual creation. All branches 
and forms of intellectual property are therefore important, whether copyright, 
trademarks, industrial designs, patents or unfair competition, for the protection of 
traditional cultural expressions. This chapter explored briefly about the intellectual 
property rights with special emphasis on protection of traditional knowledge. It 
also discussed the overview about the concepts like biopiracy and bioprospecting. 
India is one of the world’s most biologically and culturally diverse countries. The 
intellectual property law regime has seen rapid change in the last decade or so. 
India, a hub of TK and unique endowment has considerable unexplored potential 
for developing, promoting and utilizing traditional knowledge. Bioprospecting 
encompasses the search for the commercial potential of medicinal natural products. 
Consequently, it is important to deal with issues of biopiracy at the global scale. 
Hoping that the existing international mechanisms and national level legislations 
will be effective at reducing the prevalence of Biopiracy. It is the responsibilities of 
governments and various NGOs and corporates and the communities to nurture all 
forms of innovations under traditional knowledge for the benefit of mankind under 
the frameworks of intellectual property rights.
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Chapter 4

Harnessing Traditional Knowledge 
Holders’ Institutions in Realising 
Sustainable Development Goals  
in Kenya
Francis Kariuki

Abstract

The paper examines the role of traditional knowledge (TK) holders’  
institutions in the realisation of components of Sustainable Development Goals 
(SDGs)-9 and 16. Using two case studies, from the kaya elders (Mijikenda com-
munity) and Mbeere traditional potters, the study found that TK holders’ institu-
tions are essential, and can play pivotal roles in attaining aspects of the said SDGs. 
As key drivers of, and essential governance frameworks for innovation, they con-
tribute to the creation, diffusion and application of innovation (a component of 
SDG 9); while the innovation they generate continues to replenish and strengthen 
them. Additionally, their role in promoting peace and justice, and an inclusive and 
practical approach to gender means that they can be instrumental in strengthen-
ing formal institutions, especially the intellectual property (IP) institutions (a 
component of SDG 16). As data repositories and governance frameworks, they 
have an impact on the prevalence, type and nature of entrepreneurial activities 
that TK holders can engage in.

Keywords: traditional knowledge holders’ institutions, sustainable development 
goals, traditional knowledge, traditional knowledge holders’ innovation,  
entrepreneurship, data

1. Introduction

Traditional institutions encompass different types of Indigenous organisations 
that differ based on their functions such as local governance, community resource 
mobilisation, security, asset management, conflict resolution, management com-
mittees for infrastructure and sector services, among others [1]. They are complex 
and multifaceted and have been typologised into land-based, livestock-based, 
labour-sharing, mutual assistance (social), health, traditional beliefs (including 
rituals, spiritual leaders & sacred areas), traditional leaders, recreational, and 
conflict resolution institutions [2].

The study conceptualises traditional knowledge (TK) holders’ institutions 
[3] broadly, as socially embedded, flexible, legitimate, inclusive and holistic 
frameworks with regulatory, cognitive and normative dimensions, making them 
a valuable resource for achieving SDGs [4–6]. They encompass the laws, customs, 
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traditions, social networks and entities (including councils of elders and certain 
individuals holding specialised knowledge).

The study focuses on SDGs-9 and 16. SDG-9 deals with industries, innovation, 
and infrastructure [7], while SDG-16 focuses on peaceful and inclusive societies, 
access to justice and the building of strong institutions [8]. The study focuses on 
SDG-9 because TK holders’ institutions have a role in the promotion of innovation. 
Whereas most studies have focused on the interplay between IP institutions and 
innovation, there is less focus on the role of TK holders’ institutions in promoting 
innovation. Analysing TK holders’ institutions, will shed light on their role in driv-
ing innovation, and addressing institutional barriers (e.g. failure to meet the test of 
rigidly established industrial standards within IP rights) to the commercialisation 
of innovations by communities and realisation of their entrepreneurial potential 
[9]. Moreover, and while IP institutions have been criticised for being gender biased 
against women innovators and creators [10], local institutions ‘may feature more 
or less restrictive gender norms’ and hence create opportunities for the different 
groups to participate in, and benefit from innovation processes [11, 12]. The case 
studies in this work will illuminate on the gender dimension of TK holder’s innova-
tion, and the inclusive and practical approach to gender of TK holders’ institutions.

Promoting SDG-16 holds the promise for building institutions to promote justice 
and empower TK holders, most of whom are living in abject poverty yet their TK 
and associated resources continue to be misappropriated through the IP regime. 
It, therefore, becomes necessary to evaluate the role of TK holders’ institutions in 
strengthening formal institutions such as the IP institutions.

Relatedly, due to the data generated by TK holders’ institutions, and their role in 
driving innovation, they provide a conducive environment for entrepreneurship, 
and determine prevalence, type and nature of entrepreneurship. This is particularly 
true in Africa where most goods and services are sourced, produced and sold within 
families or other trusted social networks in a collaborative manner ([6], note 4 at 95).

Moreover, TK holders’ institutions are data repositories and data governance 
frameworks that can be deployed in designing a strong regime for TK holders’ data 
sovereignty. The data they hold underlies their innovative capacity; strengthens 
institutions; manages, monitors and mitigates risks; and thus hold the promise for 
the realisation of the developmental needs and aspirations of TK holders including 
the attainment of other SDGs such as SDG-15 [13] and 13 [14].

The paper has six sections. Section 1 is this introduction that sets out the general 
outline of the study. Section 2 discusses the methodology. In Section 3, the two case 
studies are discussed to set the research context. The broad conceptual parameters 
are set out in Section 4, where TK holders’ institutions are discussed. It then situates 
TK holders’ innovation within the wider framework of innovation. It then discusses 
TK holders’ institutions, and their contribution in strengthening formal institutions 
such as the IP institutions. Thereafter, the study conceptualises TK holders’ institu-
tions, and their role in driving entrepreneurship, and in data governance. Section 5 
sets out the findings of the study thematically including the challenges bedevilling 
the TK holders’ institutions while Section 6 is the conclusion.

2. Research methodology

The research was a desktop study supplemented by semi-structured interviews 
and focus group discussions (FGDs) in the two case studies [15]. The Mbeere com-
munity was selected because of its traditional pottery practices while the Mijikenda 
community was selected because of their effective form of traditional management 
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systems of the kaya forests (sacred groves). In the Mijikenda case study, I built upon 
previous research that I carried out as part of my doctoral project in 2018 on the 
role of traditional institutions in the protection of TK. Through that study, I was 
able to establish close personal, professional relations and mutual trust with the 
community, allowing easy access to information. Thus, it was easy to identify the 
respondents to participate in the interviews and FGDs.

The findings are based on 25 interviews conducted in the 2 case studies 
mainly with TK holders’ representatives, researchers, civil society organisa-
tions (CSOs) and government agencies. I contacted some of the interviewees 
via phone especially those from CSOs and government agencies that I had 
interviewed previously in the course of the doctoral project. The interviews 
were conducted between 14/10/2019 and 05/11/2019. Among the Mijikenda, I 
interviewed 15 people. 10 of the interviews were kaya elders, 2 members of CSOs 
working in the area (Community Action for Nature Conservation (CANCO), and 
Trust for Indigenous Culture and Health (TICAH)), and 3 government represen-
tatives (Kenya Forest Service (KFS), Coastal Forest Conservation Unit (CFCU) 
and Kenya Resource Center for Indigenous Knowledge (KENRIK) based at the 
National Museum of Kenya (NMK).

In the Mbeere case study, I interviewed 10 people. Majority of the interview-
ees were women involved in pottery [8] and 4 from CSOs (African Biodiversity 
Network (ABN) and the Institute for Culture and Health (ICE). The length of the 
semi-structured interviews ranged from 30 minutes to one hour and 15 minutes, 
on average lasting approximately 45 minutes, where questions focused on the role 
of TK holders’ institutions in the promotion of innovation and building of strong 
institutions. Both closed and open-ended questions were used to ensure compre-
hensive coverage of the issues, and to minimise the disadvantages arising from 
using only one form of questioning, while maximising the advantages of each. The 
interviews allowed respondents to express views in their own terms and in detail. 
Purposive selection was used to identify the key informants.

To complement the interviews and to verify some of the claims made during 
the interviews, 2 FGDs were organised with key informants identified during 
the interview process. One in Kaloleni in Kilifi on 4 November 2019 for the kaya 
elders, and another in Ishiara on 12 November 2019 for the Mbeere. Each of the 
FGDs lasted approximately 45 minutes. There were 15 people in the Mijikenda 
FGD comprising mostly kaya elders, community members, county forest guards, 
representatives from National Museum of Kenya (NMK), and the Coastal Forest 
Conservation Unit (CFCU). In the Mbeere case study, the FGD comprised of 10 
potters since there are currently no efforts by government or CSOs to support 
the potters. The purpose of the FGDs was to obtain information from informants 
on how TK holders’ institutions can be harnessed to realise innovation and 
strengthen institutions. Moreover, through the FGDs, the researcher gained 
insights into the data that TK holders’ institutions generate, their role in data 
governance and entrepreneurship.

The interviews, FGDs and literature review were structured so as to answer 
the following questions. What are the existing TK holders’ institutions with the 
potential to contribute to innovation and strong institutions in Kenya? How can 
TK holders’ institutions be harnessed in the realisation of innovation and strong 
institutions in Kenya? What role do women play in driving innovation, and in 
relation to TK holders’ institutions? What data do TK holders’ institutions gener-
ate and how does the said data strengthen those institutions and innovation, and 
thus boost the SDGs? And what role can TK holders’ institutions play in data gov-
ernance to engender transformational entrepreneurial potential for TK holders?
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The qualitative data gathered from the semi-structured interviews and FGDs 
was analysed using a thematic deductive analysis approach. This approach aided 
in the identification of themes and interpretation of information. The interviews 
were recorded and transcribed, while notes were taken from the FGDs. Transcripts 
were reviewed and systematically coded using a coding grid. The common codes 
in the grid were then interlinked to highlight similarities and differences within 
and between the codes. Selected codes were consolidated and given a descriptive 
label in order to reflect a specific theme bearing in mind the research questions. 
The themes were then reviewed and refined to eliminate coding redundancies, and 
to ensure the data is accurately portrayed. Thereafter, the themes were defined, 
named and those reflecting a similar idea merged into global themes, and inserted 
in a column within the coding grid. Interpretation was done by identifying and 
examining the underlying ideas, assumptions, conceptualisations and ideologies 
that shape or inform the data, bearing in mind the research questions. Lastly, the 
research project was written up in a way that illustrates the trustworthiness and 
validity of the results, relating analytically the experiences from the three case 
studies, and linking them to relevant literature. The broad themes that rose from 
the data are: existence and nature of TK holders’ institutions and the roles of TK 
holders’ institutions in: innovation, building strong institutions, entrepreneurship 
and data governance.

3. Research context

3.1 The Mijikenda, kaya elders and their TK practices

The first case study relates to the kaya forests, the sacred forests of the 
Mijikenda, a Bantu-speaking people consisting of nine sub-communities namely: 
the Chonyi, Digo, Duruma, Giriama, Jibana, Kambe, Kauma, Rabai and Ribe who are 
closely related linguistically and culturally [16]. The name Mijikenda is a Swahili 
derivative from the expression midzi chenda (nine homes) referring to the nine 
constituent sub-communities. According to historians, the Mijikenda migrated into 
the coastal area in the 16th century or earlier from a northern homeland known as 
Singwaya or Shungwaya [17]. When they migrated into Kenya, they settled in forti-
fied hilltop villages known as kaya (meaning a settlement, village or home) as they 
were at risk of attack from other communities [18]. Each Mijikenda sub-community 
has its own kaya, which is a political institution and a settlement with a closely-
knit society controlled by a council of elders, the kambi or ngambi ([16], note 14 at 
4). Each kaya has its own history, committee of elders, and set of environmental 
and socio-cultural circumstances; but there are common themes traceable among 
them [19]. Currently, there are about 60 kaya forests, covering an area of about 
4000 acres and representing ‘some of the few patches of undisturbed vegetation 
in an increasingly densely-populated landscape’ ([18], note 16 at 15). Today, the 
Mijikenda are found in Kilifi, Kwale and Mombasa counties. There are however no 
kayas in Mombasa County. Kwale County is home to the Digo and Duruma sub-
communities while Kilifi County has the other 7 Mijikenda sub-communities. The 
study focused on Kilifi County since it has some of the best-managed kayas and 
there is strong adherence to cultural traditions. Moreover, most of the Kilifi kayas 
are on the World Heritage listing whereas in Kwale it is only the Duruma kayas that 
are listed (Figures 1 and 2).

Over time, the kaya elders have developed a system for protecting their TK 
and forests. Under that system, the elders are viewed as custodians, with the 
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responsibility for regulating access, use and control of resources (including TK) in 
accordance with customary laws (including rites and taboos) and enforcing them. 
Through taboos, for instance, they regulate who can access the forests, when, how 
and for what reasons. For example, it is a taboo to enter; bring flames; fence; or cut 
trees in the kaya without the consent of the elders [20].

Moreover, TK is held at the individual, family/clan or community levels. 
Individuals may hold specialised knowledge on the use of specific plants and carving 
of vigango (memorial statues erected on tombs), which means it is their prerogative 
to share it [21]. TK relating to spiritual healing is viewed as family/clan property, 
and is selectively inherited either before or after the life of a practising healer, 
or  spiritually guided, where a selected heir falls sick until he takes up the practice 

Figure 1. 
An image of kaya Kauma in Kilifi County. It is listed as a world heritage site.

Figure 2. 
An image of kaya Kambe in Kilifi County. It is also listed as a world heritage site.
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([16], note 14 at 13-14). At the community level, certain rituals/ceremonies are 
conducted by initiated elders for community benefit including: prayers in times of 
drought or famine; cleansing of land; thanksgiving prayers and blessing of the har-
vest; prayers for healing community members; prayers for peace; and divination [22].

Apart from holding TK, and conserving the kaya forests, the elders play a key 
role in promoting unity, conflict resolution, rule-making, and enforcement of those 
rules [22]. The elders and forests are a symbol of unity and cultural identity for the 
Mijikenda people [23]. Moreover, elders are the first port of call wherever there are 
disputes (including land, family and political) in the community. Further, local 
politicians, must seek the blessings of the kaya elders, before venturing into politics, 
illustrating their acceptance and legitimacy (Figure 3) [22].

There are collaborations between kaya elders and governmental and non-
governmental agencies to protect their TK and resources [23]. For example, some 
kaya forests are World Heritage Sites [24] and are under the management of the 
NMK and the stewardship of United Nations Educational, Scientific and Cultural 
Organisation (UNESCO). Additionally, NMK in collaboration with UNESCO and 
the State Department of Culture runs a program aimed at recognising the intangible 
cultural heritage (ICH) in the kayas and the recognition of secondary kayas, in need 
of urgent protection from extinction [21]. Moreover, CFCU is working with kaya 
elders to sensitise the youth on the cultural and ecological value of forests (through 
essay competitions, visits to schools, and field trips); strengthen traditional institu-
tions; support elders in fencing some forests; and recruit guards to monitor the 
forests and report any infraction of regulations to the elders ([18], note 16 at 23). 
Similarly, the County Government of Kilifi, has established the County Forest 
Guards who work with elders to prevent encroachment into the forests. TICAH, 
a local NGO, has a program on TK and culture, where it is working with elders to 
document their TK, rituals and traditions. In particular, TICAH is working to docu-
ment and commercialise TK relating to medicine [25].

Figure 3. 
The researcher (holding a cap) attended a customary court session on 26th April 2018 at Mwembe Marunga 
where Rabai elders sit (under a mango tree) to hear and determine disputes touching on land, adultery, 
witchcraft, marital and family disputes every Monday and Wednesday among locals.
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3.2 The Mbeere and their traditional pottery practices

This study focused on pottery among the Mbeere people, in Ishiara area. Ishiara 
is famous for traditional pottery, and has a market for pots. Pottery is done by 
women (mothers and grandmothers) who pass on those skills to their daughters as 
they grow up. They practise pottery on a part-time basis and seasonally since most 
potting takes place during the dry season (August) after harvesting, when the pot-
ters have time to spare. Thus, pottery helps women supplement their income, and 
mitigate against food shortages in their families [26].

The pots are used for various purposes such as cooking vessels, as hearths, jiko 
(cooker) linings, storage equipment and flower vases. Food prepared using the 
pots is tastier than that prepared using aluminium vessels [26]. Moreover, the pores 
in the clay helps filter dirt from water hence making it relatively clean and safe 
for drinking. Additionally, since Mbeere is an arid and semi-arid area, and tem-
peratures can rise upto 40 degrees, the community uses the pots to cool drinking 
water. Further, the pots retain more heat than normal cooking pots thus conserving 
firewood [26].

Pottery making goes through the following processes: procurement of raw 
materials, preparation of the clay, forming the vessels, surface treatment, decora-
tion, drying and firing [27]. The raw materials used are red-brown clay (from a 
place called Cianthugi), water and fire. Potters prefer clay derived from weathered 
rocks as it has small particle sizes and plate-like characteristics, and other chemical 
properties that allow it to be worked into shape and baked, to create the vessels 
([27], at 36). Preparation of the clay entails removing any organic and inorganic 
impurities which may crack the pot while drying. It is then finely ground, mixed 
with water and treaded before kneading to improve plasticity and remove air 
bubbles. Thereafter, the process of forming/shaping the pots begins, which entails 
coming up with flattened coils out of the kneaded clay that are joined together to 
form a circular structure as shown in Figure 4. Surface treatment/finishing helps 
to remove impurities/marks left while forming/shaping the pot such as finger 
depressions [27].

Figure 4. 
A potter engaged in pot forming.
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Where decorations are necessary, they are incised using a piece of stick or a 
broken piece of calabash (Figures 5 and 6). The decorations consist of simple 
horizontal rows of dots/lines, grooved horizontal zigzag or wavy lines confined to 

Figure 6. 
Zigzag line decoration on a pot.

Figure 5. 
Grooves and dots decorations.
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or just below the neck of the pot [27]. Decorations are also applied using different 
colours especially for pots meant for use as flower vases, see Figures 7 and 8.

Thereafter, the vessel is dried under a shade, away from direct sunlight for 
about 5 days to remove water that is mechanically combined with clay particles 
[26]. Direct sunlight is avoided since rapid drying due to high temperatures can 
cause cracks. After the initial drying, the pot is dried directly under the sun. The 
duration for direct drying varies depending on the size and relative humidity. 
When dry, the pots are baked hard by firing them under high temperatures. To 
ensure even and/or controlled firing, firing is usually done late in the evening 
when the wind is not blowing. Thereafter, they allow the pots to cool before 

Figure 7. 
A flower vase decorated using black and white colour paint.
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Figure 8. 
Colour decorations on a pot meant for use either as a flower vase or a house decoration.

Figure 9. 
Pots for sale at Ishiara market.

pulling them out from the fire using tongs thus preventing cracking through rapid 
heat loss. Once ready, the women hawk the pots around the village or take them to 
Ishiara market (Figure 9) [27].

The vessels may also have different shapes. There are wide-mouthed pots 
(mostly for cooking); narrow-mouthed (for storing water and grains); and with 
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varying basal shapes-flat bases (used as flower vases) and rounded/cylindrical 
bases (for cooking) (Figures 10 and 11) [27].

Figure 10. 
Wide-mouthed pots.

Figure 11. 
Pots with a rounded or cylindrical bases.
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4. Conceptual context

4.1 TK holders’ institutions

TK holders’ institutions are complex, multifaceted governance frameworks that 
deal with diverse subject matters, depending on their functions, to wit: land, live-
stock, labour-sharing, mutual assistance (social), health, traditional beliefs (includ-
ing rituals, spiritual leaders & sacred areas), traditional leadership, recreational, and 
conflict resolution ([2], note 2 at 111). They include customary laws and practices; 
family secrets; oral agreements; sharing mechanisms; community sanctions; trust; 
and ostracism [28, 29]. They have remained resilient, and enjoy popular legitimacy 
because of their ‘proximity and intimate familiarity with their communities’ which 
makes them ‘more effective in adjudicating disputes, allocating land, and advocat-
ing for their constituents than many MPs, local councillors, and state institutions’ 
[30]. The legitimacy also stems from the fact that they function according to cultural 
norms which people are deeply familiar with, thus facilitating both access and 
(non-electoral) accountability [30–32], especially where formal state institutions 
have failed or had limited access. This is in consonance with studies suggesting that 
‘successful engagement with rural communities should start with recognising that 
they have institutions through which they can practise or organise collective action’ 
([2], note 2 at 2). A study conducted on the Mijikenda, confirms that ‘respect for the 
indigenous institutions remains strong’ in the community ([23], note 25 at 327-350).

