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EXECUTIVE SUMMARY 

This report represents a graduation project for the degree of Master of Science in 
Industrial Engineering of Management Science. From May 2007 until February 2008 a 
graduation assignment was carried out NXP Semiconductors. More specific the 
assignment was carried out at the Product Line Lighting , particularly for Solid State 
Lighting General Lighting , hereafter called NXP SSL. As a large mu ltinational and 
innovation driven company NXP SSL has recognized a growing importance of patents. 
As such NXP SSL conducted a SWOT analysis. The SWOT analysis, the intake meeting 
and the interviews with the stakeholders of the Product Line Lighting revealed some 
weaknesses and threats, which resulted to focus this project on the following problem 
statement: 

NXP SSL perceives the current patent position as unsatisfactory. 

The interviewees revealed that an unsatisfactory patent position threatens the mission of 
the organization to be leading in its field. Therefore this project will concentrate on 
improving the patent position of NXP SSL and is formulated as follows : 

Investigate the unsatisfactory patent position of NXP SSL. Determine the actual 
causes of the unsatisfactory patent position. Develop a number of alternative 
solutions to improve the patent position. And finally, elaborate one of those 
alternative solutions into a detailed solution with an accompanying change 
process design. 

Project approach 
This study is based upon the regulative cycle (Van Aken et al. , 2007), to analyze and 
solve the problem. Based upon the regulative cycle, this report can be cut down into four 
parts: (1) an orientation part where the business problem, problem statement and the 
methodology are outlined , (2) an analysis part, which includes a literature review and a 
in-depth analysis, (3) a plan of action part that describes the solution design for the 
problem and the associated change process design and finally (4) a conclusion and 
reflection part. The conceptual project design is presented below, to show the subject of 
analysis as well as the theoretical perspectives that are applied in th is project. 

Theoretical Field Subject of Analysis . Patent Management • Patent Strategy . Strategy Management Process within Solid - -. Portfolio Management State Lighting . Patent Strategy 
Management 

' 
Deliverables 

• Analysis 

• Exploration of Redesign ~ 

• 
Directions . ~ 
Solution Design 

• Chqe Proceu 08li0ft .~· 
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The main theoretical fields required to solve the unsatisfactory patent position at NXP 
SSL follow the developed cause and effect diagram. It is clear that the problem concerns 
patent management items in general. However, as the in-depth analysis will revealed, 
this project concerns especially the missing patent strategy process of NXP SSL. 
Therefore the subject of analysis is on the patent strategy process within NXP SSL. The 
deliverables of the project are worked out in this report, starting with the analysis. 

Analysis of the unsatisfactory patent position of NXP SSL 
The analysis of the current status of the patent position revealed that there are three 
basic determinants that influence the performance of the patent position: 

1. There is no patent strategy with a clear objective defined and in place 
2. There are some barriers obstructing the patent creation process 
3. There is no clear and transparent patent creation process in place 

These decisive factors are further analyzed by the use of literature and interviews. This 
in-depth analysis determines the root causes and the accompanying effects of the 
unsatisfactory patent position. Due to several reasons, it is not possible to tackle all the 
causes. Some causes are difficult to redesign (e.g. high pressure on executing activities 
on development), and some causes are not relevant compared to others, according to 
the interviewees. A quantitative method was used to prioritize the causes, where each 
interviewee could rank the most important causes of the unsatisfactory patent position. 
By ranking the causes, it was clear that a missing patent strategy is perceived as the 
main root cause of the unsatisfactory patent position. It was more important than the 
barriers obstructing the patent creation process and its transparency. Therefore the 
scope for this project is confined to the patent strategy. The figure below indicates the 
causes of a missing patent strategy. 

No Overview of 
Competition 

No Clear View Where 
Patent Protection is 
Wanted 

There is No Clear Patent 
Objective Mentioned In 
the Business Strategy of 
the Product Line Lighting 

There is No Fonnal 
Decision Making Proceu 
in Place to Capture Ideas, 
Identify possible Patents 
and to Prioritize them 

Market Opportunities are 
Not Coupled to Patents 

There is No 
Patent Strategy 
with a Clear 
Objective 
Defined 

Unsatisfactory 
h J----.i Patent Posistion 

Plae.t 

Current literature is mainly descriptive and design rules for making a patent strategy are 
lacking. It seems that there are hardly any solutions for this problem presented by 
scholars. However, this report discusses the alternative solutions presented in the 
literature to tackle the root causes of the problem. 
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Detailed solution and the accompanying change process design 
Following the main issues discussed in the analyses, a solution design has been 
generated through the knowledge gathered in the preceding phases of the project, the 
literature and by brainstorming with the Product Line Lighting management team. The 
solution design describes a patent strategy process. This process describes on 
product portfolio level how NXP SSL should develop a patent strategy (i.e. a process 
how to create a patent strategy on product portfolio level). 

