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Chapter 1

Introduction

1.1 To the audience

This reader presents an introduction on the use of know-how and intellectual
properties (IP) and its benefits for students in science, engineering, medical
and business courses. The basic concepts and definitions of IP will be treated
and also their use and purpose will be described.
The different topics of IP are explained with an example relevant to your
background.
Those interested will find additional information in the appendix appendix B
by following the links.

1.2 Every day IP

Chances are that you are using products or services appropriated by a variety
of intellectual property rights (IPR) on a daily basis, eg. brands, designs,
patents, copyrights.
Many of the products that you will buy or use daily are from a certain brand.
Such a brand makes you recognize the product and the manufacturer. For
example the brand Coca-Cola for cola. On the other hand manufacturers
and organisations use their brands to market their products and services.
Next to brands, organisations have their tradenames registered at the Cham-
ber of Commerce.
The book you are reading or the music you are listening to are works made
by an author or musician. These makers would like to be rewarded for the
efforts put into the making of their work. You are therefore not allowed to
copy this work without their permission since it is copyrighted.
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In the development and production of bicycles and cars there are many
proprietary technologies. Manufacturers of these product would like to earn
back their investments in research and development by using patents.
When you are already developing products yourself now or in the future
and when involved as entrepreneur or manager you will have to work with
different kinds of IP. As a student it is therefore useful to acquire sufficient
knowledge of IP for your future career. Even during studies you it can be
worthwhile to use them for many reasons, for example for design assign-
ments.

1.3 Why do IP rights exist?

Several hundred years ago the use of intellectual property rights was hardly
known. At the beginning of the book printing technology it became possible
to copy and disseminate works of literature far more easily. From that mo-
ment authors and publishers started to feel the need to appropriate the rights
for the production and distribution of these works. With new technologies
during the Industrial Revolution mass production in large quantities became
feasible for products and devices. This gave rise to a growing interest by
manufacturing companies to appropriate trademarks, logos and patents for
their products and inventions.

The modern patent in Venice

During the fifteenth century, Venice was a rich and flourishing
city. One of the reasons for this prosperity was the stained glass
produced on the island of Murano.
This was a rare and expensive product that became an important
economical asset for the city.
However, the formula for making coloured glass was known only
to a few people: the glassmakers of Murano.
The Senate of Venice began to worry about the possibility that
the glassmakers might die or flee to other countries, thus losing
this precious secret.
To avoid such hypothesis, Venice offered the glassmakers to train
some apprentices sent by the city. However, the glassmakers
refused because accepting the offer would have meant that they
loose their monopoly and create potential competitors.
Understanding Murano’s concern, Venice offered, in exchange
for the secret, an exclusive right for a limited time to guarantee
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the glassmakers monopoly. The document granting this right
was called a “patent”, from the Latin verb “patere”, meaning to
make known.
Thanks to this, the craftsmen accepted the offer and Venice man-
aged to keep the secret, so that we can still enjoy the beautiful
coloured glass of Murano today.
In 1474, Venice published the first patent statue in history, to
regulate the matter. See figure 1.1.

Figure 1.1: The Venetian Patent Statute, enacted by the Senate of Venice
in 1474, is widely accepted to be the basis for the earliest patent system in
the world.

The general concept behind the use of intellectual property rights is that
the creator or manufacturer can apply for a temporary exclusive right hence
appropriating their (often intangible) assets and stopping competitors. By
doing so the IP owner acquires the possibility to exploit the production of
these assets which are otherwise easily copied or manufactured by competi-
tors. So, on the one hand intellectual property rights incentivize persons and
innovators who invested both time and money to develop a new product.
While on the other hand competitors cannot copy the product and sell it at
a cheaper prices without making such investments.
Consumers of those products which have been appropriated with intellectual
property rights may have to pay a higher price. Without these intellectual
property rights competitors would have been able to sell the products at a
lower price. For society at large the introduction of IPR is not only to have
all products available at the lowest prices, but to have access to new products
and innovations. While using IPR innovative companies are temporarily in
a position to charge higher prices thus enabling a return on (earlier made)
investments. This is shown in figure 1.2.
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Corporations, creators Revenue ⇔ Products Society

Figure 1.2: Use for business and society

1.4 Well known IP

Companies, entrepreneurs, authors, engineers, developers, scientists and in-
ventors can use a variety of IPRs like copyrights, trademarks, patents, trade
names, logos, designs, databases, plant breeders, integrated circuit layout
and trade secrets.
Some of the well known IP rights are:

Copyright Will give the creator (author) at the end of the creation au-
tomatically global protection for original works like text, music and
images. Copyrights limit free distribution of the work.

Trademarks After registration, the trademark owner receives the exclusive
right to use the trademark for certain goods and services. A trademark
right can be used to take action against competitors who want to
exploit the same or similar trademark in the same market.

Patents After the application, registration and examination of a patent,
others can be excluded from the commercial exploitation of the
patented invention.

Tradenames Trade and company names are used to make a company
known to customers in the market and ensure a reputation and thus
customer loyalty. Another company may not cause confusion with its
trade name by using a trade name that is too similar to a previously
registered trade name.

Designs After registration, the design holder receives the exclusive right to
use the design. A design right can be used to take legal action against
competitors who wish to exploit a similar design.
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1.5 Frequently used IP for innovations

This document will not describe the legal aspects of IP. See the links to
several articles of different laws in appendix D. We will describe how to use
IP, and more specifically for innovations. An overview of the importance of
the different IP rights for innovations can be seen in the following table.

Table 1.1: Effectiveness of appropriability mechanisms for product innova-
tions; % product innovations for which deemed effective.

Sector n
Se-

crecy Patents
Other
IPRs

Lead
time

Comple-
mentary

sales
services

Comple-
mentary
manufac-

turing

Food 89 59 18 21 53 40 51
Petroleum 15 62 33 6 49 40 36
Basic
chemicals

35 48 39 12 38 46 45

Drugs 49 54 50 21 50 33 49
Machin-
ery tools

10 62 36 9 61 43 35

Comput-
ers

25 44 41 27 61 40 38

Electrical
equip-
ment

22 39 35 15 33 32 32

Semicon-
ductors

18 60 27 23 53 42 48

Medical
equip-
ment

67 51 55 29 58 52 49

Au-
toparts

30 51 44 16 64 45 53

All 1118 51 35 21 53 43 46

From: Scotchmer [Sco04] Table 9.1, page 260.
Source: Cohen, Nelson, and Walsh [CNW00], table 1. Note: Each number is
a mean response, representing the percentage of product innovations in the
row category for which the type of protection in the column is deemed “effec-
tive”. The response categories are <10%, 10%–40%, 41%–60%, 61%–90%,
>90%.
In general we can see that secrecy (including what we call know-how) is one
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of the most frequently used appropriability mechanisms. At the same time
patents are important in the sectors drugs and medical equipment.
Other IPRs (for example trademarks or designs) are less frequently used for
innovations, but are of course very important for sales and marketing.

1.6 An example using patents and IP rights for
technology transfer

In this section we introduce the example which will be elaborated in next
chapters, which elaborates the commercial use of an academic patent in one
of the Dutch topsectors of industry. Research took place at the University
of Technology at Delft in the Netherlands by professor Mark van Loosdrecht
and dr. Merle de Kreuk in the mid nineties.
Based upon their research a novel methodolology for sewage water treat-
ment using more efficient sludge granules was developed. This methodology
has been patented by the university. These granules show a better perfor-
mance in waste water treatment plants due to improved settling properties
while at the same time removing nitrogen and phosphorous. Therefore this
technology enables a fast, simple and compact treatment with less energy
consumption. In the end the water quality of the effluent is better leading
to less pollution problems for the environment.
The subsequent steps of developing and piloting this technology on site
has been executed by engineering company Royal Haskoning DHV together
with the university. Funding for this work in research and development
and scaling has been provided by several organisations eg. the Netherlands
Entreprise Agency (RVO). After piloting at the waste water treatment plants
Veluwe, Rijn and Ijssel and Rijnland, the technology has been implemented
by contractors in other plants worldwide. In 2020 the Nereda technology
has been a nominated as a breakthrough technology in this sector. As such
the case of Nereda shows an excellent example of research commercialisation
enabled in a public private partnership.
See for more information about the Nereda technology section E.5.
The priority patent for this technology entitled ‘Method of the treatment of
waste water’ can be found in NL1021466C2. During the priority year the
application has been continued as WO2004/024638A1 and subsequently as
EP1542932B1. The first patent is owned by the University of Technology
Delft and in 2005 the patent has been assigned to engineering company DHV
(later Royal Haskoning DHV, or RHDHV). Meanwhile the title has changed
into ‘Method of the treatment of waste water with sludge granules’. These
patent application procedures will be elaborated and used as example in this
case on academic patents (see section 4.6).
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Figure 1.3: Nereda process cycle

This patent application is used as the example for the explanation of patents.
The application can be seen in section E.1
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Chapter 2

Know-how and trade secrets

2.1 Introduction

Know-how and trade secrets are important assets for companies and public
research institutes.
Many entrepreneurs consider know-how as one of the most valuable assets
of their company. Hence and although know-how is not a IP right as such
we will go into know-how in this chapter.

2.2 What is know-how?

Know-how is defined by certain knowledge and skill set obtained
by a limited number of specific persons involved in manufactur-
ing, marketing and sales processes of an organisation. By its
very nature know-how is not accessible freely or without certain
limitations to third parties and persons.

General knowledge in textbooks available to everybody is not considered
know-how. See for an example of this definition of know-how Nieuwenhoven
Helbach, Huydecoper, and Nispen [NHN02] chapter 5 (in Dutch).
In this context, third parties can be defined as organisations or persons who
do not have access to certain know-how. In general very few persons within
an organisation have access to specific know-how. Third parties and out-
siders will always have to invest considerable time and resources to build up
comparable know-how. As such, we conclude that know-how in an organi-
sation is kept secret from third parties.
It is evident that persons must possess certain kills and knowledge in order
to fulfill certain processes and tasks, for example the design and assembly
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of a product, the draft of an algorithm, the acquisition and analysis of
data. Therefore know-how consists of the combination of technical skills, the
processing of information thereby using technical knowledge. Besides, non-
technical knowledge like market data, marketing techniques, information
about rules and regulations within a political context, data about relations
and networks are also part of the know-how of organisations.
Investments in research and development contribute to the formation of valu-
able know-how, as well as working experience of and technical courses for
personnel. In this case the acquisition and storage of information like tech-
nical data, equations, standards, specifications, processes, methods, recipes,
drawings and their use by professional personnel.

2.3 Using know-how

Many corporations, public research institutes and multinationals have a divi-
sion with IP specialists or in house council. They make sure that procedures,
certain rules and codes of conduct concerning IP and know-how are in place
and will be followed upon. Such procedures and conduct are often men-
tioned explicitly in labor contracts. An example of this is a non-disclosure
clause.
But also at small and medium sized enterprises or startup companies with-
out in house IP specialists or council it is important to implement internal
procedures and codes of conduct to deal with IP and know-how. For those
companies which supply parts, products or processes in a supply chain these
procedures and codes of conduct are even more important. Without them
such companies may run the risk that employees share too much essential
know-how with customers or clients.

2.3.1 Using know-how by the company itself

The use of IP rights enable companies to have a positive return on invest-
ment in their research, development, marketing and manufacturing with a
healthy commercial margin. On top of this, it is important to realise that
the combined use of know-how and patents contribute to the successful in-
troduction of technical innovations in the marketplace. In this process know-
how of specialists is essential to deliver products and services to customers
and clients. In the economic domain the concepts and use of know-how
and patents show a striking number of resemblance. Both are a source of
(technical) knowledge enabling the owner and user to use technical capaci-
ties and developments and thereby a head start or lead advantage which is
not available to competitors. The owner of the know-how can exploit this
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technological advantage in the marketplace, for example in certain manu-
facturing processes.