As governance frameworks for TK and natural resources, and data repositories 
(holding knowledge, social networks, ethos, values, methods of utilising resources 
and conservation etc.) ([4], note 4 at 6). They are also custodial institutions that aim 
at ‘the continuous use and preservation of the place, its values, and its surrounding 
environment, including the preservation of its symbolic and cosmological signifi-
cance’ ([4], at 107).

TK holders’ institutions generate social capital-binding and bridging social cap-
ital-that is considered ‘an additional factor of production’ [33]. Social capital (social 
norms, relationships and networks) can be mobilised to address societal challenges, 
create positive synergies, and ensure efficient use of resources since ‘people who share 
a common background, language, culture, and customs’ are able to mobilise resources 
effectively ([1], note 1 at 4). Social networks allow the formation of linkages between 
local knowledge and formal sciences that can have positive impacts in society [34, 35].

Withal, local institutions have been conceptualised within a broader set of 
theories of institutions, where the aim is to ‘get institutions right’ and/or strengthen 
institutions ([5], note 4 at 290), [36, 37]. This approach is informed by various fac-
tors. First, there is a prevailing view that good governance, strong and accountable 
institutions are crucial for poverty reduction and development effectiveness [38]. 
Second, the massive failure of formal state institutions to project their authority, 
especially in rural contexts, has produced a development agenda fixated on building 
institutional capacity [39, 40].

Consequently, the inordinate focus on formal institutions, for instance, in the con-
text of TK protection, means that great efforts have been dedicated towards harnessing 
the IP regime to protect TK rather than on TK holders’ institutions. Moreover, over-
emphasis on formal institutions, has resulted in a negative attitude towards traditional 
institutions. They have been highly criticised, inter alia, for being prone to manipula-
tion by powerful forces in the community, gender bias, and abuse of power [41]. Such 
criticism, for instance that the institutions have a gender bias, is at times misplaced, 
since as this study shows, the roles of men and women are clearly recognised in those 
institutions. This limits the extent to which they can be deployed in encouraging 
innovation, building strong institutions and promoting entrepreneurship.
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Despite the focus on formal institutions, the use of some of those institutions, 
like the IP regime to protect TK holders’ innovations, faces certain technical and 
practical challenges. For instance, TK and TK based innovation may not meet the 
necessary criteria for IP protection. Besides, the sort of exclusive rights granted 
through formal IP protection cannot offer the necessary protection and appropria-
tion to TK holders’ innovations, which are mostly developed collectively. In the TK 
context, non-pecuniary incentives (intrinsic motivation) plays a considerable role 
in driving innovative behaviour unlike with IP where the ‘prospects of exclusivity 
and financial rewards’ are the main incentives ([28], note 43 at 242). Further, the 
use of the IP system by TK holders is constrained by low levels of awareness of IP, 
challenges in accessing IP protection measures, lack of technical expertise/person-
nel and financial resources, low investments in R&D, high cost of filing and chal-
lenging enforcement, and inadequate administrative infrastructure ([28], at 237).

Nonetheless, TK holders’ can, for instance, use the IP system (such as patent, 
trademark, geographical indications, or trade secret or confidential information) to: 
protect their innovation against unauthorised usage of protected IP by competitors; 
help commercialise IP-protected products and services; help licence inventions and 
create corresponding technology markets; increase brand-based enterprise recogni-
tion; signal to potential venture capital to obtain business finance; limit the right of 
employees to enter employment with competitors; ensure that information is kept 
confidential; ensure the transfer of rights related to inventions from employees to 
companies; and facilitate sharing of rights in the results of cooperative projects in 
a manner that satisfies all contracting parties ([28], at 236). Indeed, IP becomes 
more important as interaction between the informal and formal sectors for joint 
collaborative innovation increases ([28], at 240). Sometimes, too, innovation in the 
informal sector occurs with the help of formal sector scientific institutions, and 
vice versa [42] hence the need for the much-developed IP system in protecting the 
ensuing innovation.

4.2 TK holders’ institutions and innovation

An innovation is defined as ‘the implementation of a new or significantly 
improved product (good or service), or process, a new marketing method, or a new 
organisational method in business practices, workplace organisation or external 
relations’ [43]. In this context, innovative activities include ‘the acquisition of 
machinery, equipment, software and licences, engineering and development work, 
design, training, marketing and R&D where undertaken to develop and/or imple-
ment a product or process innovation’ [43]. The motivation for innovation includes 
the desire to increase market share, enter new markets, improve product range, 
increase the capacity to produce new goods, reduce costs and so on [44], ([42], note 
61 at 54). In the formal sector, markets are recognised as one of the main drivers 
of innovation. In the context of TK holders, formal markets may not exist [45], 
as communities might be interested in non-market transactions such as sharing a 
product rather than taking it to the market to increase market share.

Institutions play a key role in driving innovations, and are one of the five build-
ing blocks of innovation systems [46]. Institutions determine the speed, magnitude 
and quality of innovation processes ([12], note 18 at 6), manage uncertainty, 
provide information, manage conflicts, promote trust among groups, diffuse 
innovations, and mediate distributional effects of innovation processes related to 
social class, gender, age, ethnicity, or political power ([12], at 7). They also provide 
incentives for learning, knowledge and innovation production ([46], note 66 at 56).

TK holders’ institutions play a critical role in driving TK holders’ innovation and 
innovation processes. TK holders’ innovations are part of, and are a by-product of TK 
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since TK entails ‘knowledge, know-how, innovations, skills and practices’ [47, 48] of 
local communities. Indeed, the innovation process has been conceptualised as one 
where ‘knowledge’ is both ‘an input and output’ since innovations ‘reflect the introduc-
tion of a new combination of existing knowledge into the economy, and the innovation 
itself represents new knowledge’ [49].

Social capital among TK holders’ spurs and enhances innovation ([34], note 
52 at 1), ([35], note 52 at 16-18) by facilitating access to resource (contacts, 
 markets, credit and diverse domains of knowledge), and plays a critical role not 
only in the generation and diffusion of innovation ([33], note 50). Bridging social 
capital allows TK holders to increase their innovative capacity, meet social goals 
and expand institutional networks at local level and beyond, as they interact with 
actors such as financial institutions, development agencies, political elites in the 
community, and technical experts (including researchers and extension staff) in 
order to advance their innovation processes ([33], at 1), ([34], note 52 at 1), [50]. 
Hence, their institutions are useful in bridging the gap between the formal and 
informal institutions. Conversely, innovation processes contribute to building 
social capital, both bonding capital (intra-group) and bridging capital (inter-
group) within local communities.

Indeed, what makes social capital a vital ingredient to the innovative process is 
the fact that it ‘reduces certain costs like information sharing, transaction costs and 
enforcement costs and this leaves many resources available for use for innovation-
related expenditure’ ([34], at 36). In rural areas, the diffusion of innovation can 
greatly benefit from the involvement of women since they play a central role in build-
ing social networks that are the main media through which new products or services, 
commercial or otherwise, are proposed, deliberated and accepted or rejected [51]. 
However, in the context of small firms, strong social capital could be a liability as well 
as an asset. Sometimes, dense networks might inhibit ‘innovative practices and new 
ideas’ while other times absence of ties is said to promote the generation of new ideas 
and knowledge. Weak ties may also play an important role in bridging the gap between 
the formal and informal institutions ([33], note 50). However, with TK holders’ 
institutions, the existence of dense networks might not inhibit innovation since there 
are customary laws that act as normative frameworks, governing the rights and obliga-
tions of community members at the individual, clan, family and community levels.

Studies suggest that innovation is occurring in the informal economy ([28], note 
43), ([34], note 52 at 2), ([50], note 74) ‘in a new set of under-studied contexts’, 
([42], note 61), [52], ([53], note 79) some of which are relevant to TK holders. 
One of these contexts is innovation in community-based settings, such as homes, 
villages, craft workshops and among informal and semi-formal networks [53]. 
Innovation activities in these contexts are ‘extremely diverse, as are the sources of 
knowledge, learning and innovation that shape and diffuse them’ ([42], note 61 
at 63). Those innovations are described variously as grassroots, informal, rural, 
pro-poor, frugal or jugaad, local, social, endogenous innovation ([12], note 9 at 
9), ([52], note 79), [51, 54]. A discussion of all these innovations is clearly beyond 
the scope of this study. However, some of these forms of innovation are relevant 
to TK holders’ innovation, as they tend to go beyond enterprise innovation and 
typical firm incentives to innovate (such as increased revenue and market share) 
([44], note 64 at 345). Moreover, such innovations incorporate knowledge domains 
beyond science, engineering and technology, by paying more attention to innova-
tion metrics that capture spontaneous, process-based, and needs-driven innova-
tions on the demand-side of the economy ([29], note 43 at 4), as discussed below.

Social innovation refers to innovations and processes of innovation that are 
social in nature (such as networking, collaboration, group formation, organisa-
tional governance and management practices), that improve a society’s ability 
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to create opportunities for investment, growth and development [55, 56]. Social 
innovation recognises that innovations can emerge through self-organisation, self-
empowerment and development ([54], note 82 at 5), making it particularly relevant 
to TK holders who have unique institutions for self-governance, and who hold their 
TK collectively, and at times for certain social purposes, such as environmental con-
servation. Pro-poor innovation is relevant to TK holders due to their poor social and 
economic conditions. Inclusive innovation, inter alia, seeks to, ensure the inclusion 
of all the necessary stakeholders (including the excluded population) in the design, 
development, and in defining the problems and solutions that an innovation seeks 
to address ([44], note 64 at 345), [57]. Therefore, inclusive innovation is apposite to 
TK holders, and women as it eschews the exclusionary nature of conventional inno-
vation where big firms ‘produce innovations that are associated with inequality’, 
and that have little connection to low-income populations ([11], note 9 at 1), [58].

Indigenous innovation is rooted in the diverse and distinct cultures of Indigenous 
peoples’ and tied to their long inhabitation in a particular place [59]. Indigenous 
innovation entails ‘…cultural autonomy, remembrance and retrieval, self-determi-
nation, and community-based values linked with the maintenance, preservation, 
restoration and revitalisation of indigenous knowledge systems that merge episteme 
with place and cultural practice.’ Each of these aspects are ‘continually articulated, 
debated, redefined, and expanded both within and outside of indigenous communi-
ties’ ([59], at 4). Indigenous innovation develops in response to threats engendered 
by ecological and cultural challenges ([59], at 5), especially at the ‘level of systems 
maintenance, where the systems being maintained are interlocking ecological 
systems and sub-systems’ ([35], note 52 at 22).

However, TK holders’ innovation marks a conceptual departure from the vari-
ous domains of innovation, highlighted above, in a number of ways. It departs from 
inclusive innovation, in the sense that, the latter does not specify the ‘marginalised’ 
groups that it is concerned with. Indeed, the target group within inclusive innovation, 
tends to vary in different contexts ([58], note 88 at 4). TK holders’ innovation focuses 
on TK holders. Local innovation differs from TK holders’ innovation in that, with the 
former, the innovation may not have the necessary linkage to TK, culture, tradition 
or heritage of the innovators. Moreover, there is also no necessary link between the 
innovator and the relevant resources (plants and animals) in a cosmological sense. 
Further, local innovation connotes only context-specific and internal innovation, 
and is thus conceptually narrower than TK innovation ([52], note 79 at 1, 3). Hence, 
TK innovation can be described as local, but local innovation may not necessarily 
be TK innovation. There are relatively more overlaps between TK and Indigenous 
innovation than with the other types of innovation. While TK innovation is generally 
informed by TK, Indigenous innovation is underpinned by Indigenous knowledge 
(IK). TK is the ‘totality of all knowledge and practices’ used in the management of 
socio-economic and ecological facets of life while IK is the local knowledge unique to 
a particular culture and society that identifies itself as Indigenous ([9], note 7 at 3), 
[60, 61]. Nonetheless, TK and IK may also overlap depending on the political context 
and experiences of the claimants to the knowledge. For instance, the Indigenous 
people of North America, may describe IK the same way as TK, but their recognition 
in international law as Indigenous People, has a jurisprudential connotation that ties 
them to the use of IK, even though they may not support any suggestion that IK is not 
TK. Thus, TK holders’ innovation is broader, and may encompass indigenous innova-
tion. However, there is a convergence between Indigenous and TK innovation in that 
both are ‘place-based’ and ‘cosmologically linked to land’ in the sense that there is a 
special relationship between the innovators and a place ([35], note 52 at 2).

However, and for a long time, research and metrics on innovation has focused 
on innovation within large firms, to the extent that innovation (especially product 
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innovation) is more often equated with R&D ([35], note 52 at 3), ([42], note 
61 at 53-55), ([52], note 79), [62] expenditures than on informal means such as 
‘learning-by-doing,’ ‘learning-by-using,’ ‘learning on the job,’ self-training and 
apprenticeships ([29], note 43 at 3-4), ([35], note 52 at 18), [63]. Moreover, conven-
tional innovation metrics value the standardisation of innovation through either IP 
standards or levels of educational enrolment or attainment, hence inappropriate in 
investigating the nature, type and extent of TK holders’ innovation ([42], note 61 
at 55), ([29], note 43 at 21); which could be uncodified and transmitted transgen-
erationally ([35], note 52 at 18). Further, R&D is equated more or less with product 
innovation-intensive technological breakthroughs or, in IP circles, patentable 
inventions ([42], note 61 at 54), making it insufficient in the context of TK holders’ 
innovations that are place-based, cumulative (limited newness), collectively devel-
oped and result from interactions with nature, and not R&D ([63], note 98 at 1599).

Thus, there is lack of comprehensive research outlining a coherent theoretical 
and practical account of TK innovation. Indeed, Rizk et al rightfully opine that TK 
is not included within the broader definition, and understanding of knowledge and 
innovation ([5], note 4 at 290), ([12], note 9 at 3-4), ([29], note 43 at 8), ([36], note 
53), ([37], note 53). Consequently, there is a lack of research linking TK holders’ 
institutions and innovation in Africa, more so in the context of the SDGs.

4.3 TK holders’ institutions and building of strong institutions

As mentioned earlier, the popularity, legitimacy and resilience of TK holders’ 
institutions means that they still play crucial roles in society. TK holders rely on 
these institutions in natural resources governance, conflict resolution, in mainte-
nance of law and order, and even politics, as is illustrated in the case studies. This 
means that they can perform important roles in building and strengthening formal 
institutions, especially where the latter are weak or non-existent.

Social capital helps TK holders build important linkages, within and beyond 
the community, including with public and private institutions, which help in 
strengthening institutions ([33], note 50 at 37), ([34], note 52 at 10). The ability 
of TK holders’ institutions to generate innovation, provides knowledge and capac-
ity for implementing policy initiatives, and ‘fill in the void created by the limited 
penetration of national institutions’ especially ‘in the presence of weak state 
capacity’ [64]. For instance, with the institutional crisis bedevilling IP institutions 
in spurring and promoting TK holders’ innovation among communities ([45], note 
65 at 6), collaborations between TK holders’ and IP institutions can enrich the 
latter, and address the inadequacy, deficiency and unsuitability of the IP regime in 
protecting TK. Such collaborations, can break the barrier to scaling up TK holders’ 
innovative activity, for instance, if communities can have some ‘exclusive rights’ 
over their innovations, they might develop their businesses beyond a certain stage, 
and possibly be incentivised to invest in machines or human capital ([28], note 
43 at 255). This is so because, the dynamics of innovation benefits from a system 
in which all actors (including TK holders and their institutions) in the innovation 
paradigm work together in a collaborative manner. Such collaborations enhance 
good governance, inclusivity in innovation and the building of strong institutions 
from below, as communities participate in the development dialogue.

Moreover, TK holders’ institutions are able to address the gender gap and 
institutional barriers to innovation within the IP regime. For instance, in a study 
of Zulu women bead-workers, Desmond Oriakhogba demonstrates that through 
social entrepreneurship and inclusive innovation, rural women crafters are ‘getting 
around the challenges within the IP regimes by developing a community which 
fosters inclusion, collaboration, knowledge-sharing and continuous learning among 
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themselves’ [65]. This way, the women are ‘constantly improving and harnessing 
their indigenous knowledge and empowering themselves to be able to address their 
personal and shared social challenges of poverty, inadequate health care, housing, 
access to education for their children, among others’ ([65], at 145-172).

4.4 TK holders’ institutions and transformative entrepreneurship

UNCTAD identifies the institutional framework, as one of the priority areas in 
devising an entrepreneurship policy in developing countries [66]. The institutional 
framework has a strong impact on the type of entrepreneurship that arises, and its 
broader societal impact, including its contribution to structural transformation [67].

TK holders’ institutions contain data that has a decisive impact on the preva-
lence, type and nature of entrepreneurial activities [68] that TK holders can engage 
in. The data also assists in determining if, how, and under what conditions commu-
nity members can access available resources such as knowledge to generate output, 
skills, innovation, labour, finance etc. [68, 69].

Social capital enables TK holders access vital contacts, resources (markets, 
credit, and diverse domains of knowledge) and information by linking them to other 
social and economic agents, within the community and beyond, whose capabilities 
could boost entrepreneurship ([2], note 2 at 20), ([34], note 52 at 10), ([45], note 
65 at 3), ([33], note 50 at 37). Conversely, the new actors (entrepreneurs) provide 
the necessary resources needed in the innovation process such as tools, production 
equipment, access to seed capital and grant funds for innovation development [33]. 
Thus, while spurring innovation, TK holders’ institutions also enhance and promote 
their entrepreneurial spirit ([51], note 76 at 9), ([67], note 111 at 11), [70].

Successful entrepreneurship is also seen as ‘a cooperative endeavour, mediated 
by social networks’ rather than ‘a purely individualistic and competitive’ effort [70]. 
Consequently, the environment within which entrepreneurship takes place impacts 
its nature and success. Rutert and Traynor show in their research that TK holders are 
social entrepreneurs ([54], note 82 at 5), ([67], note 111 at 9) who generate process 
innovations, for example, in ‘networking, collaboration, group formation, and organ-
isational governance and management practices’ ([54], note 82 at 4). These activities 
are entrepreneurial, irrespective of their economic outputs, as they not only produce 
‘tangible, alienable (economic) values’ but also develop ‘inalienable (social) values 
and (inter)actions’ ([54], at 5). Likewise, Oriakhogba’s study shows how rural Zulu 
women bead workers, are addressing personal and shared social challenges of poverty, 
inadequate health care, housing, access to education for their children, among others, 
through social entrepreneurship and inclusive innovation ([65], note 108 at 145-172). 
Thus, TK holders engage in entrepreneurship to meet local needs due to gaps left by a 
State, which is no longer supplying the much-needed products and services [71, 72].

TK holders’ institutions, also hold great promise in driving transformational 
entrepreneurship among TK holders, since transformational entrepreneurship fore-
sees the possibility of transformational contribution by non-firms, that is, organisa-
tions such as cooperatives, non-governmental organisations and public institutions 
[73]. Be that as it may, existing literature has not critically examined the role of TK 
holders’ and their institutions in promoting entrepreneurship yet they hold vital 
data that can be tapped to spur entrepreneurship for community benefit.

4.5 TK holders’ institutions, data and data governance

TK holders’ institutions are data repositories explaining why they are able to 
generate innovations, and contribute towards the strengthening of other institu-
tions. Through the institutions, vital data is collected, shared, analysed and applied 
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to provide expertise, monitor, plan, and manage disasters such as drought, famine, 
disease or bad omen to the community ([18], note 16 at 11). For instance, the Afar 
pastoralists in Ethiopia are able to predict weather and climate through the observa-
tion of stars, winds, livestock, insects, birds, trees and other wildlife [74].