The core of the proposed patent strategy process is based on the co-evolution of 
external environment (businesses choices) and internal environment (product strategy 
and technology choice). This co-evolution model (presented on page 44) can be an 
effective way to structure the patent strategy process. As such, the model is divided into 
six iterative phases (illustrated on page 45): (1) market & competitors, (2) product 
strategy, (3) technology opportunities & technology choices, (4) patent system, (5) patent 
strategy and finally (6) product portfolio (planning and review) . It followed the basic idea 
of first designing a process, how to control it, what information is needed and then 
organize it, i.e. design the various roles in the process and assign these roles to actors 
or departments. 

On the basis of the presented solution design, a change process design is proposed, 
specifying the various actions taken, the actors that are to execute those actions and the 
actors that should get involved in the process. The solution design has already impact on 
the organization, because it increases the awareness and perceived importance of the 
problem. The change process design specifies the design and its intended performance, 
the objectives of the change process, plus an impact analysis (presented on page 52). 
The impact analysis demonstrates the positive impact of the new designed solution. The 
change intervention should focus on these proposed major changes. Therefore, 
specification of the actions to be taken to realize the planned changes and their timing is 
described. And finally, specifications of people who have to execute these actions and of 
the people who have to get involved in the change process are proposed. 

Conclusion 
This study has provided insights in how to overcome the unsatisfactory patent position of 
NXP SSL. The solution design presented in this report (solving the business problem) is 
based on the results of the root-cause analysis, literature study and involvement of 
various key personnel early in the project. The solution design described a patent 
strategy on product portfolio level. Here, the quality of overall technological positions can 
be evaluated in relation to the competition. 

The analysis and conclusions have been accepted by the management of Product Line 
Lighting and the management showed their support for further elaboration of the change 
process design proposed. Consensus exists on the proposal of driving the patent 
strategy process from business priorities and integrating these into the organization as 
pointed out in the solution design. 
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PREFACE 

This is the result of an intensive nine month journey through the complex and dynamic 
world of intellectual property in the semiconductor industry. It represents the outcomes of 
an extensive project in the Solid State Lighting business of NXP Semiconductors in 
Eindhoven, the Netherlands. Moreover, it also embraces the completion of my studies at 
the Eindhoven University of Technology, symbolized by the writing of this Master Report 
for the degree of Master of Science in Industrial Engineering and Management Science. 

From May 2007 until February 2008 as a graduate student, I have had the privilege to be 
involved in a project of high strategic importance and at top-management level at the 
business unit Multi Market Semiconductors within NXP Semiconductors. As this project 
will most likely be the final milestone finishing my studies, I would like to give a helicopter 
view through the eyes of an industrial engineer. I experienced the project as challenging, 
were my brain was the factory of the realized output. The brains worked on full capacity 
and due to some organizational changes, it was hard to keep up with the project. 
However I perceive this final product, my graduation project, as substantial and an 
unique addition to my personal development and to the world of intellectual property. 

Therefore, I would like to express my words of gratitude to all the people who made this 
all possible. Because it is a matrix organization, much of my output should be attributed 
to others. First of all, my company supervisor Robert de Jonge, for being my main 
supplier of both my raw material as intermediate products. Robert was very committed 
and definitely co-developed some of the products, although he was very busy setting up 
businesses for NXP SSL. 

Furthermore, I would like to thank my first academic supervisor Isabelle Reymen, who 
fulfilled an interdisciplinary role. Isabelle was definitely a supplier, but at the same time 
an internal consultant critically looking into my internal processes and having a keen eye 
on my (quality of) results. I also would like to thank my second academic supervisor, who 
was definitely a supplier and a more external consultant, giving a refreshing outside view 
and clearly envisioning the bottom-line of the problem solving project. 

Next, if all the words of the graduate above are not yet enough, I would like to thank Rob 
Spoelman, Anton Timmermans, Tony Adamson, Rob Snijkers, Rob Fronen, Erik Dal, 
Maarten Nollen, Peter Deurenberg, Gert-jan Koolen , Victor Zwanenberg, Bart Smolders, 
Lambert van den Hoven, Edgar Langen, Henk van Glabbeek and many others within 
NXP. 

Finally, I would like to thank Philips Lighting and FEI Company for the possibility to do a 
benchmark at their divisions in Eindhoven. 

Michie! Heemstra 
Eindhoven, February 2008 
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TO THE READER 

The rather complex nature of this assignment and its academic writing style may require 
some clarification for guiding the reader through this report. Therefore, I included this 
section to explain the structure of the report and to illustrate the use of various sources 
and references throughout the text. 

