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Design knowledge belongs to intellectual property, presented in three main types: (1) Serviceable Design 
Knowledge (SDK), (2) Intangible Design Knowledge (IDK), and (3) Tangible Design Knowledge (TDK).  These 
three types of design knowledge are respectively generated in three successive creation development stages, 
namely the early design strategy stage, the intermediate design process stage, and the final design result stage.  In 
order to fully protect the intellectual property rights of the three types of design knowledge during the process of 
creation development, the authors of this paper propose a brand new concept referred to as the “Seven-track 
Protection Mechanism for Design Knowledge”.  This will provide full coverage on protection of design 
knowledge.  
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1. INTRODUCTION 
 
With the arrival of the era of a knowledge-based economy, enterprises are forced to utilize intellectual 
property rights as efficient strategies in terms of enhancing their competitiveness in the market.  Herce 
(2001) once pointed out that enterprise commonly used patents to fulfill the following objectives: (1) 
To assist in decision-making; (2) To form a basis for future research and development; (3) To assist in 
planning the use of new technology; (4) To assist in overcoming difficulties in certain technological 
steps; (5) To assist technology and/or equipment being purchased; (6) To assist research and 
development results; and (7) To achieve several intended purposes. It has become urgent for 
enterprises to use information technology to stay competitive (Mineau, Missaoui and Godinx, 2000). 
Many scholars agree that whether an enterprise is successful or not depends heavily on how well it 
utilizes knowledge management in its corporate strategies (Klint and Verhoef, 2002). Therefore, the 
management of intellectual property rights’ knowledge is an important issue for enterprises which 
face against competitive challenges. Some scholars have even indicated that a nation’s economic 
power could be somehow measured by how successful its executions of intellectual property laws are. 
Two examples are Post World War II’s Japan and the new rising star - China (Baughn, Bixby and 
Woods, 1997; Yang, 2003; Yanli, 1994). Due to the territorial characteristics of intellectual property 
rights, intellectual property right laws vary from one country to another.  This paper will expound the 
basis of the context of US intellectual property rights.  
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Design knowledge is a part of intellectual property.  However, intellectual property covers a 
rather wide range.  Ganguli (2000) indicated that intellectual property was represented in a variety of 
forms, as the following: (1) Copyright and related right (i.e., the right of performers, sound recording 
producers, and broadcasting organizations); (2) Trademarks including service marks; (3) Geographical 
indications including appellations of origin; (4) Industrial design; (5) Patents; (6) Protection of new 
varieties of plants; (7) Protection of the layout-designs of integrated circuits; (8) Protection of 
undisclosed information including trade secrets and test data; and (9) Control of anti-competitive 
practices in contractual licenses. 

There are three laws that protect design knowledge as an intellectual property.  They are Patent 
Law, Trademark Law, and Copyright Law.  The nature of these laws will be elaborated in the 
following sections:  
 
 
1.1. Patent Law 
 
The patent right system is aimed to not only protect the inventors’ intellectual product but also 
encourage industrial development through the author’s contribution of their creation. According to 
Article 101 of Patent Law in the U.S., the patentable invention (USPTO, 2007) is defined as: 
“Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefore, subject to the 
conditions and requirements of this title”.  The current patent system involves patents for inventions, 
patents for plants, and patents for designs.  Invention patents emphasize on protection for functional 
creation whilst design patents focus on protection for shape creation.  The following natures are 
protected by Patent Law: (1) Invention or discovery; (2) Process, art, or method, and includes a new 
use of a known process, machine, manufacture, composition of matter, or material; (3) Asexual 
reproduction of any distinct and new variety of plant, including cultivated sports, mutants, hybrids and 
newly found seedlings; and (4) Any new, original and ornamental design for an article of 
manufacture.  
 
 
1.2. Trademark Law 
 
A trademark is any word, phrase, symbol, design, sound, smell, color, product configuration, group of 
letters or numbers or combination of these that is adopted and used by a corporation. It is used to 
identify its own products or services and to distinguish them from products and services made by 
others. According to Article 45 of Trademark Law in the U.S., Trademarks are (USPTO, 2007): “to 
regulate commerce within the control of Congress by making actionable the deceptive and misleading 
use of marks in such commerce; to protect registered marks used in such commerce from interference 
by State, or territorial legislation; to protect persons engaged in such commerce against unfair 
competition; to prevent fraud and deception in such commerce by the use of reproductions, copies, 
counterfeits, or colorable imitations of registered marks; and to provide rights and remedies stipulated 
by treaties and conventions respecting trademarks, trade names, and unfair competition entered into 
between the United States and foreign nations”. The system of trademark rights has two purposes.  
First, it protects consumers’ benefit.  Second, it provides a reasonable environment for commercial 
competition in order to promote positive industrial development. 