While data is defined as ‘factual information that has been collected together for 
reference or analysis, or numerical information represented in a form suitable for 
computer processing’ ([6], note 4 at 18) in the context of Indigenous peoples, the 
term refers to ‘information or knowledge, in any format or medium, which is about 
and may affect Indigenous peoples both collectively and individually’ [75]. Data is 
a critical tool for advancing and attaining the cardinal objectives and development 
aspirations of Indigenous Peoples [76] including realising the right to self-determi-
nation. However, data is intimately linked to the sovereignty and self-determination 
of all nations ([76], at 4) hence the term data sovereignty, which refers to the right 
of States in relation to other States or entities to govern the collection, ownership, 
access and use of data within its jurisdiction [76, 77]. Consequently, the concept 
of data sovereignty allows States to control and own data belonging to TK holders 
(some of whom are Indigenous peoples).

Due to contestation over the sovereignty of Indigenous peoples and some of 
their rights in specific national contexts, they have had a troubled relationship since 
colonial times regarding how data concerning them is generated, accessed, shared, 
applied and owned by the State ([47], note 128 at 4). This is in spite of the fact that 
their ability to realise their rights to self-determination and leverage their develop-
ment aspirations is anchored, to a large degree, on the issue of data sovereignty 
([47], at 10).

While the conventional conceptions of the term data are broad, this study 
conceptualises the term data narrowly, by focusing on the TK that is generated, 
maintained, controlled, protected and developed by a community, and that is 
essential to their survival and livelihoods. Such TK (data), is developed within, and 
through TK institutions.

The data produced by TK holders provides ‘information, guidance, help and 
support and gain most from developing social capital’ ([31], note 126). In the 
context of Indigenous peoples, ‘authentic data drives policy formulation, deci-
sion making and mapping of development aspirations, problem solving and 
other calculations critical to Indigenous resurgence in a range of fields’ ([47], 
note 128 at 5). Moreover, data produces ways of doing which are unique to a spe-
cific place ([52], note 79 at 4); and is responsible for ‘the effective and sustain-
able expansion of the capabilities and opportunities of the poor’ [12, 78]. This is 
because it is accessible and applicable, and communities are able to effectively 
build on it to create innovative processes ([34], note 52 at 10). In a collaborative 
context, TK can ‘empower other types of knowledge and innovation,’ ([29], note 
43 at 31) explaining why development activities that work with and within TK 
and traditional institutions have several advantages over projects that operate 
outside them ([34], note 52 at 10). Indeed, development agencies including the 
World Bank recognise the importance of integrating TK into development and 
poverty eradication ventures ([78], note 136 at 3) yet there is little research about 
the role of TK in innovation policies and ISs ([57], note 87 at 90).

The social networks created by TK holders around their innovations do enhance 
their capacities to create, use and disseminate TK ([34], note 52 at 1). As noted 
earlier, such networks interface with external networks, thus giving insights into how 
TK holders’ innovation can be influenced by, or interact with, scientific (secondary) 
innovation specifically, and formal systems at large. While this interaction can result 
in the revitalisation of TK, it might occasion the conversion of TK into commodities 
that are controlled by new elites, due to power imbalances ([34], note 52 at 1). This 
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is so because some of the efforts at revitalisation of TK, such as documentation, may 
among other things, alienate the relevant TK from the “protocols and epistemologies 
in which they were previously embedded” ([34], note 52 at 1). In addition, engage-
ment with external actors may invoke concerns regarding what kind of TK should 
be disclosed in local innovation networks, and what should not. Moreover, engage-
ment with external entities, primarily science-based innovation firms, tends to fill 
the void left by insufficient government investment in TK, only in instances where 
they become entitled to the appropriation of TK through the IP system [79]. This 
justifies an exploration of TK holders’ institutions, and the roles they can perhaps 
play, in defining what constitutes TK holders’ data, and appropriate ways of securing 
that data.

5. Findings and analysis

5.1 TK holders’ institutions: nature and existence

In the case studies, there is evidence of existence of TK holders’ institutions, in 
the form of customary laws, customs, traditions, family secrets, oral agreements, 
sharing mechanisms, community sanctions, trust, councils of elders, social capital 
and individuals holding specialised TK.

TK holders’ institutions are grassroots decision-making units through which 
diverse social problems are identified and solutions provided at the local level. For 
instance, among the Mijikenda, the kaya elders seem to perform most of the func-
tions listed by Mowo et al. In the Mbeere case study, the main institution in charge 
of traditional pottery are elderly women [80], who do not have many other roles in 
the community like the kaya elders.

As mentioned earlier, TK holders’ institutions are governance frameworks that 
provide answers to contemporary problems faced by TK holders, as evidenced by the 
work of kaya elders in conservation. As data repositories, they play a central role in the 
creation, diffusion and application of innovation; while the innovation they generate 
continues to replenish and strengthen them. This also explains why those institutions 
can boost and contribute to peace, justice and the building of strong institutions.

Unlike conventional IP institutions, TK holders’ institutions take a more inclu-
sive and pragmatic approach to gender, as demonstrated by the prominent role 
played by elderly Mbeere women in conducting traditional pottery and transmitting 
those skills to young women. Studies have shown that the IP system does promote 
gender bias against women innovators and creators ([10], note 8 at 551-584) dem-
onstrating its inappropriateness in promoting and protecting innovative activities 
by women. Therefore, TK holders’ institutions are able to accommodate the partici-
pation of women, and even men depending on a given context as aspects of their 
gender inclusivity in innovation. Further, they thus produce varied innovations that 
may deal with a wide range of social problems, such as environmental degradation, 
and poverty that may affect different segments of society.

5.2 Roles of TK holders’ institutions in promoting innovation

TK holders’ institutions have a role in advancing innovation. Those institutions 
(social capital/networks) provide what De Beer et al describe as a ‘local innovation 
system’ ([42], note 61 at 60). They are the space that supports learning, knowledge 
production and utilisation; innovation promotion and exchange; and flow of 
knowledge and innovation ([34], note 52 at 1). In the Mbeere case study, senior 
women transmit intergenerationally pottery skills and practices to young women, 
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either through apprenticeships or experiential learning [80]. Similarly, among the 
kaya elders, TK can be passed through divine intervention, for instance, where 
prophets get information on different calamities, diseases and outbreaks, and pass 
the same to elders [22]. The respective innovations have thus survived courtesy 
of the institutional dynamics that allow the flow and transmission of innovation 
intergenerationally.

TK holders’ institutions allow communities to enhance their innovative capacity, 
and expand their institutional networks, at the local level and beyond. This increases 
their innovation output, as they access information and learn new techniques of pro-
duction. The General Coordinator of ABN explained that in their work they ‘encourage 
the sharing of seeds within and outside communities to encourage diversity’ [81]. The 
kaya elders have had a collaboration with UNESCO, where the latter supported the 
formation of the Mijikenda Council of Elders for all the nine sub-communities, and 
gave funding to hire forest guards [22]. Moreover, UNESCO has donated funds that 
were used to give awards to kayas that are doing well in conservation thus incentivis-
ing elders and enhance competitiveness in conservation [22]. Thus, strengthening 
TK holders’ institutions, would correspondingly enable communities to collaborate 
effectively with relevant actors, and help advance their innovation activities.

TK holders’ innovations are mainly geared towards meeting some social goals 
(drawing parallels with social innovation), and not necessarily profit making. One 
respondent indicated that ‘the driving force for TK holders is not economic but 
revitalization of knowledge and practices’ [81]. Among the Mbeere people, pot-
tery was not done for sale, although nowadays this has changed [80]. Additionally, 
the goals and expression of TK holders’ innovations, at times, have less to do with 
products, and everything to do with services to society. The innovations tend to take 
the form of ‘services to the land’ with huge public benefits in terms of biodiversity, 
and environmental and climate values, which are not easily convertible into income 
streams ([35], note 52 at 24). The kaya elders have through long interaction with 
their environment, developed innovative practices and systems for regulating access 
to the forests, medicinal plants, sacred kaya areas, rare species, traditional knowl-
edge and agricultural activities [21]. Moreover, the pottery activities of the Mbeere 
women contributes to firewood conservation, as the traditional pots retain more heat 
than normal cooking pots [82]. According to the General Coordinator of African 
Biodiversity Network (ABN),

“The greatest contribution of communities to SDGs mostly is in climate change, 
environment and water. The revival of seeds, biodiversity and ecosystems con-
tributes to SDGs because we work in a holistic manner. This work contributes to 
adaptation and improved nutritional levels amongst the communities.” [81].

Through bridging social capital, TK holders’ institutions act as special vehicles 
that promote the commercialisation and efficient diffusion of innovation in society 
([51], note 76 at 9). For instance, the kaya elders have collaborated with TICAH, a 
CSO, in efforts towards documenting and commercialising their traditional medicine. 
The kaya elders provided knowledge on plants with various healing properties, while 
TICAH offered training on various ways of preparing drugs for purposes of com-
mercialisation and wider reach of the drugs. The elders indicated that the collaboration 
was successful, and it helped improve the relationship between the youth and elders 
[22]. They have also collaborated with NMK in preserving their TK, traditions and 
cultures, and with the county government of Kilifi in having forest guards to protect 
the forests [82].

Whereas through collaborations, TK can empower other types of knowledge 
and innovation ([29], note 43 at 31), as mentioned earlier, collaborations aimed at 
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commercialisation, may occasion the loss of TK and innovation, especially if they 
are not carried out through TK holders’ institutions. For instance, efforts by the 
government and some non-governmental organisations to introduce the throwing 
wheel (a modern technique of making pots instead of hand pottery) among the 
pottery communities to make the process more efficient and less labour intensive, 
was rejected by potters so as to preserve the sanctity of cultural and communal 
processes of knowledge production [83]. Moreover, they may have rejected mecha-
nised production as it is likely to weaken traditional institutions due to less reliance 
on TK and related practices. Further, they could have been motivated by market 
demands, since hand-made and home-made crafts and cuisines respectively, tend to 
attract higher value than mechanised and mass produced/commercial counterparts 
of the same crafts. To preserve the sanctity of cultural and traditional processes 
of production, from adulteration and destruction, there is need to strengthen TK 
holders’ institutions.

Further, TK holders’ institutions can also facilitate the adaptation of new 
innovation and technologies to local needs and conditions by, inter alia, improving 
access to, and management of natural resources, sharing experiences, facilitat-
ing access to inputs and outputs, offering training, improving the availability of 
information, strengthening bargaining power with intermediaries and participat-
ing in public research and extension ([45], note 65 at 4), ([51], note 76 at 10). 
For instance, whereas the pottery practices and skills of the Mbeere have been 
transmitted intergenerationally [80], there are new designs and/or shapes that the 
community is developing. A good example is vessels designed for planting flowers, 
which have perforated bases, to serve as flower vases. Such shapes and designs have 
not been archaeologically discovered ([27], note 35 at 62) meaning they are new 
additions to the design repertoire.

The fact that TK holders’ institutions take a pragmatic approach to gender 
suggests that they engender inclusivity in innovation processes by enabling 
women, men and other social groups in a community to participate and benefit 
from innovations ([11], note 9 at 5). The Mbeere case study shows that TK hold-
ers’ innovation is gendered. Traditional pottery is a preserve of women since time 
immemorial, and men only offer ancillary support, such as transportation of large 
clay bags to the potting sites, or of finished pots to the market [11]. This contrasts 
with the Mijikenda, where the kaya elders are mostly men. Thus, TK holders’ 
innovation and processes have a pragmatic approach to gender, and offer women 
opportunities to innovate, participate in, and benefit from innovation processes 
([12], note 9 at 7). Strengthening TK holders’ institutions will allow both men and 
women to participate in and benefit from innovation, and diversify the innovation 
and innovation processes, creating more opportunities for the community to better 
their livelihoods.

5.3  Roles of TK holders’ institutions in the building and strengthening  
of other institutions

The popularity, resilience and legitimacy of TK holders’ institutions suggests 
that there is need to interrogate how they can be harnessed to promote the building 
of strong institutions in view of failure by most African governments to provide 
critical goods and services to communities.

As custodial institutions, TK holders’ institutions are being used in the case 
studies to regulate access to and use of natural resources (including associated TK). 
Among the Mijikenda, the governance of the kaya forests is through customary rules 
that are enforced by elders using traditional sanctions to censor misuse of resources 
[84]. The kaya elders ‘control access to resources such as medicinal plants, sacred kaya 
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areas, and rare species; traditional knowledge and agricultural activities’ and ‘are 
the ones who allocate those resources to clans and individuals’ [21]. Indeed, the very 
existence of the kaya forests is attributed to the work of elders in conservation, and 
not gazettement as a forest reserve, national monument or listing as a world heritage 
site [84]. The demarcation, surveying, and mapping of territories; gazettement as 
national monuments and listing of the kaya forests, as World Heritage Sites is done 
with the assistance of elders and other community members [84]. The role of the kaya 
elders in environmental conservation is thus useful in realising other SDGs such as 
energy (SDG-7), food (SDG-2), water (SDG-6) and climate action (SDG-13), and 
ultimately in strengthening formal institutions dealing with these SDGs.

Moreover, social capital contributes to the strengthening of both the TK holders’ 
and formal institutions involved in the collaboration. As communities begin to work 
together, bonding social capital is strengthened within the group, particularly in terms 
of trust between members, the development of group norms, roles, and processes, 
and the development of a sense of ‘can-do spirit’ within the group which contributes 
to a growing sense of collective efficacy [17]. This explains why TK holders’ institu-
tions promote cultural unity and identity. For instance, the kaya elders and forests, are 
seen as a significant unifying factor for the Mijikenda people. The kaya forests are the 
‘cultural and traditional home’ of the Mijikenda that ‘serves to remind them and future 
generations of how they migrated from Shungwaya to that place’ [85].

Bridging social capital within TK holders’ institutions enhances collaborations 
between those institutions and other institutions. Government agencies and civil 
society actors are relying on these institutions in their work of protecting and preserv-
ing TK. Among the Mijikenda, there are on and off collaborations between elders and 
NMK in preserving traditions and cultures [86]. For instance, kaya elders participated 
in the preparation of the 2014–2018 Mijikenda Kaya Forest Management Plan prepared 
by NMK. In conservation, herbalists from kaya Kauma have collaborated with the 
Gede Kenya Forest Research Institute (KEFRI) regional headquarters to get technical 
advice on research programs that can improve the mangrove forest medicinal value. 
Moreover, they contributed in the preparation of the National Mangrove Management 
Plan being developed by the Kenya Marine and Fisheries Research Institute (KEMFRI). 
One respondent lamented how the engagement with formal state institutions has been 
disrespectful and contemptuous of TK institutions, thus hampering their effective 
incorporation in governance [86]. In Mbeere, while the potters are usually invited to 
schools to teach students how to make pots, the respondents indicated that there are no 
CSOs that supports their pottery practices [80].

As mentioned earlier, collaborations between TK holders’ institutions and the 
IP frameworks can enrich the IP regime and address the inadequacy, deficiency and 
unsuitability of the IP regime in protecting TK. Effectively, they can mediate inter-
actions between the IP system and TK holders, and thus tame the misappropriation 
and loss of TK and genetic resources. For instance, TK holders’ institutions can 
be used in granting prior informed consent (PIC) and in developing bio-cultural 
protocols to govern access to TK [87]. Additionally, having PIC and disclosure of 
origin as a criterion for patentability, would benefit TK holders since their institu-
tions could be involved in the decision-making processes and institutions under 
the IP regime and vice versa. This collaboration can bridge the TK protection gap as 
TK holders can withhold their PIC so as to safeguard their rights, while the grant of 
IP rights over TK could also be withheld by relevant authorities, if there is non-
disclosure of origin or proof of PIC is missing. This way the TK holders’ institutions 
will contribute to the strengthening of IP institutions.

Moreover, the participation of women in TK holders’ innovation (as is the case 
with the Mbeere potters) can help address institutional barriers to innovation 
created by the IP regimes. This way, TK holders’ institutions can strengthen the IP 
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policies, laws and institutions by making them gender sensitive by including women 
in decision-making processes, as key agents of innovation.

Similarly, TK holders’ institutions are used in determining political leadership 
and maintenance of law and order. The kaya elders were described ‘as a social-polit-
ical epicentre of the Mijikenda people that is resorted to even by local politicians for 
blessings before venturing into politics’ [21]. It is commonplace for those vying for 
political positions to seek the endorsement of the kaya elders. Clearly, they can play a 
role in strengthening political institutions, and in holding elected leaders to account.

As customary governance systems, TK holders’ institutions are being used in 
conflict resolution among the Mijikenda. The kaya elders are the first port of call 
wherever there are disputes (including land, family and political) in the commu-
nity [87]. They therefore contribute to enhanced access to justice, and strengthen 
institutions of justice.

5.4 Roles of TK holders’ institutions in driving transformative entrepreneurship

Due to their role in driving innovation, TK holders’ institutions provide a 
conducive environment for entrepreneurship, as they enhance the entrepreneurial 
capabilities and mind-set in the community.

As mentioned earlier, TK holders are ‘not-for-profit entrepreneurs’ as they mainly 
pursue social and collective goals. For instance, the conservation work of the kaya 
elders. However, that is not to say that they cannot derive economic benefits out of 
their entrepreneurial work. Some communities have traded, and are ready to convert 
some of their TK products and entrepreneurial activities into income generating 
ventures to improve their livelihoods. Among the kaya elders there are income 
generating activities such as establishment of tree nurseries, poultry farming and so 
on, aimed at reducing community dependency on natural resources for livelihood 
[86]. In kaya Kauma, there are plans to start levying students, researchers and tourists 
who may want to pay a visit to the permitted parts of the kaya. Additionally, there is a 
plan to register traditional songs and dances of the Kauma and provide entertainment 
services during government events and other communal gatherings [87].

In Mbeere, whereas pottery plays cultural functions in the community, it is 
a source of livelihood to the potter. Thus, nowadays pottery is a complementary 
source of income to the women who sell their pots on market days especially in 
Ishiara town. Wangari explains that the shift towards commercialisation of pottery, 
is occasioned by the demand for pottery in neighbouring regions such as Nyeri, 
Mururi, Kerugoya, Murang’a and Meru where pottery making does not take place 
([27], note 35 at 78). The Mbeere potters explained that they are not paid per se 
for training school children traditional pottery, but only get refund for transport 
expenses, costs for transporting soil and a small token for the days spent training 
[80]. This allows the women to generate some income, and gives them an incentive 
to continually look for new training opportunities, and create new networks and 
social relations, thus engender entrepreneurship. Likewise, among the Mijikenda, 
plans to introduce income-generating activities by a CSO, Careway-Trust such 
as putting up tree nurseries, inventory of a craft industry, window curtains or 
manufacturing workshop are meant to reduce community dependence on the kaya 
forests for livelihoods/subsistence needs [88]. Therefore, strengthening TK holders’ 
institutions, will not only advance innovation, but will help safeguard their survival 
and livelihoods, which are met through their innovative activities.

The intangible capacities within TK holders’ institutions continue to enhance 
and promote TK holders’ entrepreneurial spirit. For instance, the Mbeere women 
indicated that the people they sell their pots to are their ambassadors, as they 
market their pots and activities to other people and organisations [80].



Intellectual Property

68

There are other entrepreneurship initiatives around the conservation work of the 
Mijikenda people. For example, a community-based organisation, Care Way-Trust 
has come up with different thematic areas to promote entrepreneurship. One scheme 
called ‘tubadilike scheme’ seeks to introduce bee keeping around kaya forests, edu-
cating the wider community on terrestrial tree nurseries in their homes and starting 
grafting of citrus trees as income generating activities [89]. The ‘mtoto asome’ seeks 
to create awareness among the youth on the importance of environmental conserva-
tion by teaching them techniques on tree planting for income generation.