2.3.2 Using know-how by third parties

Many companies do not have manufacturing plants in all countries over the
globe. In those countries where there is an outlet for their products or
services but where they are not operational themselves in terms of manufac-
turing, marketing and sales it may be profitable to act as a licensor and work
with license agreements. These license agreements are often struck for both
patents as well as for know-how. The temporary, exclusive nature of patents
provide either the patentee or the patent licensee protection against infringe-
ment by competitors. On the other hand, license agreements between the
licensor and licensee determine the scope and field of use, geographical area,
region or country, time frame in years and royalties or milestones to be paid.

2.4 Rules and regulations

Rules and regulations for know-how can be found in the EU directive
2016/943 and in the Dutch Act of Trade secret protection.

This act rules the protection against unlawful public use of know-
how and business information. This combination of know-how
and business information is often defined as trade secrets.

According to the act and the directive a company or organisation must
comply to certain conditions with regard to the information which:

a. is kept secret because it is not common knowledge or accessible by
third parties,

b. has value in relationship with the trade or transactions of the company
or organisation, and

c. is kept secret by the company or organisation by means of certain
measures (for example a registration system and limited accessible for
persons only on a need to know basis).

All in all it must be clear that know-how is a personalized asset. At the
end of a labor contract the know-how does not automatically disappear (see
figure 2.1). This situation raises the question if know-how can be claimed
by the employer at all?
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Figure 2.1: Know-how: There it is and there it goes.
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Chapter 3

Patents

3.1 Introduction

With a patent you become the owner of your invention.

Thus a patent is property which you can use:

a. preventing others to use your invention, or
b. giving permission to others to use your invention.

The concept of property is defined under (inter) national law and regu-
lations. This is also true for patents since patents are part of industrial
property rights. Using a patent in a specific country will always depend on
the framework of laws and legislation in that country.
Since the use of an invention is often not limited to a particular country
only, it can be profitable to use it in other countries as well.

The world of inventions is therefore multinational or worldwide.

Since patents are used on a globally there are several international treaties
for patents next to national patent laws. An introduction into the most
important international treaties can be found in section 3.2.
Most relevant features of patents are elaborated in following sections.
From section 3.6, the contents of a patent will be described using the main
example (see section 1.6).
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3.2 Patent laws and treaties

Every country has its own patent law. In addition, there are often re-
gional or international cooperations through treaties. An example of such
a regional cooperation is the European Patent Convention. This European
cooperation has ensured that the patent laws in the 38 member states are
harmonised. There is also a global treaty for a central worldwide patent
application through the World Intellectual Property Organization (WIPO)
(193 member states).

• The Dutch Patent Act is determined in the Rijksoctrooiwet 1995
(ROW). The Netherlands Patent Office (Octrooicentrum Nederland)
grants Dutch patents.

• The patent law for European patents is determined in the European
Patent Convention (EPC). A European patent is granted by the Eu-
ropean Patent Office (EPO). Next they are registered by the applicant
in the countries of interest.

• The route a worldwide patent application is determined in the Patent
Cooperation Treaty (PCT). However, no patent will be granted in
this procedure. After this central application, the patent application
is continued in the countries or regions of interest.

3.3 Patent rights

Patent law excludes others from commercially:

• making,
• using,
• selling, or
• stocking

the invention.
Such exclusivity lasts for a maximum period of 20 years after the filing date
of the patent application.
The restrictions that a patent exerts are determined by the legislation of
a country in question. These restrictions can therefore differ greatly from
country to country. It should be noted that the Treaty of Paris (1883)
guarantees a minimum harmonisation.
In Europe, a patent generally restricts the commercial making, use, sale and
stocking of the invention, but it does allow to use the invention for one’s
own non-commercial use.
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So you can build a Ferrari for yourself, but don’t sell it to your
neighbour, because that would be a commercial act.

Under certain conditions, it is also permitted to use the invention for sci-
entific and research purposes, without being able to be prosecuted for in-
fringement.
For a precise description of the legal consequences of a patent in the Nether-
lands, see article 53 ROW (in Dutch).
The patent right can no longer be used if the patent holder, or someone else
with the consent of the patent holder, has sold the patented product. You
can then do whatever you want with the patented product. This is called
exhaustion. This is described in article 53 paragraph 5 ROW.

3.4 Inventions

Most people have a general idea about inventions and inventors. For exam-
ple, it is:

• a new development,
• often with a technical background and
• an improvement over existing technologies.

More formally, an invention is often described as a technical solution to a
problem.

However, an invention is not defined in patent law!

In patent law, the definition of an invention has been avoided by defining
accurately what is not considered an invention. For example, theories and
mathematical methods are not regarded as inventions hence they cannot be
patented.
Furthermore, an invention must be industrially applicable. This requirement
of industrial applicability separates patent law from the other intellectual
property rights.
The requirements for novelty and inventive step ensure that certain technical
developments and inventions are only considered to be patentable inventions,
if their subject-matter is not already known by (or disclosed to) the public
and is also not obvious.
For a more accurate description of the exceptions on patentability and the
basic requirements, see article 52 EPC or article 33(1) PCT.
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3.5 Requirements for a patent

There are many requirements that a patent must meet. In addition to for-
mal requirements, there are substantive requirements. Formal requirements
are necessary for the proper processing of the application. For example, it
is necessary that the patent office can contact the applicant and that the
application is written in the correct language.
To obtain a granted patent, the most important substantive requirements
are that the invention is:

• new,
• inventive,
• must be sufficiently clear disclosed.

The invention must be new and inventive, otherwise the patent would not
contribute to the general knowledge and improvement of technology. It must
therefore also be described clearly enough.

3.5.1 Novelty

Novelty means that the invention has not been disclosed. All information
that is publicly accessible to the person skilled in the art can be used to
determine this. It is an objective criterion, whereby the person skilled in
the art is supposed to know all state of the art.
For the assessment of novelty (and inventive step) all information before the
filing date of the application is taken into consideration. This is the date of
the first filing: ‘first to file’.
Until recently, the United States had a different system: ‘first to invent’.
The moment when the inventor conceived the invention was the moment for
the assessment of the requirements. Although fundamentally correct, this
brings with it all sorts of problems of proof when conflicts arise. That is
why in 2011 the United States also switched to the ‘first to file’ principle.
Documents with a later publication date than the filing date can not be
detrimental to novelty, nor can they take away inventiveness.
So if not all features of the invention are already known, the invention is
new:

An invention shall be considered to be new if it does not form
part of the state of the art (see also article 54 (1) EPC or article
33(2) PCT).
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3.5.2 State of the art

The state of the art is accurately defined in the patent law:

The state of the art shall be held to comprise everything made
available to the public by means of a written or oral description,
by use, or in any other way, before the date of filing of the patent
application (see also article 54 (2) EPC or Rule 64 PCT).

This definition stipulates that all information that is publicly accessible in
the world is regarded as state of the art. This also includes the documents
in a small library in a Chinese mountain village. An important limitation
is that the information must be publicly accessible. Documentation, such as
technical drawings used in a company, is normally not publicly accessible
(due to confidentiality). These documents can therefore not be used to assess
novelty.
The filing date is an important date. Anything that has become available
public after this date will not affect the patent application. If the same
invention is applied for on different dates, the person who applied first has
the right to the invention.
Each patent application is published 18 months after the first filing. Thereby
it also becomes part of the state of the art.

3.5.3 Inventive step

Inventive step means that it is not obvious for the person skilled in the
art to carry out the improvement or modification, for which protection is
requested, in the particular solution:

An invention shall be considered as involving an inventive step
if, having regard to the state of the art, it is not obvious to a
person skilled in the art (see also article 56 EPC or article 33(3)
PCT).

In the practice of patent examination, this means that all claimed properties
are known from a combination of two embodiments, described in one or two
documents. The person skilled in the art is thereby also hinted to combine
the features of the two embodiments.
or
If the only difference with a known embodiment is an alternative that is
obvious to the person skilled in the art, which he knows on the basis of
his general knowledge, then the invention is considered to lack an inventive
step. For example: To attach something on a wall, a screw is a well-known
alternative to a nail.
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3.5.4 Clear and sufficiently disclosed

In a patent, the invention must be made public. This must be done in such a
way that it can be performed by the person skilled in the art. It is therefore
not possible to obtain a patent and keep your invention secret. See also
article 83 and 84 EPC and article 5 PCT.

A perpetuum mobile is therefore by definition not patentable.1

Features that are well known by the person skilled in the art do not need to
be described. For example: It is not necessary to describe how something
should be fastened, if it is clear to the person skilled in the art that it can
be either welded or glued.
The person skilled in the art is defined in patent law as skilled in the field
of the invention with broad professional knowledge. The skilled person only
knows obvious solutions to problems, but cannot become inventive himself.

3.6 Contents patent application

A patent application consists of the following parts:

Description The description consists of an introduction and a section con-
taining at least one complete embodiment of the invention. The intro-
duction briefly describes what is known in the state of the art, what
problem still exists in this known state of the art and a short descrip-
tion of the solution (the invention) to this problem.

Claims The claims define the scope of the patent protection. These claims
are normally written as a set of claims. Usually there is a main claim
and several dependent claims. The main claim therefore offers the
broadest scope of protection. The dependent claims add further fea-
tures and therefore have a smaller scope of protection than the main
claim.

Figures The figures are there to clarify the invention.

The claims determine the scope and type of protection. The legal scope of
protection of the patent is therefore determined by the claims. The claims
are therefore written in a legal style.

1 Why is a perpetuum mobile not sufficiently disclosed? Click for explanation.The energy for a perpetuum mobile has to be created from nothing. This is not
possible with the current knowledge of physics. The person skilled in the art is therefore
not able to carry out such an invention.
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For maximum protection, the invention is described as broadly as is possi-
ble in the claims. But if the invention is described too broadly, then the
possibility increases, that it is deemed not new or not inventive.

3.7 Publication patent application

The patent application is published 18 months after the date of the first
filing. Figure 3.1 shows the front page of the publication of the application
for the Nereda technology. Next to the publication of the front page following
pages describe the application as filed. The entire publication can be found
in section E.1.
This is the A publication (see the A1 code in the publication number WO
2004/024638 A1) of the patent application. The next publication is the B
publication describing the contents of the granted patent.
Bibliographic data are published on the first page of a patent document.
Following data are most interesting:

Title gives a very quick indication of the subject of the patent.

Abstract gives a short summary of the contents.

Figure next to the abstract is normally a figure from the list of figures
which is representing the invention.

Other data on the front page of the publication can be of interest to follow
for the legal aspects of the patent application and status of the patent:

Applicant is the company or organisation who has filed the application
and the usually also the one who will appropriated have the patent
rights and is known as the owner or patentee.

Inventor is one person or are more persons who have made a significant
intellectual contribution to the invention. Under US patent law the
inventor is the one who has the rights to own the patent. In most
other countries it is the applicant who has these rights.

Priority data is the date of the first patent application filed globally and
for which a priority is claimed. The patent rights start from this date.
In this case there is a Dutch priority (NL 1021466).

Filing date is the date this patent application was filed.
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Figure 3.1: Front page of WO 2004/024638 A1
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Designated states are all the countries where the applicant wishes patent
protection at the filing date of this application under the PCT. The
PCT procedure is commonly used to start a world wide patent appli-
cation.

Publication date is the date that the contents of this patent was published
and thereby openly accessible to the public. Before this date the patent
application was secret and the contents of the patent application are
not known by the public.

The publication also describes some administrative data making the identi-
fication and retrieval of the document more easy:

Publication number is a unique number to identify a patent document.
It also gives information on the type of document. The first letters are
the country code. In this case WO where WO stands for a patent in
the PCT world wide application. Other country codes are for example
EP for the European procedure at the European Patent Office (EPO),
NL for the Netherlands, US for the United States, DE for Germany,
etc. Next there is also a kind code. In this case A1, which stands for
application published with search report. When a patent application
is granted then often the B code is used.

Application number is the number the application receives when it
patent application is filed.

In the publication there are also patent classification codes on the document.
These classification codes are used for searching.