In fact, trademark rights should not be regarded as a part of intellectual property in terms of their 
nature.  However, most countries define trademark registration as an element of intellectual property. 
Design knowledge will be protected by trademark rights only if the enterprise establishes a strong 
self-identification and an indisputable trust with its consumers. However, with the current system, 
protecting design knowledge by trademark is difficult. Enterprise can win consumers’ trust only by 
establishing a brand name. With such a name, the enterprise must offer the consumers a reasonable 
warrantee for their product while also making a reasonable profit.  In addition to general trademarks, 
treating the physical product as a “three-dimensional trademark” and protecting it by Trademark Law 
is an innovative and applicable concept.  
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1.3. Copyright Law 
 
The copyright system focuses on the protection of cultural assets.  It enhances the thriving 
development of culture-related businesses by protecting the authors’ originality.  There is no need for 
review to obtain copyrights since the authors are entitled to them once they finish their works.  In 
other words, it is fairly easy to obtain copyrights since it is not necessary to go through the review 
process.  However, it can be relatively difficult to protect copyrights. According to Article 102 of 
Copyright Law in the U.S. (USCO, 2007), it states that “copyright protection subsists, in accordance 
with this title, in original works of authorship fixed in any tangible medium of expression, now known 
or later developed, from which they can be perceived, reproduced, or otherwise communicated, either 
directly or with the aid of a machine or device”. Works of authorship include the following categories: 
(1) Literary works; (2) Musical works, including any accompanying words; (3) Dramatic works, 
including any accompanying music; (4) Pantomimes and choreographic works; (5) Pictorial, graphic, 
and sculptural works; (6) Motion pictures and other audiovisual works; (7) Sound recordings; and (8) 
Architectural works. 

Apart from the differences in nature which are protected by patent, trademark and copyright, 
there are significant differences in: (1) the types of rights protected; (2) the nature of protection; (3) 
the purpose of protection; (4) the process of obtaining the rights; and (5) the period of protection.  
Table 1 sets forth a comparison of these differences. 
 

Comparison items Patent Trademark Copyright 
Type of rights protected Industrial property Industrial property Cultural property 
Nature of protection Protecting the benefit of 

creation 
Protecting the order of 
trade 

Protecting cultural 
creation 

Purpose of protection Promoting industrial 
development 

Promoting industrial 
development 

Promoting cultural 
development 

How the rights are 
obtained 

Through review Through review No need for review 

Period of protection  Depends on the type of 
patent; usually between 
10 and 20 years 

10 years; can be renewed  During the author’s life 
time and 70 years after 
the author’s death 

 
Table 1. Differences in patent, trademark, and copyright. 

 
 
2. TYPES OF DESIGN KNOWLEDGE 
 
Design knowledge plays an important role in business competition, but the existing patent law is not 
enough to protect a variety of design knowledge.  There are three types of design knowledge: (1) 
Serviceable Design Knowledge (SDK); (2) Intangible Design Knowledge (IDK); and (3) Tangible 
Design Knowledge (TDK).  Generally speaking, enterprises rely on design patent laws to protect their 
design knowledge from plagiarism.  In order to obtain a design patent, it is necessary to fulfill three 
criteria: objectivity, innovation, and creativity.  Since SDK and IDK do not fit into the category of 
objectivity, they are not protected by design patent laws.  Moreover, SDK, IDK, and TDK can very 
easily be plagiarized or imitated.  Therefore, there is a need for a comprehensive mechanism to protect 
design knowledge from the competitors’ inappropriate competition and malicious plagiarism. 
 
 

2.1 Serviceable Design Knowledge (SDK) 
 
SDK is generally generated in the early stage of creation development.  SDK is also a key to produce 
IDK and TDK.  Most kinds of consultation, advice and diagnosis in the knowledge sector belong to 
SDK. SDK is highly intellectual and is rather difficult to evaluate its true value.  Chen etc. (2002) 
points out six SDKs, as shown below: 
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• Consulting for strategic product design 
• Consulting for strategic product planning 
• Consulting for strategic marketing 
• Proposal for creating niche products 
• Proposal for creating niche markets 
• Contracting for consumers' preferences studies. 
 