5.5 Roles of TK holders’ institutions in data governance

TK holders’ institutions are data repositories and data governance structures hold-
ing data on community affairs such as knowledge, beliefs, values, ‘regularised prac-
tices’, customary rules, norms and practices. In the case studies, most data is gathered, 
stored and transmitted intergenerationally through TK holders’ institutions. Among 
the Mijikenda, traditional ceremonies, rituals, prayers, and legends play a critical role 
in storage and sharing of information and knowledge [22]. A respondent stated that, 
‘cultural rituals for example the rites of passage in most communities provide a system 
of transmitting and guarding TK’ since ‘as one goes through the rites of passage, there 
is knowledge that is passed on to initiates’ [81]. Some reports document how legends 
are used to pass on rules against cutting trees, fishing, hunting or cultivating in the 
sacred sites, among the Meru people of Kenya [90]. Moreover, there are legends about 
the ability of sacred sites to self-protect themselves ‘from destruction by reacting and 
attacking any person who interfered with them by venturing into or doing anything 
forbidden at the sites’ [90]. Similarly, the kaya elders explained that at times they ‘rely 
on prophets who get information through divine intervention on how to deal with 
different calamities, diseases and outbreaks. That information is then given to elders’ 
[22]. Data governance among the Mijikenda has a divine aspect in the sense that “once 
an elder die (chairman), elders keep his record/memory in a kigango, which represents 
the dead kaya elder and continues to ‘speak’ on his behalf.” [90]. The elders explained 
that most of these vigango were stolen and taken to museums abroad, although there 
are efforts to repatriate them.

As data governance structures, they are the forum through which community deci-
sions and norms are made [91] including regulating who can access, use, add data and 
have control of communal resources [92]. Among the Mijikenda, ‘the kambi controls 
access to resources such as medicinal plants, sacred kaya areas, and rare species; 
traditional knowledge and agricultural activities’ and ‘are the ones who allocate those 
resources to clans and individuals’ [21]. Access, use and sharing of data within the com-
munity is mediated by core principles like trust, honour, and integrity ([92], note 233 
at 12). While common knowledge may easily be accessible, secret and sacred TK might 
not be accessible. This has significant implications since it means that secret and sacred 
TK might not be a proper subject of innovation collaborations and entrepreneurship 
because for local innovation to thrive, it is essential that the infrastructure and networks 
relating to it is disclosed to actors outside the circle of local innovators themselves.

The role of traditional institutions in TK governance includes: the identification 
of TK; ascertainment of beneficiaries; definition of custodianship; the nature of 
community custodianship over TK; the rights and responsibilities associated with 
custody, access rights, protection of customary use, means of dissemination and 
preservation of knowledge; and the customary mode of defining modalities of PIC, 
benefit sharing mechanisms, dispute settlement, and sanctions for infringement of 
customary law ([69, 93], note 113), [93].

In addition, the TK held by communities is ‘a key element of the social capital of 
the poor and constitutes their main asset in their efforts to gain control of their own 
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lives’ ([78], note 136 at 1). Moreover, TK is ‘the basis for decisions pertaining to food 
security, human and animal health, education, natural resources management, and 
other vital activities’ ([78], note 136 at 1). Among the Mbeere, for example, pot mak-
ing is done during the dry season (August–October) because they can easily get dry 
grass and wood to harden the pots [80]. Further, reliance on TK holders’ institutions 
in conflict resolution reveals that they hold vital information that aids in mediation of 
disputes with high degrees of societal and ecological complexity, as demonstrated by 
the work of kaya elders [21].

Evidently, the above discussion shows that TK holders’ institutions are pivotal in 
designing a strong regime for TK holders’ data sovereignty ([47], note 128 at 12-14). 
Those institutions are better placed than formal state institutions in defining what 
constitutes data, outlining appropriate ways of securing the data, and governing 
control, use or reuse of their data by third parties, even where such data is gathered 
in the context of research studies. Indeed, one cannot conduct research among 
communities, such as the Mijikenda, without an ethical clearance and permission. 
Thereafter, the kaya elders determine the data and areas (within a kaya) that a 
researcher can access. Further, reliance on TK holders’ institutions in developing 
community bio-cultural protocols and granting PIC [94], strongly suggests that it is 
indeed possible to develop a collaborative framework where those institutions can 
be legally mandated with TK holders’ data governance.

5.6 Challenges bedevilling TK holders’ institutions

In spite of the existence of TK holders’ institutions in both case studies, their 
vitality and influence are waning due to a multiplicity of factors. These include, 
leadership wrangles among elders, each claiming to be the legitimate elders; cul-
tural erosion; loss of Indigenous territories due to developmental projects; and the 
influence of modern education and religions, which have contributed to the loss of 
traditional beliefs and values. For instance, among the Mbeere, young women and 
girls see pottery as ‘foolishness and shameful’ and have no interest in the art and 
practice. One respondent, who has practiced pottery for over 50 years, indicated 
that ‘my daughter is almost 40 years but does not want to learn the practice’ [80]. 
In the Mijikenda community, a negative perception towards elders has occasioned 
numerous attacks and killings of elders. One elder observed that, ‘We will die 
with our knowledge, we are seen as witches. We are being killed because of white 
hair. We are not seen as good people’ [95]. However, the elders indicated that they 
continue to conduct prayers, cultural rituals and other traditions to continually 
replenish and revitalise their TK and cultural expressions so that they are not lost 
[96]. Similarly, urbanisation has contributed to the low demand for pottery because 
many people in towns have resorted to the use of gas and electric cookers as com-
pared to the pots that are commonly used on jikos and hearthstones ([27], note 35 at 
86). However, and inasmuch as traditional pots are commonly used in cooking with 
firewood (in which case they are more energy efficient than ordinary aluminium 
pots), they can also be used with gas and electric cookers (which are more energy 
friendly than firewood) thus promoting conservation.

Most TK holders are living in poverty, and are experiencing capacity, financial, 
educational, skills, information, and infrastructure constraints to innovate on 
a large scale. Likewise, these constraints are also hindering entrepreneurship 
among TK holders and beyond due to lack of essential skills for business organ-
isation such as ‘writing, reading, bookkeeping, project management, and even 
(potentially) fluency in the English language’ ([54], cit note 82 at 7). The Mbeere 
potters face difficulties when transporting pots to distant markets due to their 
bulkiness and fragility, and lack expertise for mass production of pots to meet 
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rising demands for pots, and get more income to meet survival and livelihood 
needs [82]. However, earlier studies show that the potters had shunned mecha-
nised forms of production ([83], cit note 165). To scale up and commercialise (if 
permissible by the holders) some of their innovations, TK holders can utilise their 
institutions to enter into collaborations with other players to develop (accord-
ing to their terms) and diffuse them. Nonetheless, there is need for caution in 
embracing modern systems of production, as they may erode the innovative 
capacity of TK holders and their institutions. Moreover, and as observed earlier, 
there are people who still prefer hand-made crafts as opposed to machine-made 
ones, for cultural, aesthetic, and functional reasons, which are factors that create 
demand for hand-made products. Hence those collaborations must acknowl-
edge the value and potential for TK to empower other forms of knowledge and 
innovation.

The respondents lamented lack of support from government and CSOs. The 
author observed the lack of programs from CSOs or government to support and 
promote the pottery practices of the Mbeere. Unless there are concerted efforts 
to support the Mbeere women, the traditional pottery practices are likely to 
become extinct. As opined earlier, through their institutions, TK holders can 
increase their innovation output, learn new techniques of production, but also 
document their pottery knowledge and techniques, so that they can remain 
sustainable.

Similarly, the kaya elders observed that there is tension between them and chiefs 
and sub-chiefs, and in most cases the latter do not recognise or engage them in 
community affairs [22]. Finally, the kaya elders decried the fact that although they 
‘bless’ or endorse secular or political actors, those leaders end up undermining them 
once they get power [83].

6. Conclusions

The study sought to examine the role of TK holders’ institutions in the realisa-
tion of SDG-9 (the study focused on innovation) and SDG-16 (study focused on the 
building of strong institutions) using the Mijikenda and Mbeere communities in 
Kenya. The study finds the existence of TK holders’ institutions in the case studies. 
They have been resilient and are legitimate explaining their continued use in natural 
resources governance, conflict resolution and even in politics. Importantly, the 
findings show that the institutions have a role in driving innovation, building strong 
institutions, engendering entrepreneurship and as data governance structures.

Regarding innovation, the study has shown that TK holders’ institutions are 
instrumental in enhancing the innovation capacity of TK holders by creating the 
space that supports learning, creation and utilisation of innovation; promotion of 
innovation; and the flow and exchange of innovation. The institutions also increase 
the innovation output of TK holders, by enabling the latter access information and 
learn new techniques of production. Additionally, the institutions allow TK hold-
ers to expand institutional networks, at the local level and beyond, thus accessing 
resources to advance their innovation. Through those networks, TK holders’ 
institutions promote the commercialisation and efficient diffusion of innovation 
in society; and facilitate the adaptation of new innovation and technologies to local 
needs and conditions. Further, and due to their pragmatic approach to gender, they 
engender inclusivity in innovation processes by enabling women, men and other 
social groups in a community to participate and benefit from innovations. Lastly, 
TK holders’ institutions are better placed in protecting TK holders’ innovation 
in view of the challenges they encounter in using the IP systems. However, and 
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whereas TK holders, are likely to benefit from collaborations with formal institu-
tions like the IP framework in promoting their innovations and transformational 
entrepreneurship, those collaborations ought to be built through strong institutions 
that are dynamic, flexible, locally legitimate and responsive to social, political and 
environmental changes. Reliance on stronger TK holders’ institutions can help 
stop the disenfranchising outcomes while interacting with external networks, and 
uphold communities’ self-determining rights.

In the building of strong institutions as desired by SDG-16, the study has shown 
that TK holders’ institutions continue to enjoy popular legitimacy, and play an essen-
tial role in conflict resolution, natural resources governance, in determining political 
leadership and maintenance of law and order, especially in the Mijikenda case study. 
As such, they can be used collaboratively with formal institutions like the justice 
system, natural resources governance institutions, and the IP system, to build strong 
and inclusive governance frameworks. From the case studies, it is evident that unlike 
the IP regime, TK holders’ institutions have an inclusive and pragmatic approach 
to gender (thus promoting attainment of SDG-16 by being inclusive), offering 
both men and women opportunities to participate in, and benefit from innovation 
processes (essentially meeting SDG-9 by encouraging inclusivity in innovation). The 
study shows that the role of TK holders’ institutions in the attainment of SDG-9 and 
16 contributes positively in the realisation of other SDGs also. Some of the innova-
tive activities that TK holders are engaged in, such as conservation of the environ-
ment, and making of pots that are energy efficient, can contribute to advancing 
other SDGs such as energy (SDG-7), climate action (SDG-13), food (SDG-2), life on 
land (SDG-15) and water (SDG-6).

Due to their role in driving innovation, TK holders’ institutions provide a 
conducive environment for entrepreneurship, as they enhance the entrepreneurial 
capabilities and mind-set in the community. They also determine the prevalence, 
type and nature of entrepreneurial activities that TK holders engage in. through 
bridging social capital, TK holders are able to link up with other social and eco-
nomic agents, and thus access vital resources, infrastructure, skills and knowledge 
within the community and beyond, which boost entrepreneurship.

Lastly, the study has shown that TK holders’ institutions are pivotal in designing 
a strong regime for TK holders’ data sovereignty, as they are data repositories and 
data governance frameworks. The data they hold underlies their capacity to inno-
vate; strengthens institutions; manage, monitor and mitigate risks; and has impact 
on prevalence, type and nature of entrepreneurial activities that they can engage 
in. As data governance frameworks, they hold the promise in the realisation of the 
developmental needs and aspirations of TK holders.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
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Chapter 5

A Methodology for Evaluation
and Distribution of Patent
Applications to INPI-BR Patent
Examiners: A Case Study in the
Electricity Field
Cesar Vianna Moreira Júnior, Daniel Marques Golodne
and Ricardo Carvalho Rodrigues

Abstract

This paper presents the development of a new methodology for evaluation and
distribution of patent applications to the examiners at the Brazilian Patent Office
considering a specific technological field, represented by classification of the appli-
cation according to the International Patent Classification (IPC), and the variables
corresponding to the volume of data of the application and its complexity for the
examination process. After identifying the most relevant variables, such as the
Specific Areas of Expertise (ZAE) of the examiners, a mathematical model was
developed, including: (a) application of the principal component analysis (PCA)
method; (b) calculation of a General Complexity Ratio (IGC); (c) classification into
five classes (very light, light, moderate, heavy and very heavy) according to IGC
average ranges and standard deviations; (d) implementation of a logic of distribu-
tion, compensating very heavy applications with very light ones, and light applica-
tions with heavy ones; and (e) calculation of a Distribution Balancing Ratio (IBD),
considering the differences between the samples’medians. The model was validated
using a sample of patent applications including, in addition to the identified vari-
ables, the time for substantive examination by the examiner. Then, a correlation
analysis of the variables with time and a comparison of the classifications according
to the time and the IGC generated by the model were carried out. The results
obtained showed a high correlation of the IGC with time, above 80%, as well as
correct IGC classes in more than 80% of applications. The model proposed herein
suggests that the three main relevant variables are: total number of pages, total
number of claims, and total number of claim pages.

Keywords: Patents, Applications, Evaluation, Distribution, Volume data, IPC,
Examiner

1. Introduction

The granting of industrial property (IP) assets should be based on two central
and interrelated principles: quality and efficiency. An efficient system to ensure
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protection of IP rights is basically bound to the time taken to execute the granting
procedures, but also to the clarity and organization of the analysis performed during
the technical examination. On its turn, quality is usually bound to the standardiza-
tion and improvement of administrative proceedings, providing reliability and legal
certainty in decisions.

As to the granting procedures and time for granting industrial property rights,
the Brazilian National Institute of Industrial Property – INPI-BR has been using its
efforts to significantly reduce and adjust the granting time taken by the Institute to
the average of major international offices. Among its actions, we note the imple-
mentation of the so-called “backlog combat plan” announced still in 2019, which is
already in effect and expected to be in place until 2021 [1]. It is also worth
highlighting the results and efforts regarding the time taken by the Institute to
register trademarks, leading to the inclusion of INPI-BR among the signatories of
the Madrid Protocol [2].

Over the last decades, INPI-BR has been incorporating to its Strategic Plan
several initiatives related to the quality of its applications/registrations. The Strate-
gic Plan 2018-2021 [3] provided for partnerships, cooperation agreements with
international offices, improvement of prioritized examination programs, imple-
mentation and review of patent examination guidelines, among other activities. As
to the technical cooperation initiatives, we note a recent strategic partnership
between INPI-BR and the European Patent Office – EPO that includes training,
discussion of best practices, sharing of tools, and exchange of patent databases [4].

It is important to highlight that there are studies [5–7] showing that changes in
the workload of examiners can affect the quality of the examination process and its
results, suggesting that a factor with high potential of causing instability in the
applications/registrations and discrepancies in the decisions of a patent office is the
unbalanced workload of patent examiners, i.e., an uneven distribution of patent
applications among them. Additionally, it is also relevant to highlight that a specific
study [8] using automatically data related to INPI-BR applications showed that the
volume of patent applications can be used as a measure of examiner’s workload, and
suggests that claim’s pages is probably a key workload indicator. Such facts become
even more relevant since INPI-BR currently does not apply a well defined applica-
tion distribution method, and the decision/responsibility for distribution is on
behalf of the team leaders, who are somewhat free to apply their own criteria.

Thus, due to the importance of the subject for INPI-BR itself, specifically for the
Patent Directorate of the Brazilian National Institute of Industrial Property –

DIRPA, and to the scarcity of studies on methods for analyzing and distributing
patent applications to the examiners, aiming at balancing the workload in an
optimized manner, the development of a method in this regard would be a great
contribution to the efficiency and quality of patent examination, being an impor-
tant element to fulfill the mission of international Intellectual Property offices in
general.

2. Patent document and the variables of interest to evaluate the
distribution

2.1 Basic structure of patent applications

The Brazilian Industrial Property Law (LPI) [9], in its chapter III – article 19,
defines that a patent application shall include: application; description; claims;
figures, if any; abstract; and proof of payment of the application fee. Therefore,
disregarding the abstract, which is usually limited to a single page, a patent
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application is basically composed of three major parts: description, patent claims,
and figures (whenever necessary). We note that these three main parts have spe-
cific shape and content characteristics that should be evaluated in more details.

2.1.1 Description

Regarding the description, article 24 of the LPI provides that: “The description
shall describe the object clearly and sufficiently, as to enable reproduction by an
expert, and indicate, when applicable, the best mode of execution.”.

Thus, the description includes the details of the applicant/inventor’s invention,
clearly explaining its practical implementation to third parties and a person skilled
in the art. Consequently, it is one of the most relevant parts of the patent application
and is expected to have more pages. Therefore, the number of pages of description
of a patent application is a variable relevant to its evaluation.

2.1.2 Claims

Regarding claims, article 25 of the LPI provides that: “The claims shall be based
on the description, describe the particularities of the application, and provide a clear
and accurate definition of the subject matter of the protection”.

We note that, within a same patent claim’s section, the claims may be classified
as independent or dependent. Independent claims seek to protect essential and
specific technical characteristics of the invention as a whole, while dependent
claims are those that, while keeping the unity of invention, include all features of
other previous claim(s) and define details of these characteristics and/or additional
characteristics not deemed essential to the invention [10].

Therefore, according to the comprehensive content in the description, the claims
specify, on a more accurate basis, the object of protection, i.e., define the scope of
protection. In a recent study [11], the role of the characterizing term (the expres-
sion “characterized by”) in the patent documentation for delimitation of industrial
property rights is discussed in more details considering the history of the Brazilian
and international legal framework.

In this context, we note that both the extent of the claims (number of patent
claim pages) and the number of claims (total number of independent and depen-
dent claims) are highly relevant to the examination of a patent application.

2.1.3 Figures

As provided for in article 19 of the LPI, the submission of drawings/figures in the
patent application is optional. While the figures are not mandatory, we note that the
majority of applicants and inventors include them in the documentation submitted
for examination. Such fact points that figures are an important part of the patent
application, and one of the main reasons therefor is that they facilitate reading and
understanding of the subject matter under examination. Hence, the number of
figures pages can also be relevant when examining a patent application.

2.2 Cover sheet: bibliographic data of the patent documentation

Information included in patent documentation (including bibliographic data in
the cover sheet) is an important tool for technological research and development
[12]. It is important to note that information included in the cover sheet of a patent
document is identified by numeric codes, as the Internationally Agreed Numbers
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for the Identification of Data (INID), and its specific standards are defined by the
World Intellectual Property Organization – WIPO.

Among the bibliographic data included in the cover sheet, we highlight: appli-
cation number (21), number of the priority document, if any (31); filing date (22);
priority date, if any (32); date of publication (43); name of the inventor (72); name
of the holder of the rights on the patent (73); International Patent Classification
(51); title of the invention (54); and abstract (57). A detailed description of these
codes can be found in Appendix 1 of Standard ST.9 of the WIPO Handbook on
Industrial Property Information and Documentation [13].

In this context, it is important to highlight that, as we intend to obtain variables
relevant for evaluating and distributing patent applications for examination, among
these bibliographic data, we are only interested in those already available from the
filing until publication of the application, i.e., those that can be obtained before the
patent examination process. Thus, in a first analysis, we focus on the identification
numbers of the applications, filing date/year, inventors, priorities, and international
patent classification (IPC), provided that the latter will be addressed in further
details below.

2.3 International patent classification (IPC)

The IPC [14] allowed for standardization of documents from different countries
with different languages and technical expressions. Pursuant to WIPO, it has an
important role as it serves as: (i) an instrument for the orderly arrangement of
patent documents aiming to facilitate access to the technological and legal informa-
tion contained therein; (ii) a basis for selective dissemination of information to all
users of patent information as a reference and/or knowledge; (iii) a basis for inves-
tigating the state of the art in given fields of technology; (iv) a basis for the
preparation of industrial property statistics which in turn allows the assessment of
technological development in various areas [15].

The IPC is divided into eight sections (A, B, C, D, E, F, G, and H). The sections
are the highest levels of hierarchy of the classification. Each section is subdivided
into classes, representing the second hierarchical level of the classification. Each
class comprises one or more subclasses, indicating the third hierarchical level of the
classification. Each subclass is broken down into subdivisions, referred to as
“groups”, which are either main groups (fourth hierarchical level of the classifica-
tion) or subgroups (lower hierarchical levels dependent upon the main group level
of the classification). We present below an example classification of the electricity
area by using all hierarchical levels, from section to subgroup.