3.8 Claims

The claims determine the scope of protection of the patent. Usually there is
a main claim with several dependent claims. The dependent claims define
further features of the invention.
The function of the dependent claims is to have more specific claims in case
the main claim does not hold up in the examination procedure or in court.

3.8.1 Claim in the Nereda patent

The main claim in the patent application of the Nereda technology in WO
2004/ 024638 A1 and continued as in EP 154 2932 A1 reads as follows:

25



A method for the treatment of waste water comprising an
organic nutrient, wherein the waste water is brought into
contact with microorganisms-comprising sludge particles, an
oxygen-comprising gas is fed to the sludge particles, and the
method further comprises the settling of the sludge and the
discharge of organic nutrient-depleted waste water characterised
in that: - in a first step the waste water is fed to sludge
granules; - after the supply of the waste water to be treated an
oxygen-comprising gas is introduced in a second step, with the
granules being in a fluidised condition; and - in a third step, a
settling step, the sludge granules are allowed to settle.

The language used in the claim is a lot more complicated than the language
one might normally use to describe the invention. The invention can also
be described as:

A method to treat waste water using sludge which is enriched
with certain microorganisms to reduce the organic nutrients in
the effluent.

One reason for this complicated language in claims is that patents are also
legal documents hence the text has a legal character. In order to grant
exclusive rights the claims in the patent must be accurately and clearly
described in both legal as well as technical terms. In this example the
text and used formulations in the claim do not provide any description of
the technical features of the invention. We know that the invention is about
treating waste water with a certain kind of sludge, but how much sludge, the
technical features of the sludge, how much oxygen needs to be supplied to the
sludge during the treatment process remains unclear and undefined. This
may seem irrelevant but will give serious issues determining the requirements
for novelty for this patent application throughout the granting procedure.
Another reason for the use of this kind of language in a patent application
is that the patent holder wants the largest possible scope of protection. The
patent holder would also like to include a number of embodiments of the
invention that differ in features that are not important for the invention. In
this example the details of the embodiments are not described in the main
claim.

3.8.2 Test for novelty

As mentioned before the claims in a patent application disclosing the in-
vention must be new and not yet earlier described prior to the date of the
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Figure 3.2: Nereda figure 2 b in WO 2004/ 024638 A1

patent application or else they cannot be granted throughout the proce-
dures. In the search report in the publication of the patent application in
section E.4 it can be seen that several documents are cited as state of the
art. The search report is used by the examiner to asses the novelty and
inventive step of the patent application. In this search report six of these
documents are considered to take away the novelty or inventive step of the
Nereda technology as claimed in the original patent application.
The following demonstrates how novelty can be assessed. It starts with
breaking down the claim into separate features. It is then determined
whether these features are collectively known in a prior art document. For
this exercise the first document of the search report is used. This document
with title Aerobic Granulation in a Sequencing Batch Airlift Reactor (2002)
- can be found in Beun, van Loosdrecht, and Heijnen [BvH02].
First try to find the answer to the question yourself before you will look into
the answer.

Features of claim 1 of the
patent application

Where to be found in the paper?
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A method for the treatment
of waste water comprising an
organic nutrient; wherein the
waste water is brought into
contact with microorganisms-
comprising sludge particles

Click for answer.Described in right hand column on page
703 and left hand column on page 704; see
figure 1 .

an oxygen-comprising gas is
fed to the sludge particles

Click for answer.Shown in figure 1.

and the method further com-
prises the settling of the sludge
and the discharge of organic
nutrient-depleted waste water

Click for answer.described in the left hand column on page
703 and shown in figure 1.

in a first step the waste water
is fed to sludge granules

Click for answer.Shown in figure 1.

after the supply of the waste
water to be treated an oxygen-
comprising gas is introduced
in a second step

Click for answer.Described on page 705 and in figures 2 and
3.

in a third step; a settling
step; the sludge granules are
allowed to settle

Click for answer.Described on page 705 and shown in fig-
ures 3 and 7.

In the search report the examiner also refers to three other scientific doc-
uments describing all remaining claimed features in the total of 10 claims
of the patent application. Hence, it is shown that the Nereda invention as
claimed in this patent application is known in the prior art. Therefore the
original patent application with these 10 claims cannot be granted due to
lack of novelty. In the following section describing the patent procedures
can be seen that the main claim has been adapted several times by the ap-
plicant’s patent attorney. Next to that action, other claims have also been
adapted.

3.9 Patent application procedures

Patents can be applied for in different countries, but also regionally. In
Europe, a European patent can be applied for at the European Patent Office
(EPO). A worldwide patent application can be applied for via the PCT
procedure at the WIPO.
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These different patent application procedures have great similarities, but
they are not the same. Therefore, the different procedures are briefly de-
scribed below. Finally, the procedures chosen in the example are described.

3.9.1 EP patent application

The patent application procedure for a European patent (EP) will be dis-
cussed first. This procedure is similar to the patent application procedures
used in many countries. Figure 3.3 shows an overview of the EP procedure.

filing search report publication examination grant

- - - - -

. ≈ 9 months 18 months . 2+ years

Figure 3.3: EP procedure

The application starts with the filing of the application at the patent office.
The first substantive response to the request is a search report. The most
relevant state of the art is mentioned in the search report. The state of
the art mentioned in the search report is used in the assessment of the
requirements for a patent. This assessment of the requirements takes place
during the examination. In addition to the search report, a written opinion
is delivered with the search report. Possible objections to the grant of the
patent are noted in the written opinion. Not being new or not having an
inventive step are the most well-known objections.
The application will be published 18 months after the first filing date. Up
to the publication date, the application is secret. From the moment of
publication, the invention is known all over the world.
Before the patent is granted, first an assessment is made whether the ap-
plication meets all the requirements. If not all requirements are met, a
communication will be written by the examiner and sent to the applicant.
This communication states the objections against the grant and that the
application can thus not be granted. The applicant has the possibility of
overcoming these objections, for example, by amending the claims. This
round of objections and amendments can take place several times. At the
end of the procedure an oral hearing may also be held to come to a decision.
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If there are no objections, the application will be granted. There is also
the possibility that the application will be refused if the objections are not
overcome.
After the grant, the patent must be validated at the national patent offices
in the desired countries in Europe. The European patent then becomes a
bundle of national patents.

3.9.2 NL patent application

The Dutch procedure for a patent is simpler than, for example, the European
procedure. The Dutch procedure is shown in figure 3.4. A similar procedure
is also used in other countries, such as Belgium.

filing search report publication and grant

- - -

. ≈ 9 months 18 months

Figure 3.4: NL procedure

The big difference with, for example, the EP procedure is that there is no
examination. The patents are granted automatically together with the pub-
lication. Also patents that do not meet the requirements are automatically
granted. The information from the search report and the accompanying
written opinion must then be used to estimate the extent to which the
patent holder can exercise his patent rights. A possible lawsuit will clarify
these patent rights.

3.9.3 PCT patent application

The PCT (Patent Cooperation Treaty) procedure, for the worldwide appli-
cation of a patent, is shown schematically in Figure 3.5. The single central
application for the most relevant countries in the world is the advantage of
the PCT procedure over national or regional procedures.
However, there are 2 characteristics that form an important difference to
the other procedures:
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filing search report publication examination end

- - - - -

. ≈ 9 months 18 months optional 30 months

Figure 3.5: PCT procedure

1. The PCT procedure ends after 30 months. At that moment no patent
has been granted.

2. The examination is optional.

The procedure to obtain a patent must be continued in regional or national
proceedings. So the PCT procedure is only the beginning of the patent
procedure. The optional examination is therefore not a decision to grant or
refuse the patent, but an opinion on patentability.
The postponement of the choice of the desired countries and therefore also
a postponement of costs is a reason why often the PCT procedure is chosen.
Furthermore, the costs of a search report happen only once, because the
search report from the PCT phase is used in the later national or regional
examination. Otherwise, if parallel applications were made in different coun-
tries, these costs would have to be incurred in all the selected countries.
The PCT procedure is therefore of interest if patent rights are expected to
be desired in several countries in different regions.

3.9.4 Priority year

It is usually only possible to assess whether continuing the application is
useful after receipt of the search report. That is why most countries have
the rule that the priority of a previous application from another (or the
same) country can be used for 1 year. The applicant then has one year to
determine in which countries a patent is also wanted. The later application
will then receive the priority date of the earlier application. It is then as if
the later application was filed on the date of the earlier application (see also
article 87 – 89 EPC or article 8 PCT).
This priority right can also be used for regional procedures such as the EP
procedure or for the PCT procedure. It is therefore possible to start with
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the patent application in one country and then go to the worldwide PCT
procedure within 1 year. You then have the opportunity to estimate the
usefulness of the patent application before larger costs have to be incurred.

3.9.5 Patent procedure of the Nereda technology

Figure 3.6 shows an overview of the procedure for the patent application of
the Nereda technology up to grant of the patent.

NL PCT end EP
AT, DK,
ES, PL,
PT, SL

US, AU, CA,
CN, JP, RU,
ZA

- - - - - -

. < 1 year 18 m. 30 m.

Figure 3.6: Procedure of the Nereda patent

The first patent application NL 1021466 A for this technology was filed in
the Netherlands. This application document was published and the patent
granted 18 months after the filing date. Due to certain rules in the Dutch
patent act there is no examination in the granting procedure in the Nether-
lands and the patent was granted automatically.
Before the end of the first year of the filing of the Dutch patent appliciation a
second patent application was filed as a PCT application WO 2004/024638A.
The second filing claimed the priority of the first filing. The PCT procedure
ends after 30 months.
They decided to continue during the PCT phase in various international
procedures amongst others through a European application EP 1 542 932
A. Via the PCT procedures national procedures have started and patents
have been granted in the Canada (CA), China (CN), Japan (JP), Russia
(RU), the United States of America (US) and South Africa (ZA). Via the EP
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application procedure patents have been granted in Denmark (DK), Spain
(ES), the Netherlands (NL), Poland (PL), Portugal (PT) and Slovenia (SI).
As can be seen, the patent was eventually granted in 12 countries. Next
to the costs to build and maintain a patent portfolio, business and market
development play an important role in the decisions to file patent applica-
tions in various countries. We assume that both the business strategy played
an important role in the decision of the patentee to file patents in multiple
countries thus anticipating that in these countries once the patents have
been granted the technology will be commercialised either by direct sales or
via licensees.

3.9.6 Granted patent for the Nereda technology

From the search report of the patent application WO 2004/024638 A it
becomes clear that the examiner at the patent office identified five novelty
destroying documents. The contents of these documents describe either
partially or fully the nature of the invention as described in the 10 claims of
this patent application. These documents have not only been identified for
the sake of the patent granting process but have also been communicated
to the applicant by January 2004 and registered in open access databases.
Next via EP 1 542 932 A the patent attorney and the applicant continued to
adapt claim 1. During that same period the applicant has made a request for
a transfer of ownership of the patent to engineering company DHV ltd. In
2008 the EPO decides that the adapted patent application can be granted,
which happened in 2009 after the term for opposition of 9 months has lapsed.
The adapted main claim 1 as described in EP 1 542 932 B now reads as
follows, whereby the amendment texts for certain features are inserted in
italics:

A method for the treatment of waste water comprising an
organic nutrient, wherein the waste water is brought into
contact with microorganisms-comprising sludge particles, an
oxygen-comprising gas is fed to the sludge particles, and the
method further comprises the settling of the sludge and the
discharge of organic nutrient-depleted waste water characterised
in that: in a first step the waste water is fed to sludge granules,
under anaerobic conditions; after the supply of the waste water
to be treated an oxygen-comprising gas is introduced in a second
step, wherein the oxygen concentration is less than 5 mg/l , with
the granules being in a fluidised condition and at the end of the
second step or at the beginning of the third step sludge granules
are removed; in a third step, a settling step, the sludge granules
are allowed to settle.
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Two extra features have been added to the main claim. With these addi-
tional features the description of the Nereda technology is now clearly de-
fined vs. yet known inventions and prior art in order to be concisely claimed.
You see that the scope of protection of the granted patent is reduced com-
pared with first EP patent application (A1 document). This also indicates
the importance of the dependent claims and of a sufficiently detailed and
complete description. The claims can then be modified with additional fea-
tures mentioned in the dependent claims or the description. With these
additional features it is possible to overcome the objections to the granting
of the patent. These features must already have been described in the patent
application, as they can not be added later after the original filing of the
application.