Protection, advice and diagnosis for the knowledge of consultation of any kind can be very 

difficult due to its intangible nature. In practical applications, these kinds of SDK often use the Trade 
Secrets Act to protect themselves. Due to the fact that the Trade Secrets Act is not a part of intellectual 
property law, the protected entity does not merit protection from law. It is only natural that the 
inventor has to protect his own knowledge. In result, the coverage of protection for SDK is limited.  
 
 
2.2 Intangible Design Knowledge (IDK) 
 
IDK is generally generated in the intermediate stage of creation development.  It is the initial 
conceptual knowledge created prior to the production of tangible knowledge.  The characteristics of 
IDK include high uncertainty, high originality and high value.  The eight elements of IDK are as 
follows: 
 

• Idea 
• Procedure 
• Process 
• System 
• Method of operation 
• Concept 
• Principle 
• Discovery 
 
The increase in popularity of E-commerce at the present time enables online IDK transmission to 

become a common practice. However, design knowledge can never be traded on the Internet if there is 
not a better IDK protection mechanism.  Thus, IDK cannot reflect the value it deserves due to the fact 
that it cannot be viewed as a commodity. 
 
 
2.3 Tangible Design Knowledge (TDK) 
 
TDK is generally generated in the final stage of creation development.  TDK has the features of being 
definable, assessable and merchandisable.  The six elements of TDK are as follows: 
 

• Model 
• Device 
• Structure 
• Shape 
• Pattern 
• Color 
 
Since TDK can be described in physical details, it is better protected under the current Patent 

Law.  In addition, the functional inventions (such as model, device and structure) and the stylistic 
creation (such as shapes, patterns, and colors) of TDK may be patented.  
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3. PROTECTION MECHANISM FOR DESIGN KNOWLEDGE 
 
Design knowledge protection has been confronted with various difficulties for the following reasons:  

 
(1) Design knowledge protection is covered by patent, trademark and copyright.  
Design knowledge protection is situated in the area crossed by patent, trademark and copyright 

(see Figure 1).  In terms of legal protection, coverage like this is not clear cut among the three aspects 
and the position of coverage. Therefore, it produces a blind spot in design protection. For example, 
“Device A” is an actual product that qualifies for both patent and trademark protection; thus it serves 
as an example that falls into the blind spot of protection. Since the subject, scope and concept of 
protection by patent, trademark and copyright are different, whether design knowledge may be well 
protected or not remains uncertain. 

 
(2) Current laws and regulations are not enough to protect various design natures. 
Since the design natures of SDK, IDK and TDK come in various forms, the current patent, 

trademark and copyright regulations cannot protect each of these design natures in an effective and 
all-encompassing way. It is true that inventions drastically increase in terms of number and variety. 
The three current American laws of the protection system will not provide precise definitions for 
SDK, IDK, and TDK (see Figure 1). It is urgent that we acquire a more comprehensive protection 
mechanism.  

 
(3) The current design protection mechanism does not satisfy the needs of E-commerce. 
One of the main approaches to design value output is transmitting or even selling design 

knowledge via the Internet.  Selling design knowledge through E-commerce has become an inevitable 
trend, but the current design knowledge protection system does not appear to satisfy such a need.  The 
features of E-commerce such as virtual reality, real-time operation, speed and mass quantity make it 
extremely easy to transmit design knowledge online.  However, this also makes it easy for commercial 
competitors to imitate or copy design knowledge. Tamai (1998) and Beresford (2001) agreed with the 
point above.  

 
In the “State Street Bank & Trust Co., v. Signature Financial Group, Inc.” case on July 23, 1998, 

the U.S. Federal Circuit Court made a famous verdict by considering the business model and method 
of doing business as the subjects of patents (Hulse, 2000). Therefore, both “model” and “method” of 
E-Commerce receive protection from patent laws. However, other natures like “process,” “system” 
and so forth are not yet protected. Chen etc. (2001) proposed a model of multiple natures of design 
knowledge protection mechanism of E-commerce. Such a model has solved part of the E-commerce 
protection problem; however, it cannot cope with the complexity of unprecedented design knowledge 
natures that have developed in the present time. Thus, the government should take immediate action to 
construct a design knowledge protection mechanism which would benefit trading design knowledge in 
E-commerce for the purpose of stabilizing and proliferating the market.   