Example: H02M 7/48.
Where:
H Section (A, B, [… ], H): Electricity;
H02 Class (two digits): Energy Production, Conversion, or Distribution;
H02M Subclass (one letter): Apparatus for Conversion Between DC and AC;
H02M7 Main Group (one or more numeric digits): Conversion of AC power

input into DC power output;
H02M7/48 Subgroup – (at least two numeric digits): using discharge tubes with

control electrode or semiconductor devices with control electrode.
We highlight that the IPC is revised periodically based on meetings with experts

from WIPO member countries, and such revision is published and may be accessed
through INPI and WIPO websites. We further highlight that a patent document
may fall under more than one IPC symbol. This is due to the fact that it can have
claims in more than one category (device and method, for example), be related to
one or more areas of application, or even to specific functions.
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The study of Harloff and Wagner [16], based on EPO data for modeling the
examination time, defined that, among other factors that impact the complexity of a
patent application, the total number of claims and the number of IPC subclasses are
major direct variables of the application. Therefore, the number of IPC subclasses
is also a variable to be considered when evaluating a patent application to be
distributed.

2.4 Studies using variables of patent documentation

2.4.1 Miscellaneous studies

As seen previously, a patent application is basically composed of three main
parts: description, claims and figures (if any). For description and figures, for
example, the number of pages is a relevant variable. As for patent claims, the
number of pages, number of claims, whether independent or not, etc. Additionally,
bibliographic data present information that also become potentially relevant vari-
ables, such as IPC classification, inventors, filing dates and years, etc. In this con-
text, there are some papers that use specific variables of patent documentation to
determine specifications like: economic value, time effort applied to the technical
evaluation, scope of patent protection, among others.

An economic value approach to European patents using their claims, references,
among others as variables, is described in [17].

Other papers [18, 19] are related to methods for analyzing and assessing the
scope of protection of a patent based on variables related to the patent claim scope.
The first uses the number of pages of the first independent patent claim as a
relevant variable. The second uses two variables: the number of words in the
shortest independent patent claim and the total number of independent claims.

However, none of the papers mentioned address the use of the parameters of the
patent application or data in the examination process to create a method for dis-
tributing the applications to examiners. In [20, 21], studies were carried out with
evidence that, at the United States Patent and Trademark Office –USPTO, after the
application was directed to a large technological area (for example, electricity or
chemistry), its subsequent designation to a specific examiner was nearly random.
On the other hand, [22] found evidence that, at USPTO, applications of the same
applicant, as well as applications with similar abstracts and titles, tend to be dis-
tributed to the same examiner. The authors suggest that, although such methods
seek to follow the principle of efficiency, a balance with the principle of justice
should be pursued as well. On the other hand, they emphasize that a random
distribution favors the principle of justice, but fails to follow the principle of
efficiency, which counts on the expertise of the examiners in certain examination
subclasses.

In view of the foregoing, one has to take into account not only factors contrib-
uting to efficiency, such as distribution of application by subclasses pursuant to the
examiners’ education/interest, but also factors contributing to better balance, i.e.,
variables including the amount of data and the complexity of the patent applica-
tions to be examined. Consequently, justice should not be confused with
randomness.

2.4.2 Workload balancing, voluminosity, and complexity of patent applications

As already seen, the workload in each patent office is one of the indicators
affecting the quality not only of patent examination, but of patent systems as a
whole. It is also worth mentioning that the increased workload of examiners, and
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the consequent decrease in time for examining a patent application, may adversely
affect the quality of patents granted, i.e., it tends to increase the granting of
improper patents. Thus, it is important to seek better workload distribution and
balancing to the examiners, as to reconcile working conditions and results.

Papers [23, 24] show that the volume of patent applications at EPO has been
increasing throughout the years, and they relate the volume of patent application to
an essentially two-dimensional problem, with two predominant variables: total num-
ber of pages of the patent application and number of claims. In this context, the total
number of pages would be related to the level of description of the invention at stake
and the total number of claims to protection scope. The authors also emphasize that
these variables would be correlated, in different proportions, to the number of prior-
ities, inventors, and IPC classifications. As limitations to the study, they mention that
it would be better to evaluate the amount of independent and dependent claims,
although this information is not easily accessible in data sources available.

To assess the hypothesis of technological complexity of a patent application,
another study [25] uses a mathematical model considering the number of inventors,
the number of IPC classes, and the number of references to previous patents. The
authors emphasize that the increased volume of data may be related to both the
technical complexity of the invention/application and a strategy matter, i.e., the
desire to maintain certain know-how rather than actually protect it. It is important
to highlight that, with the results of the model applied, the authors suggest that an
increased number of inventors tend to create more complex inventions, requiring a
greater number of pages and claims so that such inventions are described in details.

2.5 Substantive patent examination: main steps and related variables

2.5.1 Step 1: initial technical analysis

When the examiner receives a new patent application for examination, it is clear
that the first step, which may takes a longer time, is reading the application. In
principle, as the examiner needs to carefully read the entire application and see the
figures, further confirming if the claims are based in the description and if the
matter is sufficiently described so that a third person skilled in the art can execute
it, the relevant variable to be considered in this step is the application’s total number
of pages.

2.5.2 Step 2: prior art search

Upon the Initial Technical Analysis, the examiner should carry a prior art search
aiming at determining the state-of-the-art closer to the matter claimed. For the
searches, the examiner should basically consider the patent claim scope, more
specifically its independent claims. Additionally, if the claims include several spec-
ifications and are quite extensive, an even greater effort shall be employed. Finally,
the greater the number of classifications in the application, the greater the tendency
to address more than one technological area or borderline regions, which can also
cause the search to be even more complex. Thus, the number of independent
claims, the number of pages of the patent claims, and the number of subclasses of
the application may also be variables to be considered in this step.

2.5.3 Step 3: specific technical analysis

Upon searches and determination of the useful prior art for examination, the
third major step is the comparison between the matter claimed and the knowledge
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presented in the state-of-the-art, i.e., analysis of the patentability. This third step is
hereinafter referred to as Specific Technical Analysis. Upon analysis of patentabil-
ity, a detailed examination of the independent claims in the application is manda-
tory. Thus, the first relevant variable in this step will be the number of independent
claims. As in the searches, if the claims are quite extensive and have several techni-
cal specifications, the effort applied will be greater. So the number of claim pages is
also a relevant variable in this step. As in some cases, dependent claims are also
analyzed in details, the possibility of using the number of dependent claims is
considered, and, in this case, the total number of claims could be used as a variable
of interest.

2.6 Selected variables and initial hypotheses

Twelve possible variables were initially identified to be used in this paper:
number of pages of description (Variable 1); number of claim pages (Variable 2);
number of pages of figures (Variable 3); number of third parties observation pages
(Variable 4); number of independent claims (Variable 5); number of dependent
claims (Variable 6); number of IPC subclasses (Variable 7); year of filing (Variable
8); number of inventors (Variable 9); number of priorities (Variable 10); number of
references to the state-of-the-art in the patent document under examination (Var-
iable 11); number of references to the patent document under examination in other
patent documents (Variable 12).

Upon identification of the possible variables of interest, the following additional
criteria were established for selecting study variables:

• moment of availability of the variable - as the main objective is to evaluate the
document for later distribution for examination, only variables accessible from
filing until publication of the patent application will be selected;

• reliability and efficiency - variables failing to provide full reliability in data
obtained, which may require the use of more than one platform/database and/
or which require a very long time to be obtained, which could greatly increase
the complexity of the model or even render its practical application unfeasible,
will not be selected.

It should be noted that most of patent applications filed in INPI only include
references to the state-of-the-art after a first examination, i.e., after the application
has already been distributed, and references to other documents would still require
access to more than one database. In this context, these variables are not deemed to
fully meet the criteria of “moment of availability” and “reliability and efficiency”.
Thus, at first, the variables related to references will be disregarded, hence ten
variables will be used to obtain data samples, which are: number of pages of
description (Variable 1); number of claim pages (Variable 2); number of pages of
figures (Variable 3); number of third parties observation pages (Variable 4); num-
ber of independent claims (Variable 5); number of dependent claims (Variable 6);
number of IPC subclasses (Variable 7); year of filing (Variable 8); number of
inventors (Variable 9); and number of priorities (Variable 10).

Based on the studies carried out with EPO data on voluminosity (volume of
data) of a patent application, it appears that the volume of data that the examiner
needs to deal with during the examination of a patent application is one of the main
constraints on examination effort/time. Additionally, such studies indicate that
voluminosity is a problem related to two patent application variables: total number
of pages and total number of claims. Thus, a first assumption will consider that the
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volume of data of a patent application can be represented by the variables with the
greatest positive correlation with the total number of pages of the application and/
or with the total number of claims. Initial hypothesis 1 is that there are five variables
directly bound to the volume of data: number of pages of description, claim pages,
and pages of figures, in addition to the number of dependent and independent
claims.

On the other hand, although most of the examination effort is bound to the
direct volume of data that the examiner deals with, it is possible to note that there is
still the hypothesis of existence of complementary variables, bound to an indirect
and more subjective complexity, specifically related to the patent application itself,
the applicants’ strategy, or even particularities of the examination process. In this
context, there are some variables suggested in the studies carried out; however,
there is no consensus by the authors or in the studies carried out revealing the exact
influence of each of them, if any. Initial hypothesis 2 is that there is, even if
reduced, indirect influence of the other abovementioned variables.

3. Methodology

The proposed methodology aims at creating a model capable of evaluating the
complexity and volume of patent applications, in addition to a new fair and efficient
manner of distributing patent applications to patent examiners. For this, it is nec-
essary to obtain the application data with its variables of interest, evaluate patent
applications according to the selected variables, create a specific logic for this
distribution, and, finally, evaluate the new proposed logic compared to the original
distribution. Thus, the proposed method can be divided into four main parts, which
complement each other and will be detailed below.

3.1 Evaluation of patent applications as to volume of data and complexity:
initial tests

We obtained data from applications that already went through the first exami-
nation step during two years, in the area of electricity, more precisely from May
2015 to May 2017, month in which the research was initiated. By identifying and
selecting the variables, the proposal was to tabulate data from all patent applications
analyzed, including all relevant variables selected, and identify the patent examiner
who received the application for analysis. These data were defined as the Initial Test
Sample and, based on it, the IPC for the sample patent applications and, conse-
quently, the specific area of expertise (ZAE) of each examiner were then identified.

As this is a problem with multiple variables of interest, we attempted to find a
multivariate analysis method to solve it. The bibliographic review was made to
choose a method that meets the following criteria:

• did not limit the number of variables used;

• was based on a pair correlation analysis of each variable in order to enable a
specific analysis of their relations;

• in case of a high number of variables, allowed for reduction of the size of the
problem, i.e., to reduce the number of variables (n) to other components or
variables (x), with x < n, without significant loss of data or of information
about the problem to be resolved; and
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• was mathematically and statistically robust and scientifically tested in many
different fields of knowledge.

Given the established criteria, the method of principal component analysis
(PCA) was selected as the basic tool for evaluation of patent applications. Such
method allows for determination of such principal components of the specific
problem according to the share of general variance explained by each of the com-
ponents. Following identification of these new components, a General Complexity
Ratio (IGC) is proposed for the patent applications, which is the ratio of the
weighted sum of the most significant components plus their eigenvalues to the sum
of the eigenvalues themselves, which were obtained from the correlation matrix of
the original variables of the problem. Based on these ratios for each of the applica-
tions, these were classified into up to five classes (Very Light, Light, Moderate,
Heavy, and Very Heavy) according to the average and the standard deviation of the
general ratios obtained. It is important to highlight that the eigenvalues and eigen-
vectors were determined both manually and with the assistance of the software
Matlab and of the Matrix Calculator (Available at https://matrixcalc.org/pt/vectors.
html), and the other steps were executed using Excel electronic spreadsheets
(Microsoft Office 2010).

3.2 Evaluation of patent applications as to volume of data and complexity:
validation tests with time

After choosing the method, determining the ratios and the classification of the
applications into classes, the next step is a sensitivity analysis/validation of the
ratios and classification of the patent applications. For this step, an experimental/
empirical research is proposed, aiming to establish a correlation between the ratios
and classifications found and the time/effort to exam the patent applications. First,
the substantive process of patent examination by INPI and the standard examina-
tion report were analyzed in order to identify the main examination steps and
directly or indirectly related variables. Based on these main examination steps, a
form was prepared to survey the time for examination, to be filled up by the
examiners, in which information about the time to execute each step is inserted.
Thus, a list of applications is determined, hereinafter referred to as Standard Sam-
ple, with tabulation of data, including all the variables of interest in addition to the
time for examination. The PCA method will then be applied to this new sample, and
the IGC ratios for each patent application will be calculated, in addition to their
classification into classes. In this context, the correlation between the ratios
obtained and the time for examination will be verified, and the PCA method will be
applied, including several simulations with variations in the sample size and in the
number of variables. This procedure aims at showing the variables with direct
impact on the time for examination and the representativeness of the IGC regarding
these variables, evaluating the minimum necessary sample size, and also testing the
applicability of the PCA method.

3.3 Distribution of patent applications

In this 3rd part of the proposed method, a specific logic for distribution of
applications was built based on the previously obtained classification into the five
classes, and also on the classification of the application according to the IPC. Data
obtained from the patent applications were separated by main IPC subclasses, and
so, the main subclasses examined by each examiner were identified, as well as their
ZAE was determined. This area was obtained considering the subclasses of patent
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applications with occurrences above 5% of the total examinations by each examiner
evaluated based on the largest sample obtained, the Initial Test Sample. Thus, a new
logic of distribution of patent applications is proposed according to the classification
of the general ratios and to the ZAE, considering the following criteria:

• Very heavy and heavy applications shall be equally distributed among the
examiners;

• Very heavy and heavy applications shall be compensated, respectively, with
distribution of very light and light applications;

• The remaining moderate applications shall be distributed;

• In all previous steps, patent applications shall be distributed considering the
ZAE determined for each examiner.

3.4 Evaluation of the new distribution logic

In the fourth and last part of the proposed method, first a new sample of more
recent patent applications was obtained, hereinafter referred to as the Final Redis-
tribution Sample. Patent application data were obtained from the same examiners
in the field of electricity that made up the Initial Test Sample, however, with the
first examinations carried out between May and July 2020. It is important to note
that, after the backlog combat plan was implemented by INPI, the examination
process has somewhat changed for most of the patent applications in the area of
electricity. Hence, obtaining this redistribution sample was necessary to harmonize
the examination process carried out by the examiners evaluated therein with the
process implemented by the examiner, from which the Standard Sample with time
was obtained. This harmonization was made using standard samples with time and
redistribution samples containing the same type of patent applications, in other
words, patent applications that may be examined using data from previous searches
by international offices. It is important to note that this type of application covers
an average of 88% of the total stock of patent applications filed until 2016 in the
field of electricity.

Based on this new sample, we apply the proposed model and logic for distribu-
tion, and then calculate a Distribution Balancing Ratio (IBD) both for the original
distribution and for the new distribution, a ratio that ranges from zero to one, and
considers the differences between the medians of the variables of each examiner’s
samples and the general medians of the division’s variables. Within this context, it
should be noted that the closer the medians of the variables of the examiners’
individual samples are to the general medians of the division’s variables, the larger
the amount of the IDB is and, consequently, the better balanced the distribution is.
The breakdown of the IBD, including explanations and analyses about its formula,
maximum and minimum limits, will be presented in item 4 – Development.

4. Development

4.1 Principal component analysis (PCA)

The principal component analysis is a multivariate statistics technique focused
on explaining the variance–covariance structure of a set of data, and its main
objectives are the reduction of the dimensionality of the problem and the better
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interpretation of data [26–28]. Still according to [27], the PCA usually reveals
relations that would not have been previously identified only with an analysis of the
original set of data and variables, enabling a more comprehensive interpretation of
the study phenomenon.

To examine a patent application, several measured variables of each patent
application of the study population should be considered. The proposal of the
principal component analysis method is to apply a transformation to such variables,
so that the new components obtained enable a better breakdown and analysis of the
elements of such population. In [29], it is shown that this new look has great value
when it comes to creating a typology for the population, classifying the elements
according to certain criteria, etc. According to Vicini [30] “In practice, the algo-
rithm is based on the variance-covariance matrix, or on the correlation matrix, from
which the eigenvalues and eigenvectors are extracted” and “finally, writing the
linear combinations, which will be the new variables, referred to as principal com-
ponents”.

It is important to note that the PCA is widely employed, evidencing its efficiency
and robustness in applications in several fields of knowledge, such as agronomy,
zootechnics, medicine, among others [31–34]. Examples of practical applications of the
PCA for evaluation of public services in Brazilian states, assessment of the regional
development of cities in the Brazilian state of Santa Catarina, as well as analysis of
crime statistics in U.S. states can be found, respectively, in the papers [35–37].

The following steps are necessary for determining the principal components:

1.create an original data matrix Xij of size n x p in which the columns (j = 1, 2,
… , p) are the original variables of the problem and the rows (i = 1, 2, … , n) are
individuals in the population (in our case, each patent application);

2.standardize the original variables so all of them have mean equal to zero and
standard deviation equal to one, avoiding the influence of different orders of
magnitude and obtaining a new data matrix Zij;

3.calculate the variance–covariance matrix (S) and the correlation matrix (R)
which, in case of standardized variables, will be equal;

4.find the eigenvalues of the matrices and their corresponding eigenvectors;

5.select the components calculating linear combinations of original variables
with the eigenvectors of the correlation matrix.

Eqs. (1) and (2) below show, respectively, the calculation for standardization of
the variables and matrix Z of standardized variables.

Zij ¼
Xij � μp

δp
(1)

Z ¼

Z11 Z12

Z21 Z22

… Z1p

… Z2p

⋮ ⋮

Zn1 Zn2

⋱ ⋮

… Znn

2
66664

3
77775

(2)

Where: Xij is the element of the original data matrix; μp is the average of variable
p, being p = j; and δp is the standard deviation of variable p, being p = j.
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Eqs. (3)-(5) below show, respectively, the calculation of the variances,
covariances, and matrix S.

VAR Z j
� � ¼ 1

n

Xn

k¼1

Zjk � μ j

� �2
(3)

COV Z j;Z j0
h i

¼ 1
n

Xn

k¼1

Zjk � μ j

� �
Z j0k � μ j0

� �h i
(4)

S ¼

VAR Z1;Z1½ � COV Z1;Z2½ �
COV Z2;Z1½ � VAR Z2;Z2½ �

… COV Z1;Zp
� �

… COV Z2;Zp
� �

⋮ ⋮

COV Zp;Z1
� �

COV Zp;Z2
� �

⋱ ⋮

… VAR Zp;Zp
� �

2
66664

3
77775

¼

1 COV Z1;Z2½ �
COV Z2;Z1½ � 1

… COV Z1;Zp
� �

… COV Z2;Zp
� �

⋮ ⋮

COV Zp;Z1
� �

COV Zp;Z2
� �

⋱ ⋮

… 1

2
66664

3
77775

(5)

Where: VAR [Zj] is the variance of the standardized variable Zj; COV[Zj; Zj’] is
the covariance of the standardized variables Zj and Zj’; n is the number of individ-
uals; μj and μj’ are, respectively, the average of the standardized variables Zj and Zj’;
and Zjk are the data matrix elements.

Eqs. (6) and (7) below allow for determination of the eigenvalues and eigenvec-
tors of matrix S and, so, matrix V of eigenvectors of S is determined according to
Eq. (8).

S� λ:Ij j ¼ 0 (6)

S:V ¼ λ:V (7)

V ¼ V1 V2 ⋯ Vp½ � ¼

v11 v12

v21 v22

… v1p

… v2p
⋮ ⋮

vp1 vp2

⋱ ⋮

… vpp

2
66664

3
77775

(8)

Where: S is the Variance–Covariance matrix of pxp dimension of standardized
data; λ is one of the p eigenvalues of matrix S; I is the identity matrix of order p; p is
the total number of standardized variables; and V is an eigenvector of S with
dimension px1;

Upon acquisition of the eigenvectors associated with eigenvalues in a descending
order, the principal components (Y1, Y2, … , Yp) for each of the n individuals under
analysis is determined through a linear combination between the standardized
variables and the eigenvalues calculated. Therefore, we can then write the
components of individual n in the form of the following equation:

Yi nð Þ ¼ Zi1:v1i þ Zi2:v2i þ⋯þ Zip:vpi (9)

Where: i ranges from 1 to p; Yi (n) is component i of individual n; Zip are the
elements of matrix Z of standardized variables; and vpi are the elements of the
eigenvectors calculated.
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It is important to highlight that in the PCA, the contribution of each principal
component (Y1, Y2, … , Yp) is measured in terms of its variance. Thus, it is
possible to calculate that contribution considering the relation between the variance
of the component under analysis and the sum of the variances of all components,
resulting in the proportion (or percentage) of total explained variance to each
of the components. Eq. (10) below shows how to calculate each contribution
Ci (C1, C2, … , Cp).