The structure of this report is primarily based on a practical problem solving approach 
which will be discussed in chapter two. Besides the project approach , first a short 
introduction to NXP Semiconductors organization is given. In most elementary sense, 
the design of this project is the logical sequence that connects the data to the study's 
initial problem definition and , ultimately, to its conclusions . The outline of the project 
gives the reader an overview of how the project is conducted and how the different parts 
of it are linked together, presented in the figure below. 

PART 

1. 
Orientation 

2. 
Analysis 

3. 
Plan of Action 

OUTLINE 

Business Problem 

Problem Statement 

Literature Review 

In-depth Analysis 

Solution Design 

Change Process Design 

CHAPTER 

2 to 3 
Methodology 

4 to 5 

6 to 7 

8 

This project is subdivided in four phases, where each phase is presented by a different 
chapter. Part one will give a clear overview of the problem situation , with a distinct 
problem definition and a method of approach for part two. Part two consists of a 
literature review and an in-depth analysis of the defined problem. Subsequent designs of 
solutions and suggestions for implementation of solutions are presented in part three. 
Finally, the study ends with conclusions and a reflection, which are presented in part four. 
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ACRONYMS AND ABBREVIATIONS 

AMS 
BCaM 
BL 
BoM 
BU 
CAGR 
CEO 
CIPO 
CTO 
EBIT 
EMT 
EPO 
F&A 
HR 
l&T 
IMO 
IC 
IP 
IPR 
LED 
MMS 
NPD 
NXP SSL 
PCT 
POCA 
PL 
RASCI 

R&D 
RF 
RFID 
RfL 
SBD&M 
SSL 
SWOT 
TU/e 
US PTO 
VP 
WIPO 

Analog Mixed Signal 
Business Creation and Management (State-gate model) 
Business Line 
Board of Management 
Business Unit 
Compound Annual Growth Rate 
Chief Executive Officer 
Canadian Intellectual Property Office 
Chief Technology Office 
Earnings Before Interest and Taxes 
Executive Management Team 
European Patent Office 
Finance and Accounting 
Human Resources 
Information and Technology 
IC Manufacturing Operations 
Integrated Circuit 
Intellectual Property 
Intellectual Property Rights 
Light Emitting Diode 
Multi Market Semiconductors 
New Product Development 
NXP Solid State Lighting - General Lighting 
Patent Cooperation Treaty 
Plan - Do - Check - Act 
Product Line 
A model assigning actors or department to certain 
roles, indicated by Responsible, Accountable, 
Supportive, Consu lted and Informed 
Research and Development 
Radio Frequency 
Radio Frequency Identification 
Roadmap for Leadership 
Strategy, Business Development and Marketing 
Solid State Lighting 
Strengths, Weaknesses, Opportunities, Threats 
Eindhoven University of Technology 
United States Patent & Trademark Office 
Vice President 
World Intellectual Property Organization 
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GLOSSARY OF TERMS 
The list below includes all relevant terms and their definitions used in the master project. 

LED 1 

A light-emitting diode (LED) is a semiconductor diode that emits incoherent narrow
spectrum light when electrically biased in the forward direction of the p-n junction. This 
effect is a form of electroluminescence. A LED is usually a small area source, often with 
extra optics added to the chip that shapes its radiation pattern . The color of the emitted 
light depends on the composition and condition of the semiconducting material used, 
and can be infrared, visible, or near ultraviolet. 

SSL 2 

Solid state lighting (SSL) refers to a type of lighting that utilizes light-emitting diodes 
(LEDs), organic light-emitting diodes (OLEO), or polymer light-emitting diodes (PLED) as 
sources of illumination rather than electrical filaments or gas. The term "solid state" 
refers to the fact that light in a LED is emitted from a solid object - a block of 
semiconductor - rather than from a vacuum or gas tube, as is the case in traditional 
incandescent light bulbs and fluorescent lamps. Unlike traditional lighting, however, SSL 
creates visible light with reduced heat generation or parasitic energy dissipation. In 
addition , its solid-state nature provides for greater resistance to shock, vibration , and 
wear, thereby increasing its lifespan significantly. 

1 "Light-Emitting Diode", Wikipedia encyclopedia, August 2007, 
<http://en .wikipedia.org/wiki/Light-emitting_diode> 
2 "Solid State Lighting", Wikipedia encyclopedia, August 2007, 
<http://en .wikipedia.org/wiki/Solid_state_lighting> 
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1 INTRODUCTION 

This section will give an overview of the NXP Semiconductor organization . It will start 
with a short description to describe NXP in general. After the general description , this 
report uses a 7S framework to structural describe the company in more depth. Finally 
the structure of this report will be presented . 