3.9.7 Patent family

You have seen from the example that a first patent application resulted in
several equally granted patents in the different countries. These patent ap-
plications and granted patents have practically the same content. However,
they are all published separately.
Most of these publications are included in the patent databases. However,
when you are searching, you don’t want to see every publication with the
same content separately. That’s not helpful. If you have seen one, you also
know the content of the other publications.
In the patent databases, the publications are therefore grouped by family. A
family of patents is therefore a collection of patent applications and patents
that have the same content. The grouping is done automatically, using
the relationship with the first filed application (the priority document) to
group the documents. However, this may sometimes not be correct if a
non-standard procedure has been followed.

3.10 After grant of the patent

It is only after the granting of the patent that it is clear what the exact
scope of protection of the patent is. That is why the patent can only really
be used to stop others using the invention once the patent has been granted.
However, the work on the patent and also the costs and even risks are not
over yet.
The following activities are still required:

1. You must discover potential infringement of your patent yourself. So
you have to pay close attention to which competitor may be infringing.
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2. You must also organize the stopping of a possible infringement your-
self. Warn the potential infringer first and perhaps eventually even
file a lawsuit. A lawsuit is not cheap. This will have to be taken into
account when deciding on the strategy to be followed.

3. Even if your patent has been granted, you can still lose it. In the EP
procedure, an opposition procedure is still possible within 9 months
after the grant. During an opposition procedure, third parties can
object to the granted patent. In that case, the patent may still be
rejected. It is also possible that the patent needs to be modified. This
is comparable to the examination of the patent application.
The patent can also be attacked later through the courts by third
parties. Also then is it possible that the patent will be declared in-
valid. This step is usually taken by third parties if they are accused
of infringement.

4. To ensure that patent rights do not continue to exist for an unneces-
sarily long time, an annual maintenance fee must be paid. If payment
is not made, the patent expires. If the patent does not have enough
economic value, it is probably better not to maintain it any longer.

It is clear from the foregoing that the publications in the patent databases
do not provide information about the status of a patent. This status must be
looked up in the patent registers. Each country has its own patent register
to administer this status. Some links to these registers can be found in
section B.4.
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Chapter 4

Using IP to make money
with technical innovations

4.1 Introduction

In this chapter we will discuss the topic of strategic management and use
of industrial property rights in companies. Copyrights do not belong to the
industrial property rights, but they deserve a specific place in companies.
Here it is also important to distinguish ideas from inventions and innovations
as they are often used throughout or amongst one another. We presented a
working definition of inventions in section 3.4. While some ideas about new
products and services may lead to new research and development and further
product development and hence towards inventions, most of them will not
be used in the process of innovation management. As such those ideas will
not be translated into inventions incorporated into to valuable innovations
in certain sectors of industry. Because, on the other hand an innovation is
most often regarded as a new and tangible product or service which can be
bought by customers in the market place thus creating economic growth.
In the next section we describe a number of common steps in a company’s
innovation process as the basis for the use of IP. In the following sections the
use and exploitation of IP rights is discussed in the various steps throughout
the innovation process.

4.2 Innovation process

Often innovation is a time and resources consuming process going through
various phases from first idea, prototyping, validation to market entry of an
novel product or process. Throughout that innovation process information
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about IP can be used in multiple ways. In figure 4.1 this innovation process
is schematically pictured.

research development preparation,
marketing production sales

$$$

Figure 4.1: Proces from research to sale of product

Many companies start their innovation process by assigning market intelli-
gence to one or more specialists. A state of the art research and necessary
steps for product development may require significant time and resources
depending on the sector of industry. For long term projects a company can
decide to cooperate with a university for example for research ends working
with scientists and PhD students. The goal of this phase in product devel-
opment can be to ascertain proof of concept and bringing an idea for a novel
product to the next stage.
At the development stage the product will be shaped towards the final ver-
sion, although the manufacturing process at full scale is not yet determined.
Since experts and engineers from various disciplines are involved in this
stage, it can be time consuming and expensive.
Next, decisions about the output level of production and the layout of the
factory have to be made during the production preparation phase before
the start of a manufacturing process. Costs will usually depend on both the
final product and sector of industry. For example building a construction
plant for new cars can require initial investments of billions of euros.
Although marketing and sales do not seem a logical next step in an inno-
vation process, they are of key importance. A successful market entry of
new products will depend on sales to customers, thereby assuring that all
investments and expenditures made earlier (like research and development,
production engineering and marketing) will be earned back.

Only the sales of the product generate revenues!

All steps in the innovation process prior to the stage of sales require adequate
funding and investments. Those initial investments can be substantial while
the return on these investments will be realised through sales. Using IP en-
ables companies to create large enough margins when selling their innovative
products to earn back those initial investments. Thus while IP contribute
to the return on investment of companies, they can incentivize the mar-
ket launch of their innovations at the same time. Conversely, intellectual
properties only have value if a product is brought to market.
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4.3 Using IP information for decision making
throughout the innovation process

Using information from available intellectual properties in a timely manner
is useful to avoid potential issues after market introduction of the product
or to reduce certain costs throughout the innovation process.
In figure 4.2 the type of information that can be used and the moment of
use is displayed.
We distinguish two kinds of analysis to retrieve and analyse such informa-
tion;

1. patent landscape analysis

a. Technical information about known solutions,
b. Appropriated technical solutions with potential legal effect to

take into account,
c. A market analysis with names of competitors or potential part-

ners

2. Freedom to Operate (FTO) analysis
Information with potential infringement and risks assessment.

research development preparation,
marketing production sales

Landscaping
solutions

Landscaping
restrictions

Landscaping
competitors
partners

FTO
+update

Figure 4.2: IP information in the process for a new product
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4.3.1 Patent landscape analysis

In a global market companies and research organisations are surrounded by
competitors and other actors. Using a patent landscape analysis one will
acquire more information about them and about their technologies.
In a patent landscape analysis data can be analysed in three ways. Those
three ways will generate useful data enabling easier decision making through-
out different stages of the innovation process.
A. It is useful to create an overview of known technologies in order to be able
to determine which problems and solutions need to be further analysed and
developed within your organisation. For this analysis (technical) persons
with knowledge of the subject-matter are necessary.
B. Prior to the decision to start developing a new product it is useful to
study interesting technologies described by patents and pending patents.
Search for possible technical solutions that may come close to the research
and development of the organisation. Both technical and (legal) patent
knowledge are required for these analyses. Analysing these data from a
legal point of view may restrain your willingness to start a new innovation
process. However, following decisions will depend on the business strategy
of the organisation. Assuming that useful data have been retrieved and
analysed one can decide to avoid potential litigation or infringement by
redirecting the scope of research and development. A different strategy will
be to license in the patents or start working as a partner of the patentee.
These strategies will be further elaborated in next sections.
C. In addition to the technical and legal information from a patent land-
scape analysis, you can also obtain useful data for further market research.
You can use this information to discover interesting countries, markets and
possible partners for the sale of new products. It is also possible to analyze
interesting markets in which you do not want or cannot be active yourself,
but can become active through for example a partner.

4.3.2 Freedom to Operate (FTO) analysis

If the product reaches its final appearance at the end of the development
phase, it could be useful to make an analysis about the risks to potential
infringement of patents of third parties. An infringement of patents of third
parties by may seriously hinder or even stop market introduction of a novel
product or device. Such a risk assessment is called a Freedom to Operate
analysis.
Throughout the patent landscape analysis one has analysed a first indication
of potential infringement. But only when the the product is sufficiently
specified and defined, an FTO analysis will be able to give sufficient certainty
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of the risks. Until the moment that your product will become part of the
state-of-the-art for example through sales, a publication or a patent, it is still
possible that others will get IP rights that will hinder sales of the products.
Therefore it is useful to update the FTO analysis.
An FTO analysis requires both technical knowledge and legal IP expertise.
Also knowledge about legal and financial risks is required. Due to that mul-
tidisciplinary character of such an FTO analysis costs are high. Therefore
scope and nature of an FTO analysis better be aligned with the risks and
business strategy of the company.

4.4 Strategic IP use

For companies it is important to determine which sort of IP rights are needed
for launching successful innovations. Bigger companies and established firms
have their own IP division with an IP strategy in place. In line with their
strategy they usually start applying for a diversity of IP rights during the
various stages of their innovation process. More in depth information about
commonly used IP appropriation regimes by economic sector, products and
process innovations can be found Cohen, Nelson, and Walsh [CNW00] and
Scotchmer [Sco04], chapter 9.
We know that IP can enable companies to create enough margins once they
sell their products to have a return on their investments thus incentivizing
innovations. As IP proprietor the innovator may decide to stop competitors
to bring the same product or process at the market price at lower costs or
prices. Such mechanism is called a defensive IP strategy and is generally
used by companies in the pharma sector. Economic literature about such
a price mechanism enabled by product or process patents is described by
Greenhalgh and Rogers [GR10] in chapters 1 and 2.
Figure 4.3 describes which kind of IP can be relevant in certain stages of
the innovation process.
During research and development leading to technical innovations patents
often are used. When publishing articles about scientific results at universi-
ties copyrights are important. Depending on the sector of industry in which
a company is operational designs becomes relevant at the stage when the
product will have a clearly defined outer shape and the shape needs to be
easily recognizable by customers.
Brands are important for the marketing of products and services. In the
interest of marketing designs can be used as well.
Know-how (secrets) about certain features in a manufacturing technology
process, for example the use of parts are regarded as yet another intellectual
property. If a company has a more offensive IP strategy patents can be used
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Figure 4.3: Generating IP with a new product

for (parts of) the manufacturing process. Such patented processes maybe
out-licensed for example by companies in the chemical industry.

4.5 Purchasing and selling IP

In most economic sectors technologies are well developed at such a stage that
many parts and processes are now available. Hence, there is no more reason
to develop or manufacture those parts or processes. This is a huge differ-
ence compared with the upcoming economy at the start of the industrial
revolution when manufacturers needed to have all parts and manufacturing
processes in house by themselves. For example: the Ford Company wanted
to have their own rubber plantations for the production of the tyres.
During the stage of research and development it is useful to analyse which
technology, semi-finished products or parts can be purchased from others.
Next the company can decide what needs further development by itself.
Such strategy is also useful to identify interesting technologies developed by
others which may solve technical problems and can be applied for further
use. If these technologies have been appropriated in a patent portfolio of
others they cannot be use as such without further analysis. Maybe there
is a possibility to acquire ownership by assignment or come to terms in a
license agreement.

4.5.1 Inlicensing patented technologies

A company may decide to obtain a license for a technology in order to start
production and sales easier or faster. The results from a patent landscape
analysis or Freedom to Operate may show that such a technology already
exists or even that obtaining such a license agreement from a licensor is
compulsory given the legal situation. Obviously, further information about
the legal status on the validity of the patent in the country where the licensee
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is operating is then required. For example if a Dutch manufacturer who is
only working in the Netherlands needs certain technology the patent from
the licensor should be valid in the Netherlands.
The business strategy and market perspectives are key in the decision mak-
ing process to use licenses on technologies from third parties. But a patent
landscape analysis is a useful business tool for companies with limited bud-
gets for research and development. Next the company can contact the orig-
inal patentee to start negotiations to obtain necessary patent licenses de-
pending on its results. This is called inlicensing and presented as “IP in” in
figure 4.4.