Ci ¼ VAR Yið ÞPp
i¼1VAR Yið Þ :100 ¼ λiPp

i¼1λi
:100 (10)

Where: Ci is the contribution or total % variance explained by component Yi;
VAR(Yi) is the variance of principal component Yi; λi is one of p eigenvalues of
matrix S; p is the total number of standardized variables.

It should be noted that further details about the PCA formal mathematical
statements and its properties, as well as about all linear algebra used, may be
consulted throughout the already mentioned works [26–37].

4.2 Selection criteria for principal components

Kaiser’s [38] is the most used criterion to date. According to such criterion, only
components associated with eigenvalues with ranges wider than the unit are con-
sidered principal components, i.e.: λi > 1. However, some practical cases show that
only this selection criterion may not properly represent the majority of the total
data variance.

A second option is to perform a graphic analysis and verify greater differences
among the consecutive eigenvalues. The Cattel [39] criterion, for example, suggests
a graphic representation of the range of eigenvalues based on the number of eigen-
values, arranged in an ascending order. The number of components would be
selected based on the breaking point of the graph. This breaking point occurs when
there is a slump in the range of eigenvalues [40].

A third possible criterion, also quite disseminated, is to use a reference value for
the proportion of variance explained by the principal components. Following this
logic, the principal components whose cumulative percentage of explained variance
exceeds such reference value shall be selected. It is important to highlight that there
is no consensus among researchers about which percentage should be used, and
there are several practical examples. A great part of the applications uses the limit of
70%. In [40], the problem was ranked in levels of acceptance, and amounts
between 62 and 80% were considered reasonable or “partially good”.

Although each criterion has advantages and disadvantages, in this paper a
combination of the three above-described criteria was adopted. As a reference
value for the third criterion, we believe a percentage of explained variance
starting at 60% is a suitable amount for selecting the most representative principal
components.

4.3 General complexity ratio (IGC)

Hongyu et al. [31] also states that “In order to establish a ratio that enables us to
order a set of n objects, according to a criterion defined by a set of m suitable
variables, it is necessary to choose the weights of the variables so that they translate
information contained in them,” provided that, to create a ratio as a linear combi-
nation of variables, “it is desirable that this ratio includes the maximum possible
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information of the set of variables selected for study”. According to Sandanielo [41]
(apudHONGYU, 2015), “a method that creates linear combinations with maximum
variance is the principal component analysis”.

In this context, this paper intends to, in a first evaluation, use a ratio in one
dimension based on the most significant principal components (carefully selected
using the selection criteria addressed in item 4.2), weighted by their corresponding
eigenvalues. Hence, a General Complexity Ratio (IGC) is defined for the patent
applications to be evaluated, according to the following equation:

IGCn ¼
Pk

i¼1YiλiPk
i¼1λi

(11)

Where: Yi are the principal components calculated, λi are the eigenvalues calcu-
lated, k is the number of principal components selected and n is the patent applica-
tion evaluated.

4.4 Classification of the patent applications into classes

To group data according to the IGC ratio calculated, the first step was to stan-
dardize the original values using Eq. (1) and, therefore, the standard deviation of
the IGC sample will always be equal to one. Based on IGC data for all patent
applications under examination, classification ranges were then defined as shown in
Figure 1.

4.5 Mathematical model: diagram and evaluation

After calculating the IGC ratio and classifying the applications, the complete
model for evaluating patent applications is created. A diagram of the model is
presented in Figure 2.

Figure 1.
Classification of the patent applications into classes.

Figure 2.
Diagram of the model.
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Thus, the next step is to enable its evaluation through a sensitivity analysis and
through the correlations with time for examination/analysis of the application. This
evaluation will happen through preparation of a form regarding the time for exam-
ination in order to obtain a new Standard Sample of patent applications with time,
in addition to several simulations considering different numbers of variables and
sample sizes. Figure 3 shows the template form developed.

4.6 Iterative logic for individual distribution of applications

After classifying all applications to be distributed during the selected period, an
iterative sequence of steps for their distribution is then proposed, seeking to prior-
itize the choice of applications based, whenever possible, on the IGC classification
of each application being distributed, in addition to the ZAE of each examiner.

1.Verify the Main IPC Subclass in which the Current Application falls:

i. If the Current Application pertains to the Current Examiner’s ZAE, then
select the Current Application and proceed to Step 2;

ii. If there is no application pertaining to the Current Examiner’s ZAE, look for
the next application in line that does not pertain to any other Examiner’s
ZAE and, only after that, proceed to Step 2.

2.Check the Current Application Classification (Very Light, Light, Moderate,
Heavy, or Very Heavy):

i. If an Application with the same Classification has not yet been distributed to
the Current Examiner, then distribute the Current Application and proceed
to Step 3;

ii. Otherwise, search for the next available Application and return to Step 1.

3.Repeat Steps 1 and 2 until an Application with each Classification is distributed
to the Current Examiner.

4.Go to the next Examiner on the list and perform Steps 1 to 3.

5.Repeat Steps 1 to 4 until there are enough Applications in each of the
Classifications:

Figure 3.
Time for examination form.
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i. If there are no more applications with any of the Classifications, repeat Steps
1 through 5 for the remaining Classifications until there are no more
Applications available for distribution.

4.7 Final redistribution sample and calculation of the distribution balancing
ratio (IBD)

In order to evaluate the distribution of the patent applications, a new data
sample was obtained, referred to as Final Redistribution Sample. As the Standard
Sample (with time) used to validate the model was obtained using examination data
that, on their turn, were also based on international searches, this new redistribu-
tion sample was necessary to harmonize the examination process carried out by the
examiners evaluated therein with the process implemented by the examiner, from
which the Standard Sample with time was obtained. Based on this new sample, the
proposed model and distribution logic are applied, and a Distribution Balancing
Ratio (IBD) is then calculated, both for the original distribution and the new one,
according to Eq. (12):

IBD ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiP
i
P

j
medij

Med j

� �2
r

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiP
i
P

j
medij

Med j

� �2
þP

i
P

j
medij�Med j

Med j

� �2
r (12)

Where: medij is the median of variable j of patent applications distributed to
examiner i; and Medj is the median of variable j for all applications in the final
redistribution sample.

In a first analysis of the IBD equation, it can be verified that the ratio seeks to
capture and measure the influence of the differences between the medians of the
variables of each examiner’s samples and the general medians of the division’s vari-
ables (complete sample). It is important to note that all medians of the variables
composing the IBD are normalized (divided) by the general values of the respective
medians of the complete sample. With that, we seek to avoid further distortions
caused by different orders of magnitude of certain variables.

Additionally, as the several medians calculated can be higher or lower than the
respective median of the division, the differences in these values can be positive or
negative. Hence, as we wish to obtain an accumulated measurement of all differ-
ences in medians with no loss of information and without having a negative devia-
tion in a certain variable compensating a positive deviation in another, we choose to
square the differences and then add and extract the square root.

More specifically, when the numerator and the denominator of the IBD equation
are analyzed, it can be noticed that both have the same first term, which is the sum
of the squares of the normalized medians of all variables of interest from the
examiners’ samples. However, the denominator has a second additional term
presenting the sum of the squares of the normalized differences between the
medians of each examiner’s individual samples and the medians of the
corresponding variables from the complete sample.

It is important to highlight that, in an ideal distribution, the medians of the
variables from all examiners’ samples would be equal to the medians of the general
variables of the division, i.e., the sum of the squares of the differences of the
medians (second term of the IBD denominator) would be zero and, consequently,
the IBD would be equal 1. On the other hand, a random distribution in which the
examiners’ samples have great differences in median values, when compared to the
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general division medians, would lead to very high denominator values, thus greatly
reducing the IBD and, ultimately, making it tend to zero. Thereafter, we have that,
the closer the medians of the variables from the examiners’ individual samples are
to the general medians of the division’s variables, the greater and closer to 1 the IBD
value will be and, consequently, better balanced the distribution will be.

5. Results

5.1 Determination of the examiners’ ZAE and initial tests

Data were obtained from a total of eleven (11) Examiners from the Electricity
Division, to be fully analyzed. For each patent application of such examiners with at
least one examination already carried out, all variables of interest were obtained,
totaling eight hundred and fourteen (814) patent applications to be evaluated and
making up the initial test sample. Data from the Initial Test Sample were standard-
ized according to Eq. (1). Figure 4 shows the structure of data from the initial test
sample with standardized data.

In the initial test sample, a total number of 95 main subclasses was found over all
814 patent applications analyzed. However, when considering only the examiners’
ZAE (subclasses including 5% or more applications for each examiner), 25 main
subclasses were responsible for 636 applications, i.e., about 80% of the total evalu-
ated. It is important to highlight that, given that 3 of such 25 subclasses had very low
occurrences, 22 subclasses were used in the set of interest for evaluation, equivalent
to 619 applications (76% of total). Figure 5 shows each one of the 11 examiners’
areas of expertise by IPC subclasses. Note that the gray area corresponds to the
examiners’ Specific Areas of Expertise (ZAE), while the white area corresponds to

Figure 4.
Structure of the initial test sample with standardized data.

Figure 5.
Examiners’ areas of expertise by IPC subclass.
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subclasses that, despite not being part of the examiner’s ZAE, are part of the ZAE of
some of the other examiners evaluated.

Figures 6 and 7 show the results obtained in the PCA.
By analyzing Figure 6, when using only the criterion considering eigenvalues

higher than one, only the first four (4) components would be selected. However,
these would be responsible for about 65% of total variance. It can also be verified
that the range sharply drops when we get to the eigenvalue of component 6 (0.73).
Additionally, the first five components explain a total variance of 75.05%. Hence,
these first five components were selected for the next steps.

In Figure 7, the significant factors to each variable (very close to or above 0.4)
were hatched in gray. In a first analysis, it can be noticed that component Y1 is quite
detached from the others. In addition to explaining virtually 30% of all variance, the
component is associated with variables directly related to the volume of data (pages
of description, of claims, and of figures, in addition to the number of independent
and dependent claims). Such fact is consistent with the initial hypothesis 1, related
to the volume variables. As for components Y2 and Y3, although they may be
slightly related to the volume of data, they basically represent the influences of
variables, year of filing, number of inventors, and priorities. These components
appear to be associated with development strategies, management of the applicants,
and maturity of the technology involved. On the other hand, components Y4 and Y5

Figure 6.
Eigenvalues and variances.

Figure 7.
Weighting coefficients.
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complement the others by being associated with the variables, number of sub-
classes, and pages of third party observations. Such components appear to represent
specific influences of the technological area of the patent applications. This result is
consistent with the initial hypothesis 2, related to the variables with complementary
or indirect influences.

By applying the proposed redistribution logic, a new configuration of samples by
examiner was obtained. Figure 8 shows a comparison between the percentage of
applications distributed to each examiner within their ZAE.

By analyzing Figure 8, it is possible to note that, for ten out of the eleven
examiners, there was a significant increase in the number of applications distrib-
uted to them and pertaining to their own ZAE. Only examiner 9 had a small
decrease (that could even be corrected with a fine adjustment), due to the fact that
his data sample was significantly larger than that of the others. Thus, this new
configuration seems to contribute to examiners to work within their specific fields
of expertise and knowledge.

Finally, the IBD ratios of the original sample distribution and its redistribution
were calculated. Through Eq. (12), an IBD equal to 0.86 for the original case and an
IBD equal to 0.88 for the redistribution were obtained, i.e., there was an increase in
the IBD with the new distribution, evidencing that the medians of the examiners’
applications after redistribution are closer to the general division’s median. Such
fact corroborates the fact that with the new distribution, we have a tendency
towards greater balance regarding volume of data/complexity of applications dis-
tributed to the examiners.

5.2 Model validation: simulations using standard sample with time

Similarly to the procedure carried out for the initial test sample, data of patent
applications of the technological area regarding electrical engineering were
obtained. However, as, in this case, we intend to obtain a standard sample with time
to serve as a reference, all data were obtained from the time for examination form
filled by a single examiner. For each patent application of such examiner, all vari-
ables of interest were obtained, for a total amount of fifty (50) patent applications,
with all first actions already published. Data were collected between January and
July 2020, with all sample applications using data from previous searches by inter-
national offices.

We note that from the ten possible variables to be analyzed, the only one that
was not considered in this case was the number of pages of third parties observa-
tions, given that there is no application with such document available in the sample.

For the sensitivity analysis of the model, dozens of simulations were performed
considering all cases: from the most complete one, with nine variables, to the
simplest ones, with three variables. For all cases, simulations for each ten sample
applications were performed, i.e., for each set of cases with three to nine variables,
tests were performed considering 10, 20, 30, 40, and 50 patent applications of the
standard sample. A minimum of ten test applications was chosen, as it is
recommended that the sample should have a population at least larger than the

Figure 8.
Percentage of applications within the ZAE before and after the new distribution.
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number of variables in order to apply the PCA method, provided that the larger the
sample, in theory, the best for the model.

When executing the simulations, the correlations of all variables and of the IGC
ratios with time were verified, and the IGC was calculated both using the criterion
of 70% of the variance, being referred to as IGC70%, and using the criterion of
eigenvalues higher than one, being referred to as IGCλ>1. It is important to note
that, when IGC70% and IGCλ>1 are equal, we will refer to it simply as IGC. Finally,
an IGC related only to the principal component (Y1) of the cases, the most
significant component in terms of variance, being referred to as IGCY1, was also
calculated.

After executing all the simulations, and having a gamut of results for dozens of
cases, the cases of more relevance and interest in terms of analyzed variables and
their correlations with time were selected. Namely:

• Case 1– Case 9 Var, complete with the nine variables;

• Case 2 – Case 5 Var, including only the five variables of direct volume;

• Case 3 – Case 4 Var, similar to case 2, but excluding the variable “number of
pages of figures” (given that this variable presented lower scores in the PCA
and the lowest individual correlation with time among the five of volume);

• Case 4 – Case 3 Var, similar to case 3, but aggregating the amount of dependent
and independent claims in only one variable (i.e., considering pages of
description, claim pages, and total claims); and

• Case 5 – Case 3 Var (2), similar to case 4, but replacing the pages of description
with the total of pages. Hence, the following variables were considered: total
number of pages, claim pages and total claims.

Figures 9 and 10 show the results of eigenvalues and cumulative variances for
all the five described Cases.

By analyzing Figures 9 and 10, it is possible to note that:

• Case 9 Var: simulations using 10 and 20 applications deviate from the others,
and the cases using 30 to 50 applications are almost coincident, i.e., the

Figure 9.
Eigenvalues of cases 1 to 5.
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eigenvalues of the components only tend to be stable starting in the sample
with 30 applications. The same phenomenon can be observed by analyzing the
cumulative variances of the samples. These results evidence that, for cases with
nine variables that are intended to be executed, a sample of at least 30 patent
applications, preferably 50 applications, is recommended to obtain better
performance of the PCA method;

• Case 5 Var: only the simulation using a sample of 10 applications quite deviates
from the others; the case using 20 applications shows a slight deviation; and
cases using 30 to 50 applications are almost coincident, i.e., the eigenvalues of
the components already tend to be stable starting in the sample with 20
applications. The same phenomenon can be observed by analyzing the
cumulative variances of the samples. These results evidence that, for cases with
five variables that are intended to be executed, a sample of at least 20 patent
applications, preferably 30 applications, is recommended to obtain better
performance of the PCA method;

• Case 4 Var: simulations using 10 and 20 applications slightly deviate from the
others, and the cases using 30 to 50 applications are coincident, i.e., the
eigenvalues of the components already tend to be quite stable starting in the
sample with 10 applications, and very stable starting in 30 applications. The
same phenomenon can be observed by analyzing the cumulative variances of
the samples. These results evidence that, for cases with four variables that are
intended to be executed, a sample of at least 10 patent applications, preferably
20 applications, is recommended to obtain better performance of the PCA
method.

• Case 3 Var and Case 3 Var(2): all simulations, from samples of 10 to 50
applications, are virtually coincident, i.e., the eigenvalues of the components
have excellent stability. The same phenomenon can be observed by analyzing
the cumulative variances of the samples. These results evidence that, for cases
with three variables that are intended to be executed, a sample of at least 10
patent applications, preferably 20 applications, is recommended to obtain
better performance of the PCA method.

Figures 11 and 12 show the results of correlations of the IGC with time.

Figure 10.
Cumulative variances of cases 1 to 5.
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The analysis of Figures 11 and 12 indicates that:

• Case 9 Var: based on a sample with a total of 30 patent applications, there is a
slight advantage of correlation with time for IGCY1, and both are very close to
the value of 0.8;

• Case 5 Var: except for the sample with 20 applications, the larger the sample,
the greater the correlation of the IGC with time. On the other hand, upon
analysis of the IGCY1, that is, considering only the most significant principal
component, basically related to the main direct volume variables, the
correlation with time increases significantly, reaching even larger values
(0.86). It is also worth to highlight that the correlation of the IGCY1 with time
increases a lot when the sample have 20 applications instead of 10; from then
on, it seems to stabilize, oscillating around 0.85. This result proves to be
consistent with the profile of the eigenvalues and cumulative variances
analyzed, reinforcing the need for a sample with a least 20 applications.
Finally, a very similar profile is noted in the three curves. Once again, the
IGCY1 has better results upon analysis of the correlation with time;

• Case 4 Var: the profile of the three curves is quite similar, and, based on the
sample with 30 applications, the correlation with time of all ratios gets close to

Figure 11.
Correlation of the IGC with the time for examination – cases 1 to 5.

Figure 12.
Correlation of the IGC with the time for examination – cases 1 to 5 – By samples.
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0.80 and oscillates around that. It is also worth to highlight that both IGC
curves show a good correlation with time even based on a sample with only 10
applications, a result that proves to be consistent with the profile of the
eigenvalues and cumulative variances analyzed. Finally, it can be noticed that,
although the correlation values of the three curves are close to each other, once
again, the IGCY1 (in this case also equal to the IGCλ>1) has an advantage over
the others;

• Case 3 Var: the profile of both curves is quite similar, and, based on the sample
with 20 applications, the correlation with time of all ratios gets close to 0.80
and oscillates around that. It is also worth to highlight that both curves already
show a reasonable correlation with time even based on a sample with only 10
applications, a result that proves to be consistent with the profile of the
eigenvalues and cumulative variances analyzed. Finally, it can be noticed that,
although the correlation values of both curves are close to each other, once
again, the IGC (in this case IGC = IGC70% = IGCλ>1 = IGCY1) has an advantage.

• Case 3 Var (2): based on the sample with 20 applications, the correlation of the
IGC with time is always above 0.84. It is also worth to highlight that both
curves already show a reasonable correlation with time even based on a sample
with only 10 applications, a result that proves to be consistent with the profile
of the eigenvalues and cumulative variances. Finally, it can be noticed that this
is the case in which the IGC (once again, IGC = IGC70% = IGCλ>1 = IGCY1) has
the higher values of correlation with time, so it has an advantage regarding all
variables individually. In addition to having a high correlation with time, this is
the most indicated case for practical application, because, besides having only
three variables and principal components with great stability, it does not
require a division of the claims into independent and dependent, which greatly
facilitates the data collection.

The analysis of Figures 11 and 12 also indicates that the profile of the curves is
quite similar, with an increasing trend for the correlation of the IGC with time in
the beginning of all of them, i.e., when the number of variables decreases from nine
to five, and, from five to three variables, the curves stabilize. These results reflect
the previous analyses that showed that, when only the direct volume variables are
selected (with their combinations varying), the trend was for obtaining higher and
more stable correlations with time. Thus, although all nine variables of the study
may contribute to the complexity of the patent application, in practice, the direct
volume variables already represent well the examination effort/time.