1.1 NXP in general 
NXP Semiconductors was created on 29 September 2006 from Philips Semiconductors 
Product Division of the Royal Philips Group. It became a separate legal entity called 
NXP Semiconductors and owned by a consortium of private investment companies (i.e. 
Kohlberg Kravis Roberts and Co., Bain Capital , Silver Lake Management Company, 
Apax Partners Europe Managers, Alplnvest Partners, and some other investors) and 
Royal Philips Electronics. Royal Philips Electronics retained a minority stake in NXP. 
NXP is one of the World's leading semiconductor suppliers. In 2006, NXP had total sales 
of EUR 5 Billion , 37,000 employees, sales offices in 60 countries and 20 manufacturing 
plants in Europe, the USA and Asia . According to industry analysts Gartner, NXP ranked 
11th in 2006 for the overall semiconductor market. The semiconductor products are 
products exclusively or partially intended to fulfill an electronic function . Semiconductor 
products are also known as (memory) chips or microprocessors. NXP is a leading 
supplier of application specific system solutions and components to the Home Consumer 
Electronics, Mobile and Personal handsets, Automotive & Identification and Multi Market 
Semiconductor device markets. Within these markets, NXP provides a diversified range 
of application specific semiconductors, including system solutions and semiconductor 
components. NXP also has a strong multi-market products business, which provides 
their customers with general purpose semiconductor components , including transistors 
and diodes, general purpose logic and power discrete as well as an array of application 
specific standard products. 

1. 2 The NXP semiconductor businesses 
It is of great importance for an industrial engineer to have a good overview of the 
company in terms of organizational characteristics (Van Aken , 2002). This report will use 
the extended ?S framework, published by Van Aken (2002) - which is based on the 
original 7S framework of McKinsey published by Waterman et al. (1980) - in order to give 
a good overview of the NXP Semiconductors company (see Appendix 1 ). However, it is 
not relevant to show all the subsections of the framework in this introduction, although 
interesting reading only the most relevant are presented in this chapter, the remainder is 
presented in Appendix 2. 

1.2.1 Strategy 
NXP's vision is to be a leading semiconductor supplier in a world where consumers 
connect to information, entertainment and services through electronic devices containing 
system solutions. NXP aspires to be industry leader and to continue to grow revenue, 
profitability and cash flow. NXP wants to further outgrow the market over € 8 billion in 
sales by 2009 and deliver at least 5-15% EBIT over the semiconductor cycle. 
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1.2.2 Structure 
The organization of NXP Semiconductors is headed by the Board of Management (BoM). 
The Board of Management interfaces with the supervisory board and shareholders and 
is responsible for the overall company performance. The Executive Management Team 
(EMT) agrees upon strategies & operational plans of Business Units, functional areas 
and core process units in NXP Semiconductors. The value propositioning of NXP 
Semiconductors consists out of a clear focus and ambition for the coming period . NXP 
Semiconductors wants to be a top ten global semiconductor company, and a top three 
player in application-specific semiconductors. The Executive Management Team is 
responsible for ensuring business issues and practices are shared across NXP 
Semiconductors' businesses and for implementing common practices. The 
organizational chart of NXP Semiconductors is presented in Figure 1. A more detailed 
organization chart is given in Appendix 3. 

President & CEO 

Core Processes Businesses Functions ) 

) 
'"o } FIR11n<:e,IT ) {FEJBE, SCM, Purchasing) 

[ 'M0~ .. 00 "K"~'09' } ) L19al&IP ) 
( Bu•iness development ] ( BU Mobile &P .. aonal ) Busi,..ssEli:c•l•nce ) 

Figure 1: Organization chart NXP Semiconductors (January 2008) 

Within this organization , three main clusters exist: 

Core processes 
The core processes build the core competencies and leverage the most effective ways 
of working to achieve the business goals from product creation, demand generation, 
integral supply chain management to sales realization . Cross leveraging across the 
Business Units is the important reason for having these core processes on company 
wide level. 

Business units 
Along the business axis, NXP recognizes Business Units as the responsible entities for 
achieving business results . 

Functions 
Support process owners provide leadership in the areas like HR, F&A, Purchasing, IT, 
Quality, Legal, Communications, etc. 
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A short description of the different business units: 

1. Business Unit Home - develops system solutions for analogue and digital TVs, set
top boxes and PC TV and application-specific components such as tuners, channel 
decoders, video decoders and media processors. 

2. Business Unit Mobile & Personal - focuses on the wireless communications and 
personal electronics markets, offering system solutions and components for cellular 
and cordless phones, connectivity and portable audio/video players. 

3. Business Unit Automotive & Identification - has two distinct business activities. 
The Automotive unit focuses on specific segments of the automotive market: car 
radio , in-vehicle networking, car access immobilizers and connectivity ASICs for tire 
pressure monitors. Identification on RFID, NFC and eGoverment smart card 
solutions. It also continues to play in the SIM/Banking smart card market. 