Due to a variety of design natures, the output in the stages from Design Strategy (DS), Design 
Process (DP) and Design Result (DR) can be referred to the semi-finished or finished products of the 
design.  These products should all be protected for their “value”, even though an abstract concept may 
be priceless.  Thus design concepts should be protected in all stages of design, covering both concepts 
and tangible embodiments. 

 
 

3.1 Relationship between creation development stage and design knowledge 
 
Since design knowledge belongs to intellectual property, the claim and application of these rights 
should be protected by law.  At present, design creation is protected by design patent only.  Due to the 
diversified features of design natures, current patent protection cannot cover the massive design 
natures.  It is obvious that protecting design knowledge by design patent is not enough. 
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To solve this problem, the authors suggest that a design protection mechanism should protect 
SDK, IDK and TDK in a systematic way.  The three types of design knowledge take place in the 
following three stages of creation development: Design Strategy (DS), Design Process (DP), and 
Design Result (DR). 
 

 
 

Figure 1. Design Knowledge exists among the blind spot of Patent, Trademark, and Copyright laws. 
 

DS is the key task in the initial stage of creation development, as well as the crucial foundation 
for further IDK and TDK development.  ”SDK” can be viewed as the product in this stage.  DP is the 
key task in the intermediate stage of creation development.  It serves as an important transition role by 
embodying design thoughts into design concepts. ”IDK” can be viewed as the product of this stage.  
DR is the key task in the final stage of creation development, where concrete and well-developed 
design solutions are produced.  Complete engineering drawings or tangible models are available in 
DR while TDK is the product at this stage.  Figure 2 sets off the relationships between the Creation 
Development Stage and the three types of design knowledge. 
 

 
 

Figure 2. Three stages in creation development. 
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The purpose of design protection is to protect the design’s innovative value.  Each stage of 

creation development, namely DS, DP and DR, may generate design value.  To cover all these stages 
rather than emphasizing only on DR, the protection for DR extends to both of DS and DP. 
3.2 Establishing a seven-track protection mechanism 
 
Design knowledge is produced in the order of DS (early stage), DP (intermediate stage), and DR (final 
stage).  When designers are working in the process of creation development, DS produces SDK, DP 
produces IDK and DR produces TDK.  These products can be protected either separately or together 
according to actual needs. In order to specify the domain of protection, the authors apply Set Theory 
to better define the domain of protection for design knowledge. Set theory is the mathematical science 
of the infinite. It studies properties of sets, abstract objects that pervade the whole of modern 
mathematics (Hrbacek and Jech, 1999).Typical Set Theory that follows Rene Descartes’ logic 
demonstrates the core essence of discrete math which constitutes a finite or countable set of values 
that has a black or white relationship between its own sets. Set Theory is comprised of a bipolar 
phenomenon that the property is only true or false and has nothing in between. Therefore, such 
phenomenon is represented by 0 or 1 in mathematics (Hohle, 1996; Turner, 2001). Due to the fact that 
design knowledge protection laws require a clear distinction between true and false, Set Theory can 
satisfy such a need. As shown in Figure 3, the basic three types of design knowledge overlap each 
other and create seven types of design knowledge.  The seven types of design knowledge are 
afterwards inducted into seven sets, as following: 
 

• Set 1: SDK 
• Set 2: IDK 
• Set 3: TDK 
• Set 4: SDK �  IDK - SDK �  IDK �  TDK 
• Set 5: IDK �  TDK - SDK �  IDK �  TDK 
• Set 6: SDK �  TDK - SDK �  IDK �  TDK 
• Set 7: SDK �  IDK �  TDK 

 

 
 

Figure 3. The relationships between Creation Development Stage and the three types of design knowledge. 
 