4.5.2 Outlicensing patented technologies

Usually a company decides to start production in a country or for a market
by itself or by approaching others. Licensing technologies to others or fran-
chising enables the patentee to do both. Such strategic decisions are often
taken at central level of a multinational company or organisation and then
followed up at decentral level.
But even if the patentee decides not to commercialise the technology itself,
licensing to third parties remains an interesting option for example for or-
ganisations without production capacity in a particular country or market
or a sales force. This is called outlicensing technologies and presented by
“IP out” in figure 4.4. Outlicensing is often used successfully in cooperation
with companies who are already active in certain markets and regions using
the outlicensed technology to diversify their supply chain of products. Often
the patentee is required to show successful sales records in an established
home market for its patented technology.

4.5.3 Using patents in IP strategies

Depending on business strategy and use of IP a company can decide to
outlicense their patent portfolio enabling others introducing new products
or using manufacturing processes. Thereby allowing other companies to
generate revenues without prior investments (in research and development,
manufacturing, marketing, etc.) which were made by the patentee. This
is called an offensive IP strategy which maybe more relevant for companies
with products based upon a platform technology or compound with a large
and diverse scope of applications.
On the other hand, companies may have a defensive IP strategy in the mar-
kets thereby stopping competitors selling look alike products to customers
at lower prices. A large portfolio of nationally registered patented products
in many countries is usually a prerequisite. Such a strategy may be relevant
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for companies with patented products based upon very narrowly defined
technologies and compounds which can easily be copied or circumvented.
Which IP strategy a company can use will depend on its market position
at present and foreseeable future versus those of competitors. A patent
landscape analysis gives interesting insights and a global overview on cer-
tain technical developments over the years. Such information is useful to
determine the market position as defined by patents and can contribute in
the decision making process which IP strategy best be followed. At the
same time with this analysis one can retrieve information about the patent
strategy of competitors.

4.6 Strategic IP use of an academic patent

The University of Technology Delft and RHDHV started the development of
the scaling up of Nereda technology based upon several patents. The first ap-
plication with title ‘Method of the treatment of waste water’ is described in
NL1021466C2. Next procedures as WO2004/024638A1 and EP1542932A1
followed. Patents for this technology has been registered in Canada (CA),
China (CN), Japan (JP), Russia (RU), the United States of America (US),
South Africa (ZA) and in Denmark (DK), Spain (ES), the Netherlands (NL),
Poland (PL), Portugal (PT) and Slovenia (SI), see figure 3.6.
Next to costs building and maintaining a patent portfolio, business strat-
egy and market development play an important role in the choice to file
patent applications in various countries. National patent registrations enable
RHDHV to commercialise their technology via direct sales or via licensees.
While the first patent was owned by the University of Technology Delft in
2005 granted patents via EP1542932B2 have been assigned to engineering
company DHV (later Royal Haskoning DHV, or RHDHV). Meanwhile the
title changed into ‘Method of the treatment of waste water with sludge
granules’.

4.6.1 Outlicensing the technology

After scaling up the Nereda technology has been installed at waste water
treatment plants Veluwe, Rijn and IJssel and Rijnland in the Netherlands.
Here, using the installed base of Nereda technology close to headquarters
RHDHV acquired more know how and daily management expertise on op-
eration and maintenance.
In a next step after 2010 market research was focussed on the application of
the Nereda technology for water reuse in countries who suffer from recurrent
periods of drought. As such RHDHV has been looking for cooperation
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with companies and contractors in countries such as Spain, Portugal and
South Africa. This is possible using licenses agreements, franchises or via
international public private partnerships.
Yet a different advantage of the Nereda technology, the reduction in foot-
print of a waste water plant necessary to treat municipal waste water, was
then used for marketing and sales purposes. In large and growing cities
where public space is limited and more waste water need treatment, the
Nereda technology can be installed cost effectively during a revamp of an
existing treatment plant. Even more so when effluent of these plants need
to comply to strict environmental regulations. Likewise the Nereda technol-
ogy has been installed in larger cities in Canada, China, Danmark, Poland,
Slovenia, the USA and South Africa. For a Dutch engineering company like
RHDHV it is almost impossible to market and install the technology by
itself. In cooperation with regional or national companies who are already
operational for example contractors and engineering companies these inter-
national markets can be serviced very well. For them the Nereda technology
presents itself as an interesting opportunity to diversify their services.
In 2020 the Nereda technology was nominated as a breakthrough technology
and commercially most valuable technology in the water sector.

4.6.2 Trademarks and logos

The application for registration of the European Union trademark (EUTM)
for Royal HaskoningDHV was received at the EU IP Office on the 27th of
June 2022. After examination of the trademark application it has been reg-
istered (with the number 018722758) and published on the 9th of September
2022. Next a time frame of possible opposition proceedings followed of an-
other three months (till the 9th of December 2022). Then the EU trademark
Royal HaskoningDHV was officially published with a minimum validity of
10 years starting from the application date (ic. 27th of June 2032).
The trademark Royal HaskoningDHV has been applied for with Nice classi-
fications 9 (e.g. computer software), 35 (e.g. information and data compiling
and analyzing for business management), 37 (e.g. installation and mainte-
nance of water treatment installations, on-site construction and supervision
of civil engineering works) and 42. (e.g. engineering services in the field of
environmental technology).
Besides, the Nereda technology is registered in the three Benelux countries
since 2018 (with the number 1371359). At the EU IP Office the Nereda
technology has been registered since 2018 (with the number 017874261)
for trademark protection in the 27 member states. The owner of these
trademarks is Royal HaskoningDHV and the Nereda trademarks are listed
in the Nice classifications 9, 11, 40 and 42.
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Finally, according to the Global Brand Database of the WIPO, the Nereda
technology received national and international trademark registrations via
multiple application routes in some 25 countries (e.g. Australia, China,
Czech Republic, Egypt, France, Germany, Italy, Japan, Malaysia, Poland,
Romania, Russian Federation, Spain, Switzerland, Turkey, UK, United Arab
Emirates, and the USA).
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Chapter 5

Using IP for specific topics

5.1 Introduction

In this chapter the use of IP for specific topics is described. These topics
are not linked to a specific activity as e.g. mentioned in chapter 4 and are
of more general use.
Since software is nowadays very important in many parts of innovation and
in society this topic is especially dealt with in section 5.2 and for open-source
software in section 5.3.

5.2 Software

Computer programs are primarily protected by copyright.
Sometimes a patent can also be obtained on software-related inventions.
Computer programs as such cannot be protected by patent law.

5.2.1 Copyright on software

Historically, there has been a long debate about whether software should
be protected under patent law, copyright law or a separate legal regime.
Ultimately, it was decided to protect software primarily under copyright law.
This was a practical choice. Because software is written in programming
language, it can be expressed as a kind of text. That is why computer
programs are protected as literary works under copyright law. This principle
is laid down in Article 10, paragraph 1, of the TRIPs Agreement and Article
4 of the WIPO Copyright Treaty.
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Copyright protection of software relates to the concrete expression of the
computer program, i.e. the specific form in which the programmer has ex-
pressed his intellectual creation in the source code. The source code concerns
the instructions written by the programmer in a programming language and
readable by humans. The target code is also subject to copyright protection.
The object code comprises the binary, computer-readable and executable in-
structions generated from the source code by a compiler or interpreter. The
object code is therefore in fact the translation of the source code into a
computer-readable form.
The same conditions apply to copyright protection of software as to any
other work. The source code and object code must demonstrate originality.
They may not be derived from earlier software and the programmer must
have made creative choices when writing the source code. If these conditions
are met, the computer program is legally protected under copyright.1

Copyright does not protect an idea underlying a work. This means that
the functionality, logic, method or purpose of a computer program and the
processes, procedures, algorithms, programming languages and layout of
data files that are used in the context of a computer program to be able to
use certain functions of the program are not protected by copyright.
Copyright does not create a monopoly on the functionality of software. It
grants the creator or right holder exclusive rights to permit or prohibit the
reproduction (copying or editing) and publication (publishing, marketing,
lending, renting or making available on demand) of a computer program.
However, the creator or right holder cannot prohibit others from developing
their own computer programs that pursue the same or similar purpose or
functionality.
Copyright on software largely follows the same rules as those that apply to
any other work. For example, the rules for authorship and legal succession
are the same, right holders are entitled to the same broad exploitation rights
and the term of protection is determined in the same way. However, there
are a few special provisions concerning computer programs that are recorded
in Chapter VI of the Copyright Act.
Based on the right of reproduction, the right holder may prohibit others from
copying or taking over the computer program in whole or in part or from
changing the source code. The law also stipulates that the right of reproduc-
tion also includes reproductions that are necessary for loading, displaying,
executing, transmitting or storing the computer program. Someone who
has lawfully obtained the software, such as the person who has purchased a
computer program, may make these reproductions to the extent necessary

1Preparatory design material can also be protected by copyright, provided that no
programming step with creative steps is needed to turn that material into a computer
program.
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for the use of the computer program. The lawful acquirer may also make a
backup copy if this is necessary for the intended use.
In addition, the law permits the operation of software to be observed, studied
and tested in order to discover the underlying ideas and principles. There
is therefore an explicit authority to ‘reverse-engineer’ the software.
Furthermore, the ‘decompilation’ of a computer program, the reconstruction
of a source code based on the target code, is permitted under certain circum-
stances. The law stipulates that a computer program may be decompiled,
not in order to create a competing program that imitates the decompiled
software, but to create compatible programs that can communicate with
the decompiled software and are therefore interoperable. Furthermore, it
follows from case law that decompilation is permitted to correct errors in
the proper functioning of a computer program.

Graphical user interface and other elements

When executing a computer program on a computer, users are
primarily confronted with the graphical user interface (GUI).
These are the visual elements that enable the user to commu-
nicate with a computer program and thus instruct the program
(software) to control the computer (hardware). Think of the
various icons in the taskbar or the menu of a computer program.
However, the GUI itself is not a computer program. The special
provisions regarding computer programs therefore do not apply
to GUIs. A GUI can be independently protected by copyright,
if the designer has made creative choices in the design of the in-
terface. When decompiling a computer program for the purpose
of interoperability or error correction, the source code may be
reconstructed on the basis of the target code, but the GUI may
not also be copied to the extent that it is protected by copyright.
That would infringe the copyright on the GUI.
The same applies to the graphic and sound elements of, for ex-
ample, video games. These can be independently protected by
copyright if they are the creator’s own intellectual creation, but
do not themselves qualify as a computer program.

Video games

Video games generally consist of different types of works. In
addition to software (source and target code), many video games
contain a storyline, characters, images, animations, video, music
and texts. Provided that the requirements are met, each of these
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works enjoys copyright protection. In principle, the copyright
on the various works can lie with different creators. Sometimes
hundreds of people can have made a creative contribution to a
single video game. Because permission must be obtained from
each rights holder for the release of the video game, the large
number of rights holders can greatly hinder exploitation.
In practice, it is therefore arranged that all copyrights on the
video game are, as much as possible, in the hands of the producer
of the video game. The Copyright Act already provides for this
to some extent. Insofar as creators have contributed to a video
game under employment, the copyrights are in principle already
held by the producer as employer under the law. For components
of a video game that have been created by freelancers on assign-
ment, the producer will usually have the copyrights contractually
transferred to him. In addition, the producer can stipulate that
the creator waives the right to mention his name, so that the
rights are automatically granted to his/her company. For exist-
ing works that are included in a video game, such as the music
that plays in the background of a video game, the producer will
usually arrange permission by concluding a license agreement
with the relevant copyright holders.