4. Business Unit Multi Market Semiconductors - is active in three standard product 
markets (transistors and diodes, general purpose logic and power discretes) and a 
range of application-specific solutions based on standard products (e.g ., integrated 
discretes, interface products, data converters, sensors, micro-controllers, RF 
products). MMS consists of three Business Lines (Power Management, General 
Application and Standard IC's), where Power Management is subdivided in a 
Business Segment Analog and Mixed Signal (AMS) which consists of five Product 
Lines, namely Power Solutions, RF Consumer, Data Converters, Industrial/SAW and 
Lighting (Appendix 4). The Product Line Lighting is responsible for three market 
segments: SSL General , SSL Mobile-flash and Conventional Lighting . 

Next to the internal position structure, NXP Semiconductors is fighting for its top position 
globally. NXP is European top-three and a worldwide top-ten semiconductor 
manufacturer. Table 1 presents the top ten semiconductors manufacturers in 2007. 

Table 1: Market share Semiconductor Manufacturers with Ranking by revenue in mill ions of U.S. 
Dollars (source: iSueeli Core. , 2007} 

Rank Company Name Revenue Marketshare 

Q1-07 Q2-07 01-07 02-07 % Change % of Total Cumulative 

Intel 7,868 7,728 -1.78% 12.25% 12.25% 
2 2 Samsung Electronics 4,835 4,716 -2.46% 7.48% 19.73% 
4 3 Texas Instruments 2,900 3,030 4.48% 4.80% 24.53% 
3 4 Toshiba 3,109 2,510 -19.27% 3.98% 28.51% 
6 5 STMicroelectronics 2,276 2,418 6.24% 3.83% 32.35% 
8 6 Renesas Technology 1,948 1,985 1.90% 3.15% 35.49% 
5 7 Hynix 2,539 1,963 -22.69% 3.11% 38.61 % 
9 8 NXP 1,427 1,472 3.15% 2.33% 40.94% 
14 9 Qualcomm 1,259 1,367 8.58% 2.17% 43.11 % 
13 10 Infineon Technologies 1,282 1,363 6.32% 2.16% 45.27% 

All Others 35,975 34,519 -4 .05% 54.73% 100% 
Total Market 65,418 63,071 -3.59% 100% 

The semiconductor market is a fluctuating market with periods of decline and periods of 
excessive growth. The recent market characteristics can be seen in Table 2. This figure 
shows the annual growth forecast of the electronic equipment and the semiconductor 
market, ranging from 2006 to 2011. The table shows electronics and semiconductor 
market growth will slow in 2007. Though consumers worldwide continue to buy more 
phones, PCs and other gadgets, the growth rate will taper off from last year's pace 
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according to iSuppli Corp. (2007). The projections have implications for major 
semiconductor firms such as Intel , Texas Instruments and also NXP, whose chips go 
into an increasing number of electronic devices. 

Table 2: Annual Growth Forecasts for the Global Electronic Equipment and Semiconductor 
Markets (source: iSuppli Corp., 2007) 

Percentage Revenue Growth 
2006 2007 2008 2009 2010 2011 

Electronic Equipment 

Semiconductor 

7.70% 

9.60% 

6.00% 

6.00% 

6.40% 

8.80% 

4.70% 

2.70% 

5.80% 

8.40% 

4.50% 

9.00% 

According to iSuppli Corp. (2007) this research doesn't mean that overall sales are 
slowing down - sales continue to increase. It's the rate of growth that's slowing. It 
remains a forecast, with its uncertainties, what means you have to take the future 
numbers forecasted by the research firms with a grain of salt. The further out the 
research goes, the fuzzier the numbers. 

1.2.3 Shared values 
The shared values as described by NXP 3

: "The organization culture of NXP is based on 
their brand pillars: Insightful, Inventive, Engaging and Excellence. Brand positioning 
expresses how NXP deals with their employees, customers and partners, radiating 
enthusiasm about our exciting new future . The brand pillars or values, differentiates NXP 
and give customers a specific reason to choose NXP instead of competitors. Their 
values act as a filter that focuses and aligns their activities and ensures consistent 
behavior and execution. " 

:> Insightful: NXP is driven by deep insights into what the customer and their end
users want to experience from the technology. 

:> Inventive: NXP creates meaningful innovations in vibrant audio, video, 
communication and identification technology. 

:> Engaging: NXP is committed to support the growth and ambitions of their people 
and customers. 

:> Excellence: NXP has a passion to deliver excellence in everything they do, their 
work, financial performance and customer service. 

3 NXP Annual Report 2007 
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2 PROBLEM STATEMENT 

2. 1 Problem context of the graduation project 
In a world where innovativeness of products is crucial to a company's success, the right 
to stop others from manufacturing , using , selling or importing an invention that is granted 
by a patent right is becoming even more important (Spinello, 2007). Companies 
continually invest a considerable percentage of their revenues in Research and 
Development in an effort to stay ahead of the competition and patents are an important 
part of this innovation cycle. 