The above seven types of design knowledge are saved and protected in the Seven-track Disk 
designed by the authors. Each track serves as storage for a separate database, and each database 
belongs to the same category of design knowledge. Here is the definition of each track: 



ALFRED CHEN and RAIN CHEN 

 

 
Scientific Inquiry, vol. 8, No. 2, December 2007 

 

202 

 
• Track 1: Disk array provides with secured storage for SDK 
• Track 2: Disk array provides with secured storage for IDK 
• Track 3: Disk array provides with secured storage for TDK 
• Track 4: Disk array provides with secured storage for SDK �  IDK - SDK �  IDK �  TDK 
• Track 5: Disk array provides with secured storage for IDK �  TDK - SDK �  IDK �  TDK 
• Track 6: Disk array provides with secured storage for SDK �  TDK - SDK �  IDK �  TDK 
• Track 7: Disk array provides with secured storage for SDK �  IDK �  TDK 

 
 
3.3 Actual operation of the seven-track protection mechanism 
 
In the seven-track protection mechanism, the activity of creation development starts from DS, and 
goes through DS, DP and DR.  Each circle or orbit produces SDK, IDK, TDK, SDK �  IDK - SDK �  
IDK �  TDK, IDK �  TDK - SDK �  IDK �  TDK, SDK �  TDK - SDK �  IDK �  TDK and SDK �  
IDK �  TDK in various quantities.  The large quantity of design knowledge will be saved to the 
corresponding tracks according to their property for protection.  For example, Track 1 is for saving 
and protecting SDK; Track 2 is for saving and protecting IDK, etc.  See Figure 4 for more details. 
 

 
 

Figure 4. Seven-Track Protection Mechanism for Design Knowledge. 
 
 
3.4 Management of the seven-track protection mechanism 
 
In the data managing process, each type of design knowledge is not only saved in the Seven-track 
Disk, but also protected by corresponding laws, as shown in Table 2 below. 
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The seven-track protection mechanism is not simply a concept.  Rather, it is an applicable model.  
In practical applications, a database should be established for the design knowledge saved in the 
Seven-track Disk. Any output of design knowledge worth protecting in the process of design creation 
can be saved to the corresponding track. Techniques such as file management, file sharing and 
networking management are  necessary to achieve the optimal solution to strike a balance between 
convenience of access and security management, though this is beyond the scope covered by this 
study.  Issues such as how to turn the seven-track mechanism into a network management platform for 
designers to read, write, append and delete the files will be discussed in a separate paper. 
 

Track Stored Contents Supporting Laws 
1 SDK Copyright Law 
2 IDK Patent Law 
3 TDK Patent Law and Trademark Law 
4 SDK �  IDK - SDK �  IDK �  TDK Copyright Law and Patent Law 
5 IDK �  TDK - SDK �  IDK �  TDK Patent Law and Trademark Law 
6 SDK �  TDK - SDK �  IDK �  TDK Copyright Law and Patent Law 
7 SDK �  IDK �  TDK Patent Law, Trademark Law and Copyright Law 

 
Table 2. The Seven-track Disk and related supporting laws. 

 
 
4. CASE STUDY 
 
The case study “To design and develop a toaster which will fulfill the high fashion consumer 
marketing needs” is used to elaborate the seven-track protection mechanism in detail.  The above 
toaster design case (abbreviated as T-case hereafter) has been granted a design patent in Taiwan.  T-
case was developed by Chen and Chang (2002) through the systematic process, namely DS, DP and 
DR stages; herein, it will explain how the protection mechanism is applied in practical affairs.  
 
 
4.1 Design strategy stage 
 
In the DS stage, the design department should complete the following tasks: setting the design goal, 
defining the design criteria, allocating the design budget and planning the design timetable.  Since 
toasters were already in the mature stage of development, difficulties were expected in producing 
innovative DR in the analysis of toasters available in the market.  Thus the design department applied 
the method of Expert Opinion (Ozer, 1999) to this case study.  Eight experts working in fields related 
to design were invited to conduct a comprehensive review on this case based on five parameters: 
safety, price, function, style and fun. In order to comprehend and collect the experts’ opinions, the 
design department adopted the method of Focus Group Interviews in which the eight experts can 
tackle the designated problem altogether (Bruseberg and McDonagh-Philip, 2002; Greenbaum, 1998; 
Krueger and Morgan, 1998; Krueger and Casey, 2000; Morgan and Krueger, 1998).  Stewart and 
Shamdasani (1990) once pointed out several advantages to Focus Group Interviews over individual 
interviews and which are: more efficient in time usage, more interactive among the group members, 
and a wider range of subjects to discuss.  

The results of the interview showed that six out of eight of the experts agreed that the new toaster 
model should be designed with focuses on style and fun.  Subsequently the design department defined 
the correlation between style and fun.  The Synectics team consisting of those eight experts thus began 
analog-based creativity development.  In the group meeting, an expert brought up the idea that 
“people could have fun when watching the toast turning from white to brown when toasting it”.  This 
idea soon became the topic of enthusiastic discussions among the experts, stimulating a series of 
creative association of ideas, analog, summarization and evaluation.  Finally, the Synectics team 
reached a conclusion by listing the following DS: (1) The target buyers were consumers on the top 
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rank of society; (2) The product should feature an exquisite style; and (3) The criterion of fun was 
fulfilled by the transparency of the materials used. 
 