5.2.2 Software patent law

The starting point of patent law is that software as such cannot be patented,
because computer programs are not considered inventions. However, the
term invention contains the requirement of technical nature. A computer
program that has a ‘further technical effect’ when executed on a computer,
beyond the effect of the normal control of the computer, can therefore be
patented. The computer program must provide a technical solution to a
technical problem. Inventions with software must also meet the patent law
requirements of novelty, inventive step and industrial applicability (see sec-
tion 3.5).
Examples of computer programs that have a ‘further technical effect’ when
executed on a computer are programs for controlling an anti-lock braking
system (ABS) in cars, determining emissions from X-ray equipment, com-
pressing data, encrypting electronic communications, restoring distorted dig-
ital images or training artificial intelligence. A ‘further technical effect’ can
also concern the internal functioning or security of the computer. For ex-
ample, programs for distributing the processor load, memory allocation or
securing integrity during start-up offer a technical solution to a technical
problem.
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Patent protection is broader than copyright protection in the sense that
patent law does grant a temporary monopoly on the technical functionality
of the software-related invention. Patent law gives the holder the exclusive
right to prohibit others from applying and using the patented invention for
commercial purposes. It is therefore not permitted to market computer
programs with the same ‘further technical effect’, or an effect that is more
or less equivalent, during the period that the patent is valid.

5.2.3 Other ways to protect software

In addition to copyright protection of computer programs and patent pro-
tection of software-related inventions, software or parts thereof can also be
protected by other intellectual property rights. For example, the source code
of computer programs can be protected as a trade secret. Graphic features
of computer programs, such as icons or pictograms of the graphic user in-
terface, can be protected as drawings under design and model law, provided
of course that the specific protection conditions are met.
In addition, the producer of software can of course contractually agree on
additional protection with third parties, for example in license agreements.
Software can of course also be protected technologically, by security mea-
sures such as encryption methods and copy protection. The Copyright Act
offers protection against circumvention of such technological protection mea-
sures.

5.3 Example of IP use in open source software

Open source software, or alternatively also called free software (free as free-
dom and not necessarily free as in a free beer), aims to make the software
available to everyone and to be developed jointly.
Part of this software is in the public domain and another part is licensed.
Well-known licenses are the GPL (GNU General Public License) or the BSD
(Berkely Software Distribution) license. These licenses allow the use of the
software under certain conditions. The user must therefore comply with
those conditions and is not free to do everything.
Question:

How can the terms of the open source licenses be enforced if the
source code is publicly available? Click for answer.Through copyright. Copyright
gives the creators of the source code ownership over it. They can
therefore determine under what conditions you may use it and
can stop you using it if the conditions are not met.
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Although the open source movement mainly originated in the academic
world, there are now many large companies that develop open source soft-
ware. These companies use the joint development to offer products and
services around the open source software.

5.4 Example of IP use with standards

5.4.1 VESA (Video Electronics Standards Association)

Vesa is a non-profit corporation, which represents more than 300 companies.
These companies are members of the corporation. It sets and supports
interface standards for computers and consumer electronics.
The vision statement (from the website):

VESA’s vision is continual growth in technical standards de-
velopment and evolution into an international trade association,
with world-wide membership driving standards initiatives, prod-
uct implementations, and market implementation.

5.4.2 Displayport

The displayport connection between a computer and a monitor is an impor-
tant Vesa standard. The Vesa members are allowed to use the displayport
logo on their products if these meet the requirements of the standard. In
figure 5.1 the logo is displayed.

Figure 5.1: Displayport logo

Question:

How can the use of the logo be limited to members who comply
to the standard? Click for answer.Through a trademark. Vesa has registered the
displayport logo as a trademark.
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Appendix A

Glossary

A

academic patent
A patent where at least one of inventors is employed by a university or
medical centre at the moment of the filing of the patent application.
11

B

BOIP
Benelux Office for Intellectual Property. The Benelux Office for Intel-
lectual Property (dutch BBIE: Benelux-Bureau voor de Intellectuele
Eigendom, french: Office Benelux de la Propriété intellectuelle) regis-
ters trademarks and designs for the Benelux. 58

breakthrough technology
Breakthrough technology is a new technology that will change a part
of an industry significantly. 11, 45

C

claims
The claims are part of a patent to define the scope of protection. Usu-
ally, the set of claims consists of a main claim with several dependent
claims. 22, 25

D

diversify
Diversification gives companies the opportunity to expand their range
of products and services. 43
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DPMA
Deutsches Patent- und Markenamt. The German Patent and Trade-
mark Office is tasked with the granting of patents and trademarks for
Germany. 58

E

EPC
European Patent Convention. A multilateral treaty to provide the le-
gal system for granting European patents. Next to articles and rules
for obtaining a patent, it also institutes the European Patent Organi-
sation. In German: EPÜ, French: CBE. The European Patent Office
is tasked with the granting of the European patents. 18, 54, 64

EPO
European Patent Office. The European Patent Office is tasked with
the granting of the European patents according the EPC. Main seat
in Munich with dependancies in Rijswijk, Berlin and Vienna. 18, 25,
28, 58

EUIPO
European Union Intellectual Property Office. The European Union
Intellectual Property Office registers trademarks and designs for the
EU. 58

examiner
The person working at a patent office, who will do the substantive
examination (search report and grant) of a patent application. 27, 28

exhaustion
If a patent, trademark or design holder, or someone else with the
permission of the holder, has sold a product, he can no longer use the
patent, trademark or design right for that product. 19

F

Freedom to Operate
Freedom to Operate (FTO) is a study that analyzes potential risks of
possible infringement of third party patents when introducing a new
product to the market. 38, 39, 41

I
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industrial property rights
Industrial property rights are all intellectual property rights except
copyright. 36

innovation
Innovation is most often regarded as a new and tangible product or
service which can be bought by customers in the market place. 36

intellectual properties
Intellectual property is a category of property that includes intangible
creations of the human intellect. 6, 37, 38, 55

intellectual property rights
Intellectual Property Rights are the legal rights for creators over the
creations of the minds. Intellectual property rights include patents,
copyright, industrial design rights, trademarks, plant variety rights,
trade dress, geographical indications, and in some jurisdictions trade
secrets. 6, 55

IP
Intellectual Property. See also the description of intellectual properties
and intellectual property rights in the glossary. 2, 6, 7, 9, 13, 37, 40,
43, 47, 55

IPR
Intellectual Property Rights are the legal rights for creators over the
creations of their minds. See also the description of intellectual prop-
erty rights and intellectual properties in the glossary. 6, 8, 9

J

JPO
Japan Patent Office. The Japan Patent Patent Office is tasked with
the granting of patents and trademarks for Japan. 58

L

license
Meaning of license when used in IP: The right to commercially use a
product or service to which another legal entity has intellectual prop-
erty rights, on the basis of financial or material compensation. 41

O
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Octrooicentrum Nederland
The Netherlands Patent Office is the patent office of the Netherlands.
The Netherlands Patent Office is a department of the Netherlands En-
terprise Agency, an agency of the Ministry of Economic Affairs and
Climate Policy. The Netherlands Patent Office grants patents in the
Netherlands and deals with European patents validated in the Nether-
lands. 18, 58

P

patent
A patent is an intellectual property right for an invention. 9, 17

patent landscape analysis
A patent landscape analysis provides a worldwide overview of patent
holders who have technology in the economic sector of your organiza-
tion. This gives you both market and product information of existing
technology. With the help of this analysis, you can adjust research and
development in time or decide to apply for a license from the patent
holder for your market. 38, 39, 41, 44

PCT
Patent Cooperation Treaty. The Patent Cooperation Treaty is an in-
ternational patent law treaty. It provides a unified procedure for filing
patent applications to protect inventions in each of its contracting
states. A patent application filed under the PCT is called an interna-
tional application, or PCT application. 18, 25, 28, 30, 67

person skilled in the art
The term person skilled in the art, as used in patent law, is a con-
structed virtual person with knowledge and skill of a (broad) technical
field. The person skilled in the art knows the entire state of the art,
but has no inventive capacity. This constructed person skilled in the
art is used in drawing up arguments, especially in the case of inventive
step, sufficient disclosure and clarity of the patent application. 20–22

priority
A patent application can get right of priority from an earlier filing.
This has the effect as if the patent application is filed on the date of
the earlier filing. 31

R
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ROW
National Patents Act 1995. Law for patents valid in the Netherlands,
including the Caribbean, Curaçao and Sint Maarten. 18, 63

S

search report
The search report is prepared by the patent office where the patent
application has been filed. It is used to assess novelty and inventive
step during the examination of the patent. It therefore contains the
most relevant documents that are used in the examination. 27–29

state of the art
The state of the art is formed by everything made available to the
public by means of a written or oral description, by use, or in any
other way, before the date of filing of the patent application 20, 27, 37

U

USPTO
United States Patent and Trademark Office. The United States Patent
and Trademark Office is tasked with the granting of patents and trade-
marks for the United States of America. 58

W

WIPO
World Intellectual Property Organisation. The World Intellectual
Property Organization is one of the 15 specialized agencies of the
United Nations (UN). WIPO administers 26 international treaties that
concern a wide variety of intellectual property issues, ranging from the
protection of audiovisual works to establishing international patent
classification. WIPO currently has 193 member states and is head-
quartered in Geneva, Switzerland. 18, 28, 58
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Appendix B

Links

B.1 National and international IP offices

Netherlands patent office (Octrooicentrum Nederland):
https://www.rvo.nl/onderwerpen/innovatief-ondernemen/octrooien-ofwel-patenten

Benelux Office for Intellectual Property (BOIP):
https://www.boip.int/

European Patent Office (EPO):
https://www.epo.org/

European Union Intellectual Property Office (EUIPO):
https://www.euipo.europa.eu/

World Intellectual Property Organisation (WIPO):
https://www.wipo.int/

German patent office (DPMA):
https://www.dpma.de/

United States Patents and Trademark Office (USPTO):
https://www.uspto.gov/

Japan Patent Office (JPO):
https://www.jpo.go.jp/e/

B.2 Additional information

ThatsIP E-learning Intellectuel Property:
https://www.thatsip.nl/en/
Netherlands patent office, videos explaining basics of patents:
https://www.rvo.nl/onderwerpen/octrooien-ofwel-patenten/
uitlegvideos
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UK Intellectual Property Office, videos on IP basic, case studies and others:
https://www.youtube.com/user/ipogovuk

Werkgemeenschap Octrooi-informatie Nederland (WON):
http://www.won-nl.org

B.3 Interesting publications from the WIPO

What is Intellectual Property?
https://www.wipo.int/publications/en/details.jsp?id=4528&
plang=EN

Intellectual Property Basics: A Q&A for Students
https://www.wipo.int/publications/en/details.jsp?id=4410&
plang=EN

Understanding Industrial Property
https://www.wipo.int/publications/en/details.jsp?id=4080&
plang=EN

Inventing the Future
An Introduction to Patents for Small and Medium-sized Enterprises
https://www.wipo.int/publications/en/details.jsp?id=4350&
plang=EN

Enterprising Ideas
A Guide to Intellectual Property for Startups
https://www.wipo.int/publications/en/details.jsp?id=4545&
plang=EN

Guide to the International Patent Classification (2022)
https://www.wipo.int/publications/en/details.jsp?id=4593&
plang=EN

International Patent Classification (IPC)
https://www.wipo.int/publications/en/details.jsp?id=4582&
plang=EN

B.4 IP databases

Espacenet:
https://worldwide.espacenet.com/patent/

Espacenet pocket guide:
https://www.epo.org/espacenet-pocket-guide
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Manual Espacenet (Dutch):
https://www.rvo.nl/sites/default/files/2021/03/Handleiding%
20Espacenet_februari2021.pdf

European Patent Register:
https://register.epo.org/

European Patent Bulletin:
https://data.epo.org/expert-services/index.html

Google patents:
https://patents.google.com/

Depatisnet (DPMA):
https://depatisnet.dpma.de/DepatisNet/depatisnet

Patentscope:
https://patentscope.wipo.int/

The lens:
https://www.lens.org/

Trademark view and Design view:
https://www.tmdn.org/

EUIPO register (eSearch plus):
https://euipo.europa.eu/eSearch/

BOIP trademark register:
https://www.boip.int/en/trademarks-register

BOIP design register:
https://www.boip.int/en/designs-register

Register of the Netherlands patent office:
https://mijnoctrooi.rvo.nl/fo-eregister-view/

Register of the German patent office (DPMA register):
https://register.dpma.de/DPMAregister/pat/basis

UK Intellectual Property Office, online patent information and document
inspection service:
https://www.ipo.gov.uk/p-ipsum.htm

Japan platform for patent information:
https://www.j-platpat.inpit.go.jp/

B.5 The patent classification schemes

CPC classification scheme at the USPTO (US patent and trademark office):
https://www.uspto.gov/web/patents/classification/cpc/html/cpc.
html
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CPC classification scheme in table to download scheme and definitions:
https://www.cooperativepatentclassification.org/cpcSchemeAndDefinitions/
table
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Appendix D

Parts of IP law

D.1 Parts of the Dutch patent law, Rijksoctrooi-
wet 1995 (in Dutch)

These are some of the most relevant parts of Dutch patent law (ROW).