As competition has become more global and the economics of doing business have 
become much more challenging , the urgency of putting the next round of competitive 
products into the market place has put intense pressures on the technical R&D 
professionals. In this environment, product developers and their managers often are 
measured solely by how quickly a product goes out of the door and whether it meets its 
cost objectives. It is feared that this climate and the increasing pressure on R&D will 
result in a significant decrease in exploratory activities that often leads to Invention 
Disclosures (ID's) to NXP Intellectual Property department (IP Department). Moreover, it 
may result in not all ID's being submitted to IP Department. This would lead to a very 
undesirable weakening of the patent portfolio and an unnecessarily high royalty cost in 
the long term. As a large multinational and innovation driven company NXP and 
especially Solid State Lighting General Lighting has recognized this growing importance 
of patents. As such Solid State Lighting General Lighting conducted a SWOT analysis. 

From this point onwards, this report will use the abbreviation "NXP SSL" referring to 
Solid State Lighting - General Lighting. 

The SWOT analysis, the intake meeting and the interviews with the stakeholders of the 
Product Line Lighting revealed the results of this SWOT-analysis, presented in Table 3. 

Table 3: SWOT analysis conducted by IP Board for NXP SSL 

Type 

Internal 
analysis 

External 
analysis 

SWOT 

Strength 

Weaknesses 

Opportunities 

Threats 

Short Description 

Strong technological knowledge about semiconductors 

Weak existing IP portfolio on NXP SSL 
New market, new activity, there is no product portfolio yet on 
NXP SSL 

Emerging and disruptive market (likely to be rich in new IP) 

Lacking focus on IP generation 
IP position and business models of competitors are getting 
stronger (e.g. Color Kinetics, TIR Systems) 

This poses a threat to the company's mission of being leading in its field. NXP SSL 
(formerly Lighting Solutions) is therefore curious about how to improve their IP position. 
More specially, IP is a more general term used within NXP (and in the literature), but the 
assignment is about improving the patent position for NXP SSL. Therefore th is report 
restricts the use of the term "Patent", which indirect refers to the more general used term 
"Intellectual Property". 
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2. 2 Problem definition 
The problem definition is a crucial part of the Master project. The setting of the problem 
definition typically is a problem mess (Ackhoff, 1981 ), a combination of perceptions of 
reality, of value judgments on the basis of those perceptions and of powerful or less 
powerful people making those judgments. Based upon the intake meeting and SWOT 
analysis of the IP Board, the following preliminary cause and effect diagram has been 
developed (Figure 2). The in-depth analysis (chapter 4) will use the interviews to further 
extend the preliminary cause and effect diagram, where the relationships of each block 
within the cause and effect diagram are discussed. 

There is No 
Patent Strategy 

with a Clear 
Objective 

Defined and in 
Place 

Ba rriers Unsatisfactory 

~!t~1~~~';:~1i:~ t----- Patent 
Process Posistion 

No Clear and 
Transparent 

Patent Creation 
Process in Place 

Figure 2: Preliminary Cause & Effect diagram 

Lack of Income (e.g. Licensing 
Fees) 

More Difficult to Open the Door to 
Cross·li censing . Exchange of 

Patents will Only have Success if 
NXP has a Strong Patent Portfolio 

and therefore a Strong Patent 
Position 

Lack of Excluding Anyone Else 
From Practicing the Improvements 

Weak Commercially Success of 
SSL because NXP could be 

Inferior to Competitors_ Customers 
want to do Business with 

Competitors because of e.g. 
Protection Reasons. Strong Patent 

Position , etc 

Income loss 

Since the problem definition is the starting point of the master project, this will be 
described first, based on the interviews and its derived preliminary cause and effect 
diagram. Charles F. Kettering stated once: "A problem well stated is a problem half 
solved". This quote indicated the importance of the problem definition and as such, the 
problem definition is revised several times. The focus of this project will be on the 
following problem definition: 

NXP SSL perceives the current patent position as unsatisfactory. 

The interviews revealed that the unsatisfactory performance of the patent creation 
process decreases the operational performance and threatens the mission of the 
organization to be leading in its field. Moreover the competitors are strongly winning field . 
Initially lack of focus on patents was revealed as the main problem, however this lack of 
focus is not an end in itself and cannot be considered as performance indicator for NXP 
SSL as such . It might be possible that lack of focus on patents is not a real problem but 
only a perception, however this is not likely. If there is no focus on patents, the chances 
that patents will arise are much lower. Therefore, the patent position is proposed as the 
central problem, which could be caused by a lack of focus, but there are also other 
factors relevant. Traditional entry barriers for competition (i.e. expensive manufacturing 
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facilities, specific know-how with limited availability) fall away, thus the competitive edge 
must lie somewhere else (i.e. patents, reliability or pricing (less profit)). 4 