It should also be noted that the correlations of the IGCY1 with time remained
high and almost constant for any of the cases analyzed with samples with twenty
applications or more, showing a quite stable behavior regardless of the sample size.
Consequently, for the problem in particular, the results converge showing that the
IGCY1 ratio seems more suitable to represent the examination effort/time. The
results obtained suggest that Case 3 Var (2) is the one with the best cost–benefit
relation for the performance of even more specific practical tests, whether because
it captures the influences of the main variables of direct volume data, because it is
simpler regarding obtaining and collecting data (as it does not require a division of
the claims into independent and dependent), or because it has higher correlations of
the IGC with time.

Figure 13 shows the classifications of the Sample applications by time and by the
IGCY1. Table 1 shows the applications in which there was divergence in the
classification.
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By analyzing Figure 13, it can be verified that, when classified by time for
examination, none of the applications from the sample was considered to be neither
very light nor very heavy. Most applications were classified as moderate (36 or
72%), then light (8 or 16%), followed by heavy (6 or 12%). This result proves to be
consistent with data obtained, as the standard sample is fairly homogeneous, shows
applications of the same type of examination (using data from previous searches),
and the time variable presented a moderate coefficient of variation (16.58%). Sim-
ilarly to the classification by time, when classified by the IGCY1, none of the patent
applications from the sample was considered to be neither very light nor very
heavy. Most applications were classified as moderate (33 or 66%), then heavy (9 or
18%), followed by light (8 or 16%).

By analyzing Table 1, it can be verified that there was a total of seven patent
applications with conflicting classifications by time and IGCY1. Therefore, this
result shows that the classification of 43 of the 50 applications (86% of the total)

Figure 13.
Classification of applications of the standard sample (with time).

Comparison of Classifications according to Time and IGCY1

Application Claim
Pages

Total
Pages

Total
Claims

Classification according
to the Time

Classification
according to IGCY1

3 2 34 5 Light Moderate

8 5 50 15 Moderate Heavy

10 2 13 3 Moderate Light

11 6 37 19 Moderate Heavy

20 5 34 16 Moderate Heavy

26 4 36 15 Moderate Heavy

30 4 56 8 Heavy Moderate

Table 1.
Applications with divergent classifications.
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converged, in other words, it shows great similarity. It is important to note that the
correlation of the IGCY1 with time for the case under analysis was 0.85, i.e., the
classification criterion proved to be efficient, managing to keep up with the capture
tendency of this relation of the ratio with the time. More specifically to the differ-
ences found, there were four new classifications according to the IGCY1 as heavy
(applications 8, 11, 20, and 26). Such applications have higher than average number
of claim pages, total number of pages, and total number of claims, showing a profile
similar to the other five heavy applications with similar classifications and, so, its
classification as heavy according to the IGCY1 is warranted. On the other hand, it
can be noticed that applications 20 and 26 showed IGC values close to one, i.e., to
the classification limit between the moderate and heavy ranges. Consequently,
there are two factors that may possibly explain this phenomenon: i) errors inherent
in the mathematical model, which, although in small amounts, tend to occur
depending on the variables, samples, and criteria adopted; and ii) measurement
errors or deviations in time, which could move a classification close to the limit of
the ranges.

Regarding application 10, classified as light according to the IGCY1 and as mod-
erate according to time, it is possible to note it is indeed a quite short application
that, at first, would actually tend to be classified as light. Specifically in this case, the
standardized time was very near to minus one (standardized time = � 0.91), i.e.,
quite near to the limit between moderate and light classes. Unlike the conflicting
heavy cases (in which deviations probably occurred for reasons inherent in the
model), in this case the tendency is that time measurement deviations may have
caused the discrepancy.

In the case of application 3, classified as moderate according to the IGCY1 and as
light according to time, we notice that it is an application with few claims and few
claim pages, but with a quite high count of total pages. Depending on the specific
examination procedure and the need to better understand the description and the
figures, time may lead to a moderate or light classification. Hence, it is a type of
application difficult to classify a priori and, in this case, the model was more
conservative, classifying it as moderate.

Finally, application number thirty, classified as moderate according to the IGCY1

and heavy according to time, showed a IGCY1 virtually equal to one (IGCY1 = 0.995),
reaching the exact limit between the moderate and heavy classification ranges. It
ends up being a case similar to the discrepancies of the heavy applications, due to
issues inherent in the mathematical model.

In short, it can be verified that the model manages to represent quite satisfactorily
the examination time/effort, and for cases in the threshold of the criteria adopted, few
discrepancies occur, and, in these cases, the discrepancies occur only in the adjacent
ranges. In other words, any discrepancies that occur are occasional, not rough, and
reasonable given the limitations inherent in this kind of model and research.

5.3 Analysis of the redistribution logic: simulations with the final
redistribution sample

Ten patent applications of ten examiners under analysis were selected to
compose the final redistribution sample, amounting to one hundred (100) patent
applications to be examined. The steps of the proposed methodology were strictly
followed, but, due to the fact that the purpose of this case was to obtain a sample to
apply the model validated with the standard sample with time (our reference), all
variables of interest were obtained of first examinations already published, col-
lected between May and July 2020, and all sample applications are also using data
from previous searches by international offices (in the context of the “backlog
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combat plan”, i.e., without executing specific prior art search). The case chosen for
the redistribution simulation was Case 5 – Case 3 Var (2), given that this case
obtained the best results in the validation tests with the standard sample with time.
Figure 14 shows the classifications of the redistribution sample applications.

None of the sample patent applications were classified as very light. Most appli-
cations were classified as moderate (71%), followed by light (16%), heavy (11%),
and, finally, very heavy, which were only two (2%). It should be noted that the data
on the IGCY1 showed normal statistical distribution, similarly to the time and the
IGCY1 of the standard sample.

Figure 15 indicates that with the redistribution there was a better balance in the
concentration of applications within the ZAE of each examiner. We note that in the
case of six out of the ten examiners, there was an increased number of applications
distributed to them and pertaining to their own ZAE, with an emphasis on exam-
iners 5, 6, 9 and 10, with significant increases. Only examiner 8 remained with a
poor concentration (10%) of applications within his ZAE, which may be explained
by the fact that this examiner is a more “versatile” examiner of the division, and
does not have such a well defined ZAE. Thus, the results suggest that this new
configuration contributes for the examiners to work within their specific fields of
expertise and knowledge.

To complement the cycle of the methodology and make a last comparison
between the distributions, the IBD ratios of the original sample distribution and of
its redistribution were calculated. Eq. (12) resulted in an IBD equal to 0.83 for the
original case and an IBD equal to 0.9 for the redistribution, i.e., there was an
increased IBD with the new distribution, showing that the medians of the applica-
tions of the examiners after redistribution get closer to the general median of the
division. This corroborates the fact that the new distribution results in a trend for
better balance regarding the volume of data and time/effort of the applications
distributed to the examiners.

6. Final considerations

In this study, ten possible variables were identified, relevant to the evaluation
and distribution of the patent applications to the examiners. Among these variables,

Figure 14.
classifications of the Redistribution sample applications.

Figure 15.
Percentage of applications within the ZAE before and after the new distribution.
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the ones directly related to the voluminosity of a patent document, i.e., the volume
of data that the examiner has to deal with when examining patents, were identified,
namely: the number of pages of description, the number of claim pages, the number
of pages of figures, the number of independent claims and the number of depen-
dent claims.

With the application of the PCA in a first data sample, referred to as Initial Test
Sample, it was verified that the components were consistent with the initial
hypotheses. Based on this initial sample, containing a large number of applications
examined over two years, the examiners’ Specific Areas of Expertise (ZAE) were
determined, that is, the IPC subclasses (technological areas) they examine the most
according to their knowledge and work experience. These ZAE are highly relevant,
as these subclasses are one of the criteria used to distribute patent applications to
the examiners, and their comparison before and after any redistribution is
important.

The patent applications were also classified in up to five classes: very light, light,
moderate, heavy, and very heavy, and the classification had as a reference the IGC
values, considering ranges equivalent to the average ratio plus one, three or more
standard deviations. Then the applications were redistributed with emphasis on the
examiners’ ZAE and on the classifications. The results show that the medians of the
examiners’ applications approached the general medians of the division, suggesting
that the new distribution is more balanced in volume of data than the original one.
Moreover, with the new distribution, the examiners had the majority of their
applications allocated within their respective ZAE, i.e., they would examine more
applications in their specific areas of knowledge and preference, also suggesting
that the new distribution contributes to better efficiency, quality, and motivation.

Additionally, the results obtained suggest that, although the five variables
directly related to volume of data tend to be the ones that mostly impact the
examination process, all ten variables selected, to some extent, influence the analy-
sis of complexity of patent applications.

On the other hand, as complexity is something relative, to investigate if this
complexity indeed captures the examination time/effort, a sensitivity analysis of the
model developed was performed in order to verify the correlations of variables and
IGC with time. In order to do so, it was then necessary to obtain a new sample of
patent applications, referred to as Standard Sample, now with the additional collec-
tion of the examination time variable. In this context, simulations considering
different variables and standard sample sizes were performed, with application of
the PCA method and the model developed, including calculation of the IGC with
different criteria and their correlations with time. The results obtained suggest that,
for our specific problem, the IGC with greater efficiency and stability was IGCY1,
i.e., using only the first principal component, the one which is most representative
as to total data variance.

It is also worth noting that the case including only three variables (number of
claim pages, total number of pages, and total number of claims) is the one
recommended to perform even more specific practical tests, whether because it
captures the influences of the main variables of direct volume of data, given the
simplicity for data acquisition and collection (as it does not require separation of
independent claims from the dependent ones), or because it has consistently higher
correlations of the IGCY1 with time, always close to 0.85.

Based on this new sample with the collection of the time for examination, the
patent applications were once again classified into the five classes defined (very
light, light, moderate, heavy and very heavy). Such classifications were carried out
twice, the first time using the time for examination variable as a reference, i.e., the
standard reference classification, and the second time using the IGCY1 ratio, i.e., the
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classification suggested by the model. Upon comparison between these classifica-
tions according to time and the classifications of the model, the results showed a
strong similarity, as the model correctly classified 43 out of the 50 patent
applications analyzed, a total of 86%.

After testing the mathematical model and the criteria for classification with the
correlations with time, the following step was to perform a first practical complete
redistribution test. In order to do so, it was necessary to collect a third and final
sample, referred to as Final Redistribution Sample, with 100 patent applications,
being 10 applications of 10 different examiners, all using data from previous
searches by international offices, so that the profile of this new sample was similar
to the profile of the standard sample, as our reference had already been tested.
Based on this new sample, we determined the main central tendency statistics of the
samples by examiner and calculated the Distribution Balancing Ratios (IBD) both
for the original distribution and for the sample redistributed according to the IGCY1.

The results obtained with the new redistribution showed that there was a better
balance in the examination concentration within the ZAE of each examiner, and in
the samples of six out of the ten examiners analyzed, there was an increased
number of applications distributed to them and pertaining to their own ZAE. Thus,
there is evidence that this new configuration contributes for the examiners to work
within their specific fields of expertise and knowledge and, consequently, to their
efficiency and motivation. It should also be noted that the new redistribution
produced a positive effect on the medians of the examiners’ samples, which was
mathematically quantified by calculating the IBD, which, in the original distribu-
tion, had a value of 0.83 and, after redistribution, increased to 0.90.

In short, our results suggest that the mathematical model is able to represent
quite satisfactorily the examination time/effort for patent applications. Also, the
logic proposed managed to achieve the goal of better balancing the examiners’
workload distribution.
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Abstract

The right to appeal exists as a response to the two main characteristics of every 
human being. The first refers to the attitude of not settling for adverse decisions, 
which leads people to seek instruments to remediate these decisions, while the 
second is the possibility that every human being has to make mistakes and the need 
to correct these mistakes in decision-making acts that may have been mistaken. 
Therefore, an appeal is an instrument that enables review of a decision by a higher 
authority to obtain its modification or revocation. In the patent system, appeals 
are used basically to reverse decisions of patent examiners during the examina-
tion procedure as, for example, the decision to reject a patent. Although all patent 
offices have procedures for appeal against first-instance decisions taken by these 
offices, there are significant differences as to how this procedure is conducted in 
each office. This chapter will study the laws and regulations, rules and procedures 
on appeals in two of the main patent offices in the world – the European Patent 
Office – EPO and the United States Patent and Trademark Office – USPTO, 
and in the Brazilian Patent Office – INPI, pointing out the main differences 
between them.

Keywords: appeal, patent, patent examination, industrial property, patent offices

1. Introduction

The right to appeal, in general, exists in several legal systems around the world 
responding to the two main characteristics of every human being. The first refers 
to the attitude of not settling for adverse decisions, which leads people to seek 
instruments to remediate these decisions, while the second is the possibility that 
every human being has to make mistakes and the need to correct these mistakes in 
decision-making acts that may have been mistaken [1].

Thus, an appeal is an instrument allowing for review of a decision made by a 
hierarchically higher instance aiming at its change or reversal. Appeals serve both as 
a process for correcting defective acts and as a process to find the actual and proper 
interpretation to a certain law or rule.
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In the patent systems, appeals are primarily used to change or reverse an 
adverse decision by a first-instance patent examiner upon examination of the 
patentability of an application. This examination verifies compliance by the 
application with the legal provisions to become a patent. Among these provisions, 
attention is called to patentability requirements – novelty, inventive step, and 
industrial applicability – and patentability conditions – sufficiency of disclosure, 
clarity and/or support for the claims. When the patent examiner understands that 
any of these legal requirements and/or conditions is not met, the patent applica-
tion is rejected.

Upon rejection of a patent application, a period for appeal against this deci-
sion begins. In the appeal procedure, a board of appeal or appeal division reviews 
the decision, taking the reasons that supported the first-instance administrative 
decision and the arguments of the parties into account, as to achieve a more proper 
decision for such case.

All patent offices have procedures for appeal against first instance administrative 
decisions taken by these offices, which are governed by specific laws, rules, and pro-
cedures. This chapter will study how appeals work in two of the main patent offices 
in the world, the European Patent Office – EPO and the United States Patent and 
Trademark Office – USPTO and in the Brazilian Patent Office – INPI, pointing out 
the main differences between them.

2. European patent office

The first relevant point of appeal procedure in the European patent system is 
that, unlike in the USPTO and INPI, appeals are not administrative proceedings. 
Although they exist in the EPO organizational structure, they are legal procedures 
under the responsibility of the boards of appeal [2, 3].

Boards of appeals are the second and final instances of the EPO, being indepen-
dent of such office and only governed by the European Patent Convention (EPC). 
They are divided into four boards: enlarged board of appeal; legal board of appeal; 
technical boards of appeal; and disciplinary board of appeal.

Any party to the first-instance proceedings that led to the contested decision 
and that have been adversely affected by a decision of the receiving section, 
examining divisions, opposition divisions, and the legal division of the EPO may 
appeal to the Boards of Appeal.1 In this regard, appeals may be divided into ex 
parte procedures, i.e., there is only one party to the appeal procedures, and inter 
partes, i.e., there are two or more parties to the appeal procedures. Inter partes 
appeal procedures occur when appealed decisions are taken by the opposition 
divisions, while ex parte procedures occur when the decisions are taken by the 
examining division. When there is more than one party to the appeal, the party 
filing the appeal is called the appellant, while the other parties are “parties of 
right” [2–4].

Although decisions taken by any of the EPO departments already mentioned can 
be appealed, technical decisions related to the patentability of a patent application 
or a patent already granted are those taken by the examining and opposition divi-
sions. Examples of these types of decisions are those rejecting a patent application, 
in case of examining divisions, or decisions to revoke a patent or reject an opposi-
tion, in case of opposition divisions. It is worth noting that the European patent 

1 Articles 106 and 107, EPC.
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system, unlike Brazil, allows for filing an appeal against the granting of a patent 
in cases in which the grant was based on a text not previously approved by the  
applicant [4].

Appeals in the European patent system have suspensive and devolutive effects. 
The suspensive effect suspends the effects of the appealed decision until a decision 
on the appeal is rendered by the boards of appeal. For example, if the opposition 
division decides to cancel a patent and the patentee files an appeal, the patent 
shall continue having its effects until the boards of appeal take a decision. On its 
turn, the devolutive effect, except for the interlocutory revision procedure to be 
addressed below, transfers the power to decide such case from the first-instance 
examining division to the boards of appeal [3].

Three actions are required to begin the appeal procedure: (a) filing of a notice of 
appeal within two months of notification of the appealed decision; (b) payment of 
an appeal fee, within the same period; and (c) within four months of notification 
of the decision, a statement setting out the grounds of appeal shall be filed.2 If the 
appellant fails to file the notice of appeal or to pay the fee within the established 
period, the appeal is deemed not filed [2, 4].

Once the appeal is filed, in case of ex parte procedures, it is forwarded to the 
division responsible for assessing the possibility of an interlocutory revision.3 
This procedure consists in an evaluation of the appeal by the examining division 
responsible for the appealed decision itself. If this division considers the appeal to 
be admissible and well-founded, it may rectify its decision or, if new objections 
are raised and not previously discussed, proceed with the examination. Three 
reasons, for example, may explain a change in a decision under appeal by the own 
first-instance division responsible for the decision: (a) the division made a mistake 
by not considering a certain part of the material available; (b) the division did not 
receive the material filed within the EPO on time due to an error by the EPO itself, 
or; (c) the division’s decision is not incorrect, but the presentation of new evi-
dence, facts, or changes in the application overcomes the objections that led to the 
appealed decision [5].

Nonetheless, if the appeal is not examined or allowed by the examining divi-
sion within three months of receipt of the statement of the grounds of appeal, 
it shall be remitted to the Board of Appeal without delay, and without comment 
as to its merit. As it only applies to ex parte procedures, this mechanism is not 
valid for decisions by the opposition divisions that, as already mentioned, 
always have at least two parties, the opponent and the patentee. If the appeal 
is received by the boards of appeal, the examining division cannot interfere 
thereon anymore. The mechanism of interlocutory revision is very useful to 
prevent cases that can be easily reversed from getting to the boards of appeal, 
saving quite some time.

Upon filing of the appeal, it will be examined for admissibility and, among other 
factors, the following points will be assessed: (a) if the decision is appealable, (b) 
if the appellant has the right to appeal, (c) if the deadlines were respected, (d) if 
the fee was paid, (e) if the notice of appeal and the statement of grounds meet the 
requirements in Rule 99 of the EPC [2, 4].

The statement of grounds of appeal shall contain a party’s complete appeal case. 
Accordingly, it shall set out clearly and concisely the reasons why it is requested that 
the decision under appeal be reversed, and should specify expressly all the facts, 

2 Article 108 of the EPC.
3 Article 109 of the EPC.
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arguments and evidence relied on.4 Pursuant to rule 12 [4] of the rules of procedure 
of the boards of appeal (RPBOA), these boards may use their discretion when 
admitting new submissions in the appeal procedure, i.e., when admitting facts, 
evidence, and/or objections not submitted during the first-instance procedure. 
Nonetheless, such submissions should be made preferably at the beginning of the 
appeal procedure, and the acceptance thereof by the board of appeals during the 
second-instance proceeding is at the board’s discretion. In this sense, these boards 
have been adopting a restrictive stance in accepting late submissions. In order to 
accept or not late submissions to the appeal procedure, the boards consider, among 
others, the following factors: the stage of processing of the appeal or whether 
the submission is detrimental to procedural economy and the complexity of the 
case5 [6].

Some other principles not expressly defined in the EPC or the RPBOA, but that 
were established by decisions of the enlarged board of appeal, have been governing 
the appeal procedure in Europe. One of these principles establishes an important 
distinction between decisions by examining divisions and those by opposition divi-
sions. When appeals come from opposition divisions, the boards of appeal cannot 
examine reasons that were not presented by the opponent during the first-instance 
proceeding and/or were not discussed by the opposition divisions, unless expressly 
authorized by the patentee. Nonetheless, the same restriction does not apply if the 
opposed decision is taken by the examining divisions, as in the case of an applica-
tion rejection decision. In these cases, appeals are not restricted to the reasons that 
led to rejection of the patent application, and the boards of appeal may broaden 
their examination to patentability requirements or conditions that were not dis-
cussed at first instance.