• Artikel 53

1. Een octrooi geeft de octrooihouder, behoudens de bepalingen van
de artikelen 53a tot en met 60, het uitsluitend recht:

a. het geoctrooieerde voortbrengsel in of voor zijn bedrijf te ver-
vaardigen, te gebruiken, in het verkeer te brengen of verder te
verkopen, te verhuren, af te leveren of anderszins te verhan-
delen, dan wel voor een of ander aan te bieden, in te voeren
of in voorraad te hebben;

b. de geoctrooieerde werkwijze in of voor zijn bedrijf toe te
passen of het voortbrengsel, dat rechtstreeks verkregen is
door toepassing van die werkwijze, in of voor zijn bedrijf te
gebruiken, in het verkeer te brengen of verder te verkopen, te
verhuren, af te leveren of anderszins te verhandelen, dan wel
voor een of ander aan te bieden, in te voeren of in voorraad
te hebben.

2. Het uitsluitend recht wordt bepaald door de conclusies van het
octrooischrift, waarbij de beschrijving en de tekeningen dienen
tot uitleg van die conclusies.

3. Het uitsluitend recht strekt zich niet uit over handelingen, uit-
sluitend dienende tot onderzoek van het geoctrooieerde, daaron-
der begrepen het door toepassing van de geoctrooieerde werkwi-
jze rechtstreeks verkregen voortbrengsel. Het uitsluitend recht
strekt zich evenmin uit tot de bereiding voor direct gebruik ten
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behoeve van individuele gevallen op medisch voorschrift van ge-
neesmiddelen in apotheken, noch tot handelingen betreffende de
aldus bereide geneesmiddelen.

4. Het uitvoeren van de noodzakelijke studies, tests en proeven met
het oog op de toepassing van artikel 10, eerste tot en met vierde
lid, van Richtlijn 2001/83/EG tot vaststelling van een commu-
nautair wetboek betreffende geneesmiddelen voor menselijk ge-
bruik (PbEG L 311) of artikel 13, eerste tot en met het vijfde lid
van Richtlijn 2001/82/EG tot vaststelling van een communau-
tair wetboek betreffende geneesmiddelen voor diergeneeskundig
gebruik (PbEG L 311) en de daaruit voortvloeiende praktische
vereisten worden niet beschouwd als een inbreuk op octrooien
met betrekking tot geneesmiddelen voor menselijk gebruik, re-
spectievelijk geneesmiddelen voor diergeneeskundig gebruik.

5. Is een voortbrengsel als in het eerste lid, onder a of b, bedoeld, in
Nederland, Curaçao of Sint Maarten rechtmatig in het verkeer ge-
bracht, dan wel door de octrooihouder of met diens toestemming
in één der Lid-Staten van de Europese Gemeenschap of in een
andere staat die partij is bij de Overeenkomst betreffende de Eu-
ropese Economische Ruimte in het verkeer gebracht, dan handelt
de verkrijger of latere houder niet in strijd met het octrooi, door
dit voortbrengsel in of voor zijn bedrijf te gebruiken, te verkopen,
te verhuren, af te leveren of anderszins te verhandelen, dan wel
voor een of ander aan te bieden, in te voeren of in voorraad te
hebben.

6. Een voortbrengsel als in het eerste lid, onder a of b, bedoeld, dat
voor de verlening van het octrooi, of, indien het een Europees
octrooi betreft, voor de dag, waarop overeenkomstig artikel 97,
derde lid, van het Europees Octrooiverdrag de vermelding van de
verlening van het Europees octrooi is gepubliceerd, in een bedrijf
is vervaardigd, mag niettegenstaande het octrooi ten dienste van
dat bedrijf worden gebruikt.

D.2 Parts of the European Patent Convention

These are some of the most relevant parts of patent law in the European
Patent Convention (EPC).

• Article 52. Patentable inventions

(1) European patents shall be granted for any inventions, in all fields
of technology, provided that they are new, involve an inventive
step and are susceptible of industrial application.

64



(2) The following in particular shall not be regarded as inventions
within the meaning of paragraph 1:
a) discoveries, scientific theories and mathematical methods;
b) aesthetic creations;
c) schemes, rules and methods for performing mental acts, play-

ing games or doing business, and programs for computers;
d) presentations of information.

(3) Paragraph 2 shall exclude the patentability of the subject-matter
or activities referred to therein only to the extent to which a
European patent application or European patent relates to such
subject-matter or activities as such.

• Article 54. Novelty

(1) An invention shall be considered to be new if it does not form
part of the state of the art.

(2) The state of the art shall be held to comprise everything made
available to the public by means of a written or oral description,
by use, or in any other way, before the date of filing of the Euro-
pean patent application.

(3) Additionally, the content of European patent applications as filed,
the dates of filing of which are prior to the date referred to in
paragraph 2 and which were published on or after that date,
shall be considered as comprised in the state of the art.

(4) Paragraphs 2 and 3 shall not exclude the patentability of any
substance or composition, comprised in the state of the art, for
use in a method referred to in Article 53(c), provided that its use
for any such method is not comprised in the state of the art.

(5) Paragraphs 2 and 3 shall also not exclude the patentability of
any substance or composition referred to in paragraph 4 for any
specific use in a method referred to in Article 53(c), provided that
such use is not comprised in the state of the art.

• Article 56. Inventive step
An invention shall be considered as involving an inventive step if, hav-
ing regard to the state of the art, it is not obvious to a person skilled
in the art. If the state of the art also includes documents within the
meaning of Article 54, paragraph 3, these documents shall not be con-
sidered in deciding whether there has been an inventive step.

• Article 83. Disclosure of the invention
The European patent application shall disclose the invention in a man-
ner sufficiently clear and complete for it to be carried out by a person
skilled in the art.
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• Article 84. Claims
The claims shall define the matter for which protection is sought. They
shall be clear and concise and be supported by the description.

• Article 87. Priority right

(1) Any person who has duly filed, in or for
(a) any State party to the Paris Convention for the Protection

of Industrial Property or
(b) any Member of the World Trade Organization,
an application for a patent, a utility model or a utility certificate,
or his successor in title, shall enjoy, for the purpose of filing a
European patent application in respect of the same invention, a
right of priority during a period of twelve months from the date
of filing of the first application.

(2) Every filing that is equivalent to a regular national filing under the
national law of the State where it was made or under bilateral
or multilateral agreements, including this Convention, shall be
recognised as giving rise to a right of priority.

(3) A regular national filing shall mean any filing that is sufficient to
establish the date on which the application was filed, whatever
the outcome of the application may be.

(4) A subsequent application in respect of the same subject-matter as
a previous first application and filed in or for the same State shall
be considered as the first application for the purposes of deter-
mining priority, provided that, at the date of filing the subsequent
application, the previous application has been withdrawn, aban-
doned or refused, without being open to public inspection and
without leaving any rights outstanding, and has not served as
a basis for claiming a right of priority. The previous application
may not thereafter serve as a basis for claiming a right of priority.

(5) If the first filing has been made with an industrial property au-
thority which is not subject to the Paris Convention for the Pro-
tection of Industrial Property or the Agreement Establishing the
World Trade Organization, paragraphs 1 to 4 shall apply if that
authority, according to a communication issued by the President
of the European Patent Office, recognises that a first filing made
with the European Patent Office gives rise to a right of priority
under conditions and with effects equivalent to those laid down
in the Paris Convention.

• Article 88. Claiming priority

(1) An applicant desiring to take advantage of the priority of a pre-
vious application shall file a declaration of priority and any other
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document required, in accordance with the Implementing Regu-
lations.

(2) Multiple priorities may be claimed in respect of a European
patent application, notwithstanding the fact that they originated
in different countries. Where appropriate, multiple priorities
may be claimed for any one claim. Where multiple priorities are
claimed, time limits which run from the date of priority shall
run from the earliest date of priority.

(3) If one or more priorities are claimed in respect of a European
patent application, the right of priority shall cover only those
elements of the European patent application which are included
in the application or applications whose priority is claimed.

(4) If certain elements of the invention for which priority is claimed
do not appear among the claims formulated in the previous ap-
plication, priority may nonetheless be granted, provided that the
documents of the previous application as a whole specifically dis-
close such elements.

• Article 89. Effect of priority right
The right of priority shall have the effect that the date of priority shall
count as the date of filing of the European patent application for the
purposes of Article 54, paragraphs 2 and 3, and Article 60, paragraph
2.

D.3 Parts of the Patent Cooperation Treaty

These are some of the most relevant parts of Patent Cooperation Treaty
(PCT).

• Article 5. The Description
The description shall disclose the invention in a manner sufficiently
clear and complete for the invention to be carried out by a person
skilled in the art.

• Article 6. The Claims
The claim or claims shall define the matter for which protection is
sought. Claims shall be clear and concise. They shall be fully sup-
ported by the description.

• Article 8. Claiming Priority

(1) The international application may contain a declaration, as pre-
scribed in the Regulations, claiming the priority of one or more
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earlier applications filed in or for any country party to the Paris
Convention for the Protection of Industrial Property.

(2) (a) Subject to the provisions of subparagraph (b), the conditions
for, and the effect of, any priority claim declared under para-
graph (1) shall be as provided in Article 4 of the Stockholm
Act of the Paris Convention for the Protection of Industrial
Property

(b) The international application for which the priority of one or
more earlier applications filed in or for a Contracting State is
claimed may contain the designation of that State. Where,
in the international application, the priority of one or more
national applications filed in or for a designated State is
claimed, or where the priority of an international application
having designated only one State is claimed, the conditions
for, and the effect of, the priority claim in that State shall be
governed by the national law of that State.

• Article 33. The International Preliminary Examination

(1) The objective of the international preliminary examination is to
formulate a preliminary and non-binding opinion on the questions
whether the claimed invention appears to be novel, to involve an
inventive step (to be non-obvious), and to be industrially appli-
cable.

(2) For the purposes of the international preliminary examination, a
claimed invention shall be considered novel if it is not anticipated
by the prior art as defined in the Regulations.

(3) For the purposes of the international preliminary examination, a
claimed invention shall be considered to involve an inventive step
if, having regard to the prior art as defined in the Regulations, it
is not, at the prescribed relevant date, obvious to a person skilled
in the art.

(4) For the purposes of the international preliminary examination,
a claimed invention shall be considered industrially applicable if,
according to its nature, it can be made or used (in the technologi-
cal sense) in any kind of industry. “Industry” shall be understood
in its broadest sense, as in the Paris Convention for the Protection
of Industrial Property.

(5) The criteria described above merely serve the purposes of inter-
national preliminary examination. Any Contracting State may
apply additional or different criteria for the purpose of deciding
whether, in that State, the claimed invention is patentable or not.

(6) The international preliminary examination shall take into consid-
eration all the documents cited in the international search report.
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It may take into consideration any additional documents consid-
ered to be relevant in the particular case.

• Rule 64. Prior Art for International Preliminary Examination
64.1 Prior Art

(a) For the purposes of Article 33(2) and (3), everything made avail-
able to the public anywhere in the world by means of written
disclosure (including drawings and other illustrations) shall be
considered prior art provided that such making available occurred
prior to the relevant date.