 
 
4.2 Design process stage 
 
As soon as the DS was made, the designer developed the design concepts according to the DS, 
followed by the summarization of the ideas.  The main tasks at this stage were: screening out concepts 
that did not match the design goal and design criteria, integrating similar ideas and selecting several 
important design concepts.  Finally, the design department evaluated the functions of the T-case in 
detail, including safety, function, cost, assembly and consumers’ satisfaction. 
 
 
4.3 Design result stage 

 
The design department proposed the final DR, as shown in Figure 5.  The T-case comprised of a base, 
a heating element, a toast tray, and a transparent cover.  The subject was exquisite in terms of overall 
style.  Users may have fun when operating the toaster since the transparent cover allows them to see 
how the toast is toasted. 
 

 
Figure 5. Final Version of the T-case. 

 
 
4.4 Selecting protection tracks 
 
After the designing is finished, the next task is to choose the appropriate track from the seven-track 
protection mechanism to protect the developed design knowledge. The designer should make sure that 
his design is not imitating any other previously patented product or published design information. As a 
result, in the situation of T-case, one can find that Phillips (2004) has introduced a toaster that belongs 
to the same category (See Figure 6). By comparing the Phillips toaster and T-case, one can decide on 
the domain of protection for T-case. The T-case introduced the unique Synectics (Gordon, 1961) 
approach to formulate an innovative DS in the Creation Development Stage and to produce an 
absolutely innovative DP/DR so that the newly developed toaster turned out to be much different from 
the conventional ones.  Hence, it is suggested that the sixth track be used to store the SDK and TDK 
of this invention so that it serves as the protective coverage for the T-case. The conventional design 
protection system only protects TDK produced in the DR stage. By protecting SDK and TDK, the 
actual protection coverage will shift from the third to the sixth track, which allows the design 
department to apply for protection by the Patent Law, Trademark Law and Copyright Law 
simultaneously (See Figure 4). 
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At present, most of the countries only focus on DR protection while there has been a lack of 
effective laws or measures to protect the design knowledge produced in DS and DP.  In that case, 
one’s competitors can evade the protection for the original creation by simply changing the style or 
appearance of the creation.  The authors have proposed a protection mechanism in hope of providing 
complete protection for the design creation. Furthermore, this protection mechanism can also be 
applied to the T-case example. As far as this case is concerned, the creation in T-case will less likely 
be plagiarized if SDK, IDK and TDK are all protected. 
 

 
Figure 6. Phillips' toaster. 

 
 
5. SUMMARIES AND TRANSITIONS 
 
Nowadays, design protection draws attention from corporations world-wide.  The scope of protection 
for the natures of a design patent, however, is limited to “shape”, “patterns” and “color”, while the 
subject of protection is confined to TDK in the DR stage.  With such a constraint, it is certain that the 
current system cannot cover the diversified design natures in an effective way.  To tackle this 
problem, the authors proposed a seven-track protection mechanism for design knowledge.  The feature 
of this mechanism is the complete and effective protection for design knowledge in all three stages of 
creation development. 

The significant contribution made by these findings is that applying the seven-track protection 
mechanism may make up for insufficient protection for the existing patented design. The somewhat 
bold and groundbreaking ideas proposed in this protection mechanism are intended to challenge the 
inadequate design protection system in the present.  The protection mechanism involves the combined 
utilization of patent laws, trademark laws and copyrights.  Only by applying this concept can one 
protect design knowledge.  Due to the inefficient usage of multiple but independent laws to protect 
design knowledge, the authors suggested that the government authorities legislate the “Design 
Knowledge Protection Law” as an independent legislative reference for design knowledge.  This will 
help the long-term development of design knowledge in the future. 

There are various complexities one has to face when the seven-track protection mechanism is 
applied. These complexities include establishing a design knowledge protection law that replaces the 
multiple but independent laws in the current system and sets a transition phase for executing the new 
law. Furthermore, another complexity is that intellectual property rights have become an international 
issue, wherein not only an establishment of protocol among countries is necessary, but also a 
legislation of international law is imperative. 
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