The literature does not give a clear definition of a patent position. This project will use 
patent position in a strategic role, where the patent position is indicated by means of a 
patent maturity model and benchmarked companies. Hence a patent position is stronger, 
if there is a strong cohered patent portfolio on a certain technology domain. Still it 
remains difficult to express the patent position numerical value 

2.3 Project Scope 
Because of the very expansive nature of intellectual property, a more focused analysis 
for patents was thought to provide a more workable scope for this master project. Other 
intellectual properties, such as copyrights, trademarks, design models and trade secrets 
might, however, still specifically reveal further management dimensions that were not 
investigated during this project. The academic literature and businesses (also NXP) use 
the terms patents and Intellectual Property interchangeably. This project will focus on 
patents for two reasons . First, patents are the most tangible form of Intellectual Property, 
they enjoy the strongest legal protection , and they have the greatest impact on the 
commercial success and market value of firms today (Rivette & Kline , 2000). Second , 
patents make powerful competitive tools that NXP can use to great advantage in order to 
create a stronger patent position . 

Furthermore, the focus of the project will be on the NXP SSL, while it is not practicable to 
do the assignment in a broader perspective within a nine month time limit. The scope is 
particularly focused on the patents allocated to LED technology within the Product Line 
Lighting. However, because of the importance of patents, this project could be useful for 
other Product Lines, Business Units or even for the whole NXP organization . In the last 
part of the project, I will evaluate the outcome of this project and discuss opportunities to 
broaden the scope in the future. 

Additionally, this project focuses explicitly on the characteristics of a company's portfolio 
and not on single patents. Hence, also the contents of patents are not considered . 

Although lack of patent strategy turned out to be an important problem to tackle the 
patent position of NXP SSL (as explained in section 2.2), also the stuck pipeline of the IP 
Department is often mentioned. New filed patent applications are waiting relatively long, 
because there is already a cue of filed applications, which is too long to catch up on a 
backlog . This is caused by re-organization , limited resources and available time, 
validated by the IP Department. This might have important impact on this project, 
however, others have taken charge upon the improvements of the IP Department, which 
means that I will leave this problem to their responsibility and outside my project scope. 

Furthermore, th is project mainly emphasizes the "fuzzy front end" phase and just 
highlights the development phase (for a definition of fuzzy front end , see Reid & de 
Brentani , 2004). For an overview of the different innovation phases I refer to the 
literature review (Figure 8). According to the engineers of the Product Line Lighting, 
which is confirmed by their management, 80% of the patent application is originated from 

4 Patent Workshop of NXP IP Department, June 2007 
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the study phase (idea-generation) and only 20% is originated from the development 
phase. This is why the fuzzy front end is the most important phase for this project. 

Finally, this project will only focus on the patent creation process of NXP SSL and will 
not concentrate on the patent filing part (visualized in Figure 3), because again this is the 
responsibility of the IP Department. 

NXPAMS NXPAMS 
NXPAMS 

Innovation & Systems (l&S) Development 
Development & 

Operations 

PROJECT 
SCOPE 1 ~- ' Create I ........ , Products 

I 

Lf·==-~ 1 
~ 

Y ·= ·- "'"-'llllllol l Filing before A-g,mte ,..,.,._ "- I 
NXP IP Department 

Figure 3: Project scope is based on the patent creation process of NXP SSL 

2.4 Business problem solving objectives 
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As a large, multinational and innovation driven company, NXP has recognized the 
growing importance of patents and as such has placed all of its intellectual property in a 
department called Intellectual Property (IP) Department. One of the many patent 
portfolios that IP Department manages is based on the silicon technologies for NXP SSL 
(SSL). These SSL silicon technologies are expected to become of great importance to 
the lighting electronics products in the near future. 

As a result, the primary objective of this business problem solving study is to support 
NXP SSL by providing advice to improve the current patent position. This solution should 
of course be justified by the stakeholders of the Product Line Lighting, which means that 
the solution has to be plausible, practical and financially beneficial for the organization . 
This project is also performance focused , meaning that the fina l solution design has to 
be measured and monitored to see if the solution is a 'real ' solution in praxis. Therefore 
the objective of this master project is defined as: 

Investigate the unsatisfactory patent position of NXP SSL. Determine the actual 
causes of the unsatisfactory patent position. Develop a number of alternative 
solutions to improve the patent position. And finally, elaborate one of those 
alternative solutions into a detailed solution with an accompanying change 
process design. 