(b) For the purposes of paragraph (a), the relevant date shall be:
(i) subject to item (ii) and (iii), the international filing date of

the international application under international preliminary
examination;

(ii) where the international application under international pre-
liminary examination claims the priority of an earlier appli-
cation and has an international filing date which is within
the priority period, the filing date of such earlier application,
unless the International Preliminary Examining Authority
considers that the priority claim is not valid;

(iii) where the international application under international pre-
liminary examination claims the priority of an earlier appli-
cation and has an international filing date which is later than
the date on which the priority period expired but within the
period of two months from that date, the filing date of such
earlier application, unless the International Preliminary Ex-
amining Authority considers that the priority claim is not
valid for reasons other than the fact that the international
application has an international filing date which is later than
the date on which the priority period expired.

64.2 Non-Written Disclosures
In cases where the making available to the public occurred by means of
an oral disclosure, use, exhibition or other non-written means (“non-
written disclosure”) before the relevant date as defined in Rule 64.1(b)
and the date of such non-written disclosure is indicated in a written
disclosure which has been made available to the public on a date which
is the same as, or later than, the relevant date, the non-written dis-
closure shall not be considered part of the prior art for the purposes
of Article 33(2) and (3). Nevertheless, the international preliminary
examination report shall call attention to such non-written disclosure
in the manner provided for in Rule 70.9.
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64.3 Certain Published Documents
In cases where any application or any patent which would constitute
prior art for the purposes of Article 33(2) and (3) had it been pub-
lished prior to the relevant date referred to in Rule 64.1 was published
on a date which is the same as, or later than, the relevant date but was
filed earlier than the relevant date or claimed the priority of an earlier
application which had been filed prior to the relevant date, such pub-
lished application or patent shall not be considered part of the prior
art for the purposes of Article 33(2) and (3). Nevertheless, the inter-
national preliminary examination report shall call attention to such
application or patent in the manner provided for in Rule 70.10.
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E.5 Efficient wastewater plants - the case of nereda
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Addressing the Energy-Water Nexus through R&D 

Planning and Policies

©RoyalHaskoningDHV. Confidential.

About the Company About Nereda® Modeling Closure

Efficient wastewater plants –

the case of Nereda

Andreas.Giesen@rhdhv.com

29 May 2018

2

Consultancy, Engineering & Project Management

Workforce of 6,500 in 

more than 150 countries

One of the top independently 

owned engineering companies

3

Our Organisation

Water

Urban Development

Rural Development

Mining

Maritime

Infrastructure

Industry

Energy

Buildings
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Covering the whole water cycle

Order of magnitude:  1 – 5%  of EU national energy consumption

5

Energy consumption urban water cycle

6

Significant part for wastewater treatment
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And major part for biological treatment

8

Growing consumption

Increase in desalination and sanitation

 Activated sludge state of art since 1914

 Good effluent quality

 Poor sludge settling quality

 Low biomass concentrations 

 Significant footprint 

 High energy consumption

 Often high chemical consumption

 Excess activated sludge can be digested to reduce waste and 

improve energy efficiency of treatment

 Current aim: energy neutrality….but sofar mainly achieved by 

“importing organic waste” into the “wastewater plant” digester

Conventional wastewater treatment



 Natural way of treating wastewater using aerobic granular sludge with excellent settling properties

10

Wastewater treatment with Nereda® 

FLOCS

4 g/l

SVI5 > SVI30

GRANULES

8 g/l or more

SVI 5 ≈ SVI 30
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Due to excellent settling properties

FLOCS

4 g/l

SVI5 > SVI30

GRANULES

8 g/l or more

SVI 5 ≈ SVI 30

Compact lower CAPEX

Easy to operate lower OPEX

Sustainable lower energy/chemical 

consumption

12

Conventional Activated Sludge Process



Nereda® granule – BNR in  the granules
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 Oxygen gradient in granule

 Simultaneous removal of COD, P and N

 Transport by diffusion, not by pumping

o
x
y
g
e
n

depth in granule

Aerobic zone:

• Heterotrophic organisms

• COD oxidation

Anoxic / anaerobic zone:

• Nitrate reduction to nitrogen gas

• Phosphate release and uptake

Aerobic zone:

• Autotrophic organisms

• Ammonia oxidation 

to nitrate

14

Micro-organismen in the granule

Activated sludge Aerobic granular biomass

Nitrifiers

Denitrifiers

Phosphate Accumulating Organisms (PAO’s)

Glycogen Accumulating Organisms (GAO’s)

Anaerobic

Anoxic

Aerobic

Courtesy Delft University of Technology

Biopolymer

 Simple one-tank concept 

 No clarifiers 

 No moving decanter

 No mixers

 Extensive biological COD, N- and P-removal

 Low energy consumption

 Easy operation

 Low totex
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Nereda® process cycle

Nereda® 
Cycle

3 Fast settling 2 Aeration

1  Simultaneous fill/draw

EffluentInfluent
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Nereda® compared to Conventional

Energy efficiency example
Municipal wastewater | full BNR | 100,000 pe

Note that is an example based on a specific plant in Dutch climate achieving full BNR and that energy consumption for both 
technologies depends on wastewater characteristics, targeted effluent quality, design and equipment selection. 

kWh/d % kWh/d %

Influent pumping station 150 3% 262 10%

Screening & Sand Removal 73 1% 73 3%

Biological reactor 4.972 86% 1.798 67%

192 3%

mixers predenitrifiation 318 5%

internal circulation for BNR 648 11%

propulsors aerobic section 848 15%

aeration 2.534 44% 1.798 67%

final settling tanks 60 1%

sludge return pumping station 372 6%

Other equipment 338 6% 348 13%

Cable and frequency converter losses 266 5% 189 7%

TOTAL ENERGY CONSUMPTION 5.799 100% 2.670 46%

CAS NEREDA

mixers anaerobic section

Equipment

Aeration efficiency Nereda® vs CAS  
@ETAR Frielas, Portugal

 Approx. 30% less aeration than parallel operated CAS.

 Up to 50% less energy considering also savings on 

settler and recirculation pumps
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Advantages

SMALL FOOTPRINT

Up to a factor 4 smaller

COST EFFECTIVE

Lower CAPEX & OPEX

EXCELLENT EFFLUENT QUALITY 

Including biological nutrient removal N/P

SUSTAINABLE

30-50% energy savings

No/minimal chemicals

EASY TO OPERATE

Automated & robust

20

Footprint Nereda® Garmerwolde

Treating same flow
< 25% footprint

< 50% energy use
No chemicals

Garmerwolde plant
140.000 p.e

347 l/s

21

Energy – Garmerwolde

©RoyalHaskoningDHV. 
Confidential.



History & current status

Aerobic Granular Biomass Technology

 It all started with a good discussion and collaboration 

between two professors at an October Fest in the 

90s

23

Scientific inspiration and transpiration

Prof. Peter Wilderer

TU Munich

Prof. Mark van Loosdrecht

TU Delft

 From lab scale experiments to full scale application

History and development

1993 1999 2000 2002 2003 2004 2005 2007 2008 2010 2012 2013

Royal opening plant Epe, 

The Netherlands

Demos in RSA 

and Portugal

Breakthrough Nereda® 

Technology

Large pilot 

research at Ede STP

Start R&D at Delft 

University of Technology

Feasibility study carried out 

by Royal HaskoningDHV

Cooperation Delft with Royal 

HaskoningDHV (formerly: DHV)

Granule formation
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Nereda® Frielas – Lisbon – Portugal

CLIENT 

Agua de Portugal – Simtejo

WASTEWATER TYPE

Municipal & Industrial

CAPACITY

12,000 m3/day │ 44,000 p.e.

PEAK FLOW
1,850 m3/hour
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Nereda® Gansbaai – South Africa

CLIENT 

Overstrand Municipality

WASTEWATER TYPE

Municipal

CAPACITY

5,000 m3/day │ 63,000 p.e.

PEAK FLOW
400 m3/hour

PRE-TREATMENT

Screening and sand & grit removal 

POST TREATMENT
Water reuse pond, reed bed 

infiltration
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Nereda® Epe – The Netherlands 2011

CLIENT 

Water Authority Veluwe

WASTEWATER TYPE

Municipal & Industrial

CAPACITY

8,000 m3/day │ 41,000 p.e.

(inclusive 13,750 p.e. from 

industrial discharges) 

PEAK FLOW

1,500 m3/hour

PRE  & POST TREATMENT

screening, sand trap and oil & 

grease removal (slaughterhouse 

emissions) & sand filtration 
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Nereda® Garmerwolde – The Netherlands, 2013

CLIENT 

Water Authority Noorderzijlvest 

WASTEWATER TYPE

Municipal

CAPACITY

30,000 m3/day │140,000 p.e

PEAK FLOW
4,200 m3/hour
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Implementation progress

2005: Vika, The Netherlands, 

5,000 p.e.

Today: Ringsend Dublin, PPS2, first cell; 

Ultimate capacity 2,670,000 p.e.
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Nereda® plants

Vika, Ede  NL

Cargill, Rotterdam NL

Smilde, Oosterwolde NL

STP Gansbaai RSA

STP Epe NL

STP Garmerwolde NL

STP Vroomshoop NL

STP Dinxperlo NL

STP Wemmershoek RSA

STP Frielas, Lisbon PT

STP Ryki PL

Westfort , IJsselstein NL

STP Clonakilty IRL

STP Carrigtwohill IRL

STP Deodoro, Rio de Janeiro BR

STP Kingaroy AUS

STP Simpelveld NL

STP Cork Lower Harbour IRL

STP Hartebeestfontein RSA

STP Alpnach CH

STP Faro, Olhão PT

STP Zutphen NL

STP Utrecht NL

STP Österröd, Strömstad S

STP Inverurie UK

STP Kendal UK

STP Great Dunmow UK

STP Morecambe UK

STP Barston UK

STP Breskens NL

STP Kloten CH

STP Tatu, Limeira BR

STP São Lourenço, Recife BR

STP Jaboatão, Recife BR

STP Jardim São Paulo, Recife BR

STP Tijuco Preto, Sumaré BR

STP Lontra, Araguaína BR

STP Região Sul de Palmas BR

STP Radcliffe UK

STP Walsall Wood UK

STP Failsworth UK

STP Newham UK

STP Dungannon UK

STP Blackburn UK

Sappi, Lanaken BE

STP Vriezenveen NL

STP Altena GE

STP Stonewater Creek US

STP Wolf Creek US

STP Fleury FR

Operational plants:

Plants under construction:

Plants under design:

STP Highworth UK

STP Ringsend IRL

STP Jardim Novo, Rio Claro BR

Operational plants:

Global Nereda® roll-out

 Game changing technology: 

 Significant lower energy consumption

 Facilitating energy neutrality

 Significantly lowering CAPEX and OPEX

 Better treated water quality

 Compact and suitable for upgrading of existing infrastructure

 10 years from scientific inspiration to first pilot  fast

 2 years from pilot to first industrial full-scale  fast

 Working within a Public Private Partnership with Dutch Water Authorities as co-developpers and launching 
customers 

 Exciting !

Nereda: an exciting or boring story?



 6 – 8 years from pilot to first municipal applications   ?

 plus 6 – 8 year from first municipal application to “modern standard in The Netherlands”  ?

 Similar confidence building process in most other markets  slow

 8 - 10 years after first European full-scale a (small) first Nereda in Germany and France

 Boring slow !

Nereda: an exciting or boring story?
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Key messages for discussion
• The Nereda example shows that scientific research can significantly contribute to 

develop game-changing and truly sustainable wastewater treatment technology

• The PPP National Nereda Development Program and roll-out of the technology is 

recognized in The Netherlands (just like the technology itself) as best-practice

• Whereas society would benefit from a fast implementation and valorization of 

successful research, the international adaptation of “elsewhere proven” game-changing 

wastewater treatment technologies is very slow.

And maybe within the EU even slower than in Asian and Latin-American markets.

• How to catalyze European implementation?

• How to minimize hurdles in EU public tenders for “elsewhere proven” modern and 

superior solutions?
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