During the appeal phase in the EPO, oral proceedings may occur at the 
request of the EPO itself or at the request of any other party to the appeal. When 
oral proceedings occur during the appeal, they are public, unlike those occur-
ring before the examining divisions.6 In cases of oral proceedings, the Board of 
Appeal may provide a preliminary opinion on the matter within four months 
of this proceeding, enabling the appellant to assess its chances of success in the 
appeal.7

Regarding the powers of the boards of appeal in deciding appeals, article 111 
(1) of the EPC determines that the boards may either exercise any power within the 
competence of the first-instance department which was responsible for the decision 
appealed or remit the case to that department for further prosecution. At this point, 
article 11 of the RPBOA advices the board not to remit a case to the department 
whose decision was appealed for further prosecution, unless special reasons present 
themselves for doing so. As a rule, fundamental deficiencies which are apparent in 
the proceedings before that department constitute such special reasons [2, 6]. The 
decisions of the boards of appeal are unappealable. Nonetheless, as an exception, 
it is possible, under certain conditions, to request review by the enlarged board of 
appeal.8

Figure 1 shows a schematic presentation of the procedures for appeal against 
rejections in the EPO.

4 Article 99 (2) of the EPC and Article 12 (3) of the RPBOA.
5 Article 13 of the RPBOA.
6 Article 116 of the EPC.
7 Article 15 of the RPBOA.
8 Article 112a of the EPC.
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3. United States patent and trademark office

An important difference of the United States patent system compared to the 
Brazilian system, for example, is the fact that several are the possible paths in the 
USPTO after a second or subsequent rejection of some claims in a patent applica-
tion. The applicant may file a request for continued examination (RCE),9 file for an 
amendment after final (AAF),10 abandon the application, apply for a continuation-
in-part,11 or file a request for appeal [7, 8].

Appeals in the United States patent system aim to review objections related to the 
patentability of claims in a patent application and may be filed after a second action by 
the office rejecting some of these claims. These procedures, at the administrative level 
of the USPTO, are conducted by three administrative judges of the Patent Trial and 
Appeal Board (PTAB), which is the second-instance administrative body responsible for 
patents in this office. These judges must be people with technical and legal knowledge. 
The duties of this Board are: (a) to review decisions rejecting claims in patent applica-
tions; (b) to review reexamination appeals;12 (c) to conduct derivation proceeding,13 

9 Request for Continued Examination (RCE). This is a request to reopen the processing of the patent 
application yet at first instance through the payment of a specific fee, where the examiner will evaluate 
the changes in the claims and the arguments presented [8].
10 Amendment after final (AAF). It is the filing of amendments to claims. This procedure, unlike the 
RCE, is free of charge; however, the examiner has little time to examine it [8].
11 Continuation-in-part. A request for continuation of an original patent application, where a new 
matter or new claims are included in the application. This procedure does not end the first-instance 
proceeding for the new matter included.
12 Reexamination. Procedure that can be requested by anyone, at any time during the term of a patent, 
aiming at reviewing a patent already granted.
13 Derivation proceeding. This is a trial proceeding conducted at the Board to determine whether (i) 
an inventor named in an earlier application derived the claimed invention from an inventor named in 
the petitioner’s application, and (ii) the earlier application claiming such invention was filed without 
authorization.

Figure 1. 
Schematic representation of the procedure for appeal against rejection in the EPO.
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(d) to conduct inter partes review;14 and post-grant review.15 Each of these procedures 
is conducted by a jury composed of at least three members of the board, who shall be 
appointed by the Director [9].

The USPTO’s appeal procedure begins with the submission of a notice of appeal and 
payment of the required fee within no more than six months after the decision deny-
ing the patentability of the claims. Then, within a period of two months, which can be 
extended in exceptional situations for up to five months, the appeal brief must be filed 
with the office, including, in addition to the applicant’s arguments regarding each of the 
objections raised by the examiner, other information, such as the name of the interested 
party, a concise explanation of the matter defined in each independent claim that has 
been rejected, and an appendix containing a copy of the claims under appeal [10].

A pilot program in progress at the USPTO provides the possibility of filing a 
pre-appeal request with the notice of appeal, where the applicant may request a 
review of the decision rejecting the claims. This request may not exceed five pages 
and must provide a series of succinct, concise, and focused arguments explaining 
the reasons why the review is being requested. This request is assessed by a panel 
of three examiners, including the examiner responsible for the decision to reject 
the claims. There are four possible outcomes for this review: (a) the request will 
continue under appeal, as the reasons were not sufficient; (b) the first-instance 
proceeding will be reopened; (c) the claims are accepted and, (d) the pre-appeal 
request does not meet the requirements and is disregarded [9].

After the appeal brief is filed with the USPTO, it does not immediately enter the 
jurisdiction of the appeal board. Appeals are first examined at an appeal conference, 
whose participants are the examiner responsible for the decision to reject the claims 
him/herself, his/her supervisor, and a third examiner who is able to consider the mer-
its of the matter under appeal. After this procedure, the examiner may introduce new 
objections to reject the claims and reopen the case at first instance, may reverse the 
decision denying the claims, or may maintain the appeal, preparing a written response 
to the reasons for appeal. This reply must discuss all grounds for the challenged deci-
sion, enabling the examiner to add new objections to the request, if applicable.

After filing a notice of appeal with the USPTO, the filing of amendments to the 
application is not a matter of right. For acceptance of such amendments, two dead-
lines shall be considered and certain criteria shall be met. In the case these amend-
ments are filed on the date or after the notice of appeal and before the appeal brief, 
such amendments may be accepted, as long as: (a) they cancel claims or comply with 
any requirement of form expressly set forth in a previous Office action; (b) they 
present rejected claims in better form for consideration, (c) they show good and 
sufficient reasons why the amendment is necessary and was not earlier presented.16 
Amendments filed on or after the date of filing a brief may not make substantive 
amendments to the claims, but may be admitted: (a) to cancel claims, where such 
cancelation does not affect the scope of any other pending claim in the proceeding, 
or (b) to rewrite dependent claims into independent form.17 Amendments to the 
application are not accepted after the appeal enters the jurisdiction of the PTAB [10].

Like the filing of amendments to the application, the filing of new evidence or tes-
timonies for inclusion in the application follows certain rules. If these amendments are 

14 Inter partes review. It is a trial proceeding conducted at the Board to review the patentability of one or 
more claims in a patent based on novelty and inventive step and only on the basis of prior art consisting 
of patents or printed publications.
15 Post-grant review. It is a trial proceeding conducted at the Board to review the patentability of one or 
more claims on any ground and any matter of the prior art.
16 37 CFR § 1.116.
17 37 CFR § 41.33.
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filed at the time of or after filing the notice of appeal, but before the appeal brief, these 
amendments may be accepted if the examiner understands that: (a) such evidence 
and/or testimonies surpass all objections under appeal; (b) show good and sufficient 
reasons as to why the amendment is necessary and was not previously filed. In all other 
cases, they shall be rejected. New evidence may not be filed together with the brief.

In case a new objection to the application is added to the examiner’s written 
response to the appeal brief, the appellant has two options: apply for a reopening of 
the proceeding at first instance or request that the appeal is maintained by filing, 
within two months, a reply to the examiner’s opinion. Only after expiration of the 
deadline to file the reply with the office, the appeal is forwarded to the PTAB. In this 
reply, no amendments to the claims or new evidence are admitted.

In the American patent system, the appellant may request oral proceedings in 
circumstances in which the appellant thinks it is necessary or desirable for proper 
understanding of the appeal. This request is made in writing and shall be accom-
panied by the payment of a fee, within two months of the date of the examiner’s 
response to the appeal brief, or on the date of filing of his/her reply.

After submission of the reply to the examiner’s opinion, with or without oral 
proceedings, the three PTAB judges shall render the final decision, issuing a written 
decision, whose outcomes may be: (a) affirmance, a situation in which the exam-
iner’s decision of rejecting the claims is fully confirmed; (b) affirmance-in-part, a 
situation in which the examiner’s decision of rejecting at least one of the claims is 
confirmed, but not all; (c) reversed, when the decision of denying the claims is not 
confirmed, and (d) new grounds for rejection, a situation in which the PTAB judges 
understand there are additional reasons for which at least one of the claims is not 
patentable. In this last case, the appellant has two options: apply for reopening of 
the proceeding at first instance and file amendments or evidence deemed necessary, 
or request a review of the case. In the review, the appellant shall define specifically 
where he or she believes the appeal board was mistaken.

Figure 2 shows a schematic presentation of the procedures for appeal against 
rejection in the USPTO.

Figure 2. 
Schematic representation of the procedure for appeal against rejection in the USPTO.
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4. Brazilian patent office

In the Brazilian patent system, the instrument for administrative appeals is 
provided for in chapter 1 of title VII of Law No. 9,279 of 1996, the Brazilian IP Law 
(LPI). This chapter of the aforementioned Law addresses the applicable appeals 
against decisions rendered by INPI, therefore including decisions related to patent 
applications [11].

Appeals are filed voluntarily by anyone feeling aggrieved in their rights by 
a decision determining rejection of a patent application, aiming at changing 
such decision. This filing is made in up to sixty days after the decision rejecting 
the application is published in the Industrial Property Gazette (RPI),18 through 
a written petition, observing the administrative principles of publicity and 
formalism [12].

Paragraph 2 of Article 212 of the LPI makes two important reservations about 
situations in which it is not possible to appeal against the INPI decisions regarding a 
patent application. The reservations are as follows: a decision determining the final 
dismissal of a patent application and a decision accepting the patent application. 
Therefore, it is clear, regarding the decisions on patentability of a patent applica-
tion, that only decisions determining rejection of a patent application are subject to 
appeal [11].

Administrative appeals in the Brazilian patent system have suspensive and full 
devolutive effects, applying all provisions pertinent to examination in the first 
instance, in so far as they are applicable. The suspensive effect interrupts the effects 
of the contested act since the filing of the appeal until final decision, aiming to 
safeguard the right of the applicant and protect him against the damaging effects 
resulting from the appealed decision. The two major practical consequences of the 
suspensive effect are the interruption of the period of prescription19 and the impos-
sibility of filing a lawsuit against the act to be challenged while there is no decision 
on the appeal [13, 14].

On its turn, full devolutive effect means that the decided matter is fully 
referred to a higher hierarchical authority for acknowledgement and decision, 
which for INPI is represented by the President of the independent agency. This 
implies full review of the merits of the patent application under analysis by a 
second administrative instance coordination. In this case, as all relevant provisions 
applied in the examination at first instance are still valid, second-instance examin-
ers may suggest amendments to the application, carry out new searches, and raise 
new objections to the application, even if these have not been discussed at first 
instance. Accordingly, the appellant is allowed, at second administrative instance, 
to come up with new evidence favoring the application patentability, and amend 
the specifications and its patent claim scope, as long as the same are limited to 
what was initially disclosed.

In the Brazilian patent system, third parties may be a party to administra-
tive appeals under patent applications. The period therefor is sixty days, and the 
counter-arguments petition shall be filed under the appeal20 [11, 12].

18 The Industrial Property Gazette (RPI) communicates all INPI decisions to the general public by means 
of decision codes.
19 The 5-year period for filing legal actions is interrupted.
20 Article 213, LPI. Interested parties shall be summoned to file, within sixty (60) days, counter-
arguments under the appeal.
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Although decisions on appeals are the responsibility of the President of INPI, 
as these decisions involve technical matters related to many technologies, the 
substantive examination is actually performed by a specific coordination office 
reporting directly to the INPI Presidency – the General Coordination Office for 
Administrative Invalidation Proceedings and Appeals (CGREC). This coordination 
office is responsible, therefore, for the administrative processing of patent 
applications at second administrative instance, for matters related to industrial 
property.

The two main duties of CGREC are: the issuance of expert opinions in intel-
lectual property matters to support the President of INPI, which is the authority 
competent by law to register them, and the search to consolidate an administrative 
case law on the matter21 [15].

CGREC is currently divided into three technical coordination offices and one 
administrative support division. The CGREC division that deals with patents at 
second administrative instance is the Technical Coordination for Appeals and 
Administrative Invalidation Procedures for Patents (COREP), which is composed of 
eighteen patent examiners [16].

The following section shall present the administrative processing of patent 
applications at second instance in INPI.

4.1 Second-instance administrative proceedings for patent applications at INPI

Once a patent application has been rejected at first instance, the applicant may 
file an appeal, what must be done in up to sixty days, according to article 212 of the 
LPI. In case the applicant elects to file the appeal, a new procedural phase begins in 
INPI, which initiates with the admissibility exam; having the application satisfied 
the formal requirements,22 decision code 12.2 is published in the Industrial Property 
Gazette.23

After publication of the appeal against rejection in the RPI, any interested party 
may file counter-arguments to the appeal, which are, in general, filed by third 
parties interested in the patent application, aiming at preservation of the rejection 
decision on the application. As appeals are fully referred to a higher instance, the 
second administrative instance completely reexamines the matter of the patent 

21 Article 15, DECREE No. 8,854/2016 – The General Coordination Office for Administrative 
Invalidation Proceedings and Appeals is responsible for: I – examining and providing technical support 
for the decisions of the President of INPI in administrative invalidation proceedings and appeals filed 
pursuant to the prevailing industrial property laws and regulations, and issuing opinions on the matter 
raised; II – examining and providing technical support for the decisions of the President of INPI in the 
appeals regarding intellectual property, which registration is under the responsibility of INPI by law; 
III – guiding and coordinating the systematization, organization, and update of administrative decisions 
related to intellectual and industrial property, seeking to consolidate an administrative case law on mat-
ter; and IV – proposing improvements to the guidelines and procedures for examination of appeals and 
administrative invalidation proceedings filed pursuant to prevailing intellectual and industrial property 
laws and regulations.
22 In the admissibility examination, it is verified whether the appeal is applicable, if it is timely, and if 
the fee was paid.
23 Decision code 12.2 indicates that an appeal was filed aiming at a new examination of the matter by the 
president of INPI.
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application, applying all relevant legal provisions employed in the first-instance 
examination.

In the examination of the patent application by the second instance, the 
examiner uses all documentation filed at the first instance (expert opinions, 
petitions, amendments to the application, supporting information, etc.), as 
well as any new information filed by the appellant in with the appeal petition 
or by interested parties in the counter-arguments petition, if any. After the first 
second-instance examination, there are four possible outcomes for the patent 
application: the appeal is granted (decision code 100), the appeal is denied 
(decision code 111), non-patentability opinion (decision code 120) or techni-
cal requirements (decision code 121). In the decision to grant the appeal, the 
second-instance examiner understands that the application meets the legal 
requirements and conditions, draws up an opinion pointing out the parts of 
the documentation that shall compose the patent, and refers the application 
for decision of the President of INPI. In the decision to make requirements, 
like in the first instance, the second-instance examiner understands that the 
application or part of it has patentability conditions; however, it shows irregu-
larities that prevent patenting as it is. For this reason, they issue an opinion 
requesting the appellant to meet certain requirements in order for the applica-
tion to meet patentability requirements and conditions. When the examiner 
understands that the application does not meet the patentability requirements 
and/or conditions, he/she may decide to deny the appeal, a situation in which 
it is no longer possible to discuss it, and the application is forwarded to the 
President for decision, or he/she may issue a non-patentability opinion, situ-
ation in which new arguments and/or documents of the state-of-the-art are 
presented by the examiner or further clarifications by the applicant may be 
necessary.

During examination, the second-instance examiner evaluates the same legal 
requirements and conditions as the first-instance examiner and uses the same 
Normative Instructions and Examination Guidelines. Figures 3–5 show a schematic 
representation of the procedural flow of patent applications at second instance 
in INPI.

Figure 3. 
Schematic representation of the procedural flow of patent applications at second administrative instance 
in INPI.



123

Comparative Analysis of Appeal Procedures in the European, American and Brazilian Patent…
DOI: http://dx.doi.org/10.5772/intechopen.98413

5. Final considerations

As it was evidenced, although the three patent offices have procedures for appeal 
against first-instance decisions, there are significant differences in the procedures 
of each of these offices, starting with the type of proceeding. While in the EPO it 
is a legal proceeding, in the USPTO and in INPI, it is an administrative proceeding. 
There are also differences in the types of appealable decisions in each office.

Figure 5. 
Schematic representation of the procedural flow of patent applications after technical requirements in INPI.

Figure 4. 
Schematic representation of the procedural flow of patent applications after technical requirements in INPI.
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Regarding decisions related to the examination of the application patent-
ability, in Brazil only decisions rejecting patent applications are subject to appeal. 
In Europe, in addition to decisions rejecting patent applications, the decisions by 
opposition divisions are also subject to appeal, in other words, those determining 
rejection of the opposition and maintenance of a patent in its full or amended form 
or those setting out the cancelation of the patent.

In the specific case of procedures for appeal against decisions rejecting a patent 
application, these offices also differ regarding the terms, the rules for filing new 
submissions, the existence of a review mechanism before analysis by the board of 
appeals, as well as the participation by interested third parties.

Regarding deadlines, the EPO and the USPTO present different deadlines for 
filing the notice of appeal and the grounds of the appeal. At INPI, both the notice 
of appeal and its grounds shall be filed together, within a maximum period of two 
months of the notice of the decision to reject the patent application.

All offices, as long as pursuant to certain conditions, permit amendments to 
the claims and/or filing of new evidence after the notice of appeal. In the case of 
the EPO, these submissions shall be filed preferably at the beginning of the appeal 
procedure, and the boards may accept or not, at their discretion, new submissions 
during the appeal procedure. In the USPTO, the filing of new evidence and/or 
amendments to the claims is also subject to certain rules; however, it is important to 
highlight that these submissions shall be filed before the appeal is sent to the PTAB, 
and no new submission shall be accepted after that date. In INPI, the filing of new 
evidence and/or amendments to the claims is accepted throughout the processing of 
the appeal. However, the filing of amendments to the claims is subject to the provi-
sions in Article 32 of the LPI.24

Unlike INPI, both the USPTO and the EPO have a mechanism for the first-
instance department responsible for the decision to review its own appealed deci-
sions before they are forwarded to the boards of appeal. This mechanism allows for 
quick resolution of some cases, with significant economy of time and resources.

INPI, unlike the EPO and the USPTO, has a mechanism for participation of 
interested third parties in the procedure for appeal against the rejection, the 
so-called counter-arguments to the appeal, which allows any interested parties 
to submit the reasons why they understand that the decision of rejecting a patent 
application shall be upheld. Regarding the effects of the appeal, both in Europe as in 
Brazil, the suspensive and devolutive effects apply.

Table 1 briefly presents the main differences in the appeal procedures of the 
three offices analyzed.

Results obtained through a comparative study enabled to identify good prac-
tices related to appeals adopted in two of the main patent offices in the world with 
potential for application in INPI. Among these practices, it is important to note 
the existence of a mechanism for reviewing the challenged decision by the first-
instance department responsible for such decision, like the interlocutory revision 
mechanism adopted in the EPO, for example. Implementation of a mechanism 
similar to that in INPI is currently under evaluation by the Institute. If imple-
mented, INPI may greatly improve its efficiency, considering that decisions that 
may be easily reversed, whether because of new evidence submitted or because 
of submission of new patent claim scopes overcoming the objections made in the 
first instance, may be reversed in a more speedy and economic way, with no need 

24 Article 32 of the LPI provides that amendments to the claims are not accepted when they add informa-
tion to what was initially provided or broaden the scope of protection of the claims in comparison with 
the claims filed until the request for examination of the patent application.
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for evaluation by a new examiner or collegiate. It is worth noting that by shedding 
light on the laws, regulations, and procedures for appeals in three important patent 
offices, highlighting the practices adopted in each office, this study may contribute 
for the applicant to increase his/her chances of success in the appeal stage in these 
three patent offices studied.

EPO USPTO INPI

Type of proceeding Legal Administrative Administrative

Appealable decisions
(regarding patentability)

Rejection
Maintenance of a patent
Revocation of a patent

Second or subsequent 
decision rejecting one 
or more claims

Rejection

Filing of appeal 2 months Up to 6 months 2 months

Reason for appeal 4 months Up to 11 months 2 months

New submissions1 YES YES YES

First-instance revision YES YES NO

Counter-arguments2 NO NO YES

Effects Suspensive
Devolutive

— Suspensive
Full devolutive

Oral proceedings YES YES NO
1In all offices, the submission of new claims and/or evidence to the proceeding is subject to specific rules.
2The results presented in this row of the table refer specifically to appeals against a decision rejecting a patent 
application.

Table 1. 
Comparative table of the appeal procedures in the EPO, the USPTO, and INPI.
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