This is important, especially for the LED market, which is still relatively small , but 
emerging . When LED technologies become the new standard of light (e.g. buildings, 
vehicles, architectural , retail, etc), it is not surprisingly that companies are fighting for 
market share. The actual implementation of the strategy and the process improvements 
are not part of this graduation project. 
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2.5 Project approach 
Studying the patent position of NXP SSL provides a lot of information, ranging from 
knowledge about the structure of NXP patent portfolio to details of the relationships 
between NXP and other companies holding SSL patents. Since this project is a problem 
solving project, it will need a certain project approach . This project approach will explain 
how the problem is analyzed and what needs to be done in order to resolve the problem 
described in paragraph 2.2. An effective way to demonstrate the project approach is the 
conceptual project design, given in Figure 4. This conceptual project design explicates 
the subject of analysis as well as the theoretical perspectives that will be applied in this 
project (Van Aken et al. , 2007). 

Theoretical Field Subject of Analysis . Patent Management . Patent Strategy . Strategy Management Process within Solid . Portfolio Management - - State Lighting . Patent Strategy 
Management 

1' 

Deliverables 

• Analysis 

• Exploration of Redesign 
Directions 

• Solution Design 

• Change Process Design 

Figure 4: Conceptual Project Design 

2. 6 Additional comments 
There are two main issues that have an effect on this project and are therefore 
discussed in this chapter. First of all this project deals with a delicate subject, as 
companies are extremely careful when disclosing information about patents, licensing 
and patent or research strategies. Secrecy is essential in many cases as the strength in 
negotiations largely depend on having more information than the opposite party has. As 
a result, there is little immediate information available about which patents a company 
considers part of its SSL patent portfolio, whether or not a company is interested in 
patenting silicon technologies, which patents are licensed and what settlements are 
made when a patent is infringed. A benchmark on this issue is hardly possible, because 
in the semiconductor market, no one wants to share IP sensitive information. As such it 
is impossible to gather quantitative data that can be used for e.g. quantitative statistical 
analysis and therefore, this project is of a qualitative nature. 

The second issue is that NXP SSL applications are relatively recently developed and are 
not widely implemented yet. The development of these applications is still ongoing and 
therefore some uncertainties about these technologies still exist. As a consequence, the 
organization of the Product Line Lighting is very dynamic and has been changed several 
times during this project. These organizational changes directly affected the project. 

The organization structure changed considerably. NXP SSL (formerly Lighting Solutions) 
was part of the Business Unit Emerging Businesses. NXP SSL was only one 
organizational level apart from the Business Unit. However th is Business Unit does not 
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exist anymore. NXP SSL is now part of the Business Unit Multi Market Semiconductors 
(MMS). Integrating the Product Line within the Business Unit MMS took some substantial 
efforts. Now NXP SSL is three organizational levels apart from the Business Unit 
(illustrated in Figure 5). 

Organization "as is" 

President & CEO 

BU Multi Market Semiconductors 

Product Line Lighting 

Solid State Lighting General Lighting (NXP SSL) 

Figure 5: Organization chart after reorganization (January 2008) 

The patent position of NXP SSL at that time was of minor importance, since 
reorganization issues had top priority. Moreover, the formerly Solid State Lighting 
department was down-sized and only the high potential market segments are left. As a 
consequence there was a shift in responsibilities and roles. These organizational 
changes of course had impact on the project, more specifically it affected the analysis 
and the solution design. The analysis now had to focus on more organizational levels 
than before. Also the solution design had to be designed fitting into the business 
strategies, culture and way of working of the upper organizational levels. These 
organizational changes caused a two month delay in the project. 
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3 METHODOLOGY 

A proverb says that "all roads lead to Rome", however the road surface and distance 
might differ. This also applies for this kind of business problems, where some roads to 
success are sometimes more adaptable than others and where some projects need 
more time to reach their target. To satisfy the performance of the patent position of NXP 
SSL, a (patent) infrastructure has to be planned , which is described in this chapter. 
According to Ackhoff (1981 ), business problems are not given, cannot be "discovered" in 
reality, but are the result of choices of influential stakeholders. The stakeholders of the 
Product Line Lighting are dissatisfied on the basis of a perception of the patent position 
based on certain SWOT-analysis results , as indicated in the previous chapter. This 
chapter will describe the method of approach , based on the problem solving process. 

This report will follow the classic problem solving cycle as elaborated in the regulative 
cycle by Van Strien ( 1997). This project methodology is a basic methodology for 
business problem solving projects and adopted at Eindhoven University of Technology. 
This regulative cycle consists of five basic process steps (Figure 6). The model assumes 
the existence of a certain problem mess (van Aken et al. , 2007). Out of this problem 
mess, a more specific problem is selected . 

Evaluation 

t 
I 
I 

Intervention 

Problem Mess 

Plan of Action 

Problem 
Definition 

Analysis& 
Diagnosis 

Figure 6: The regulative cycle (Van Strien, 1997) 

From the perspective of NXP a ful l project has three parts Van Aken et al. (2007): 
1. Design Part - A design part in which a redesign of the IP creation process on 

the basis of problem definition, analysis and diagnosis, plus a change process 
design for introducing the redesign, plus developing organizational support for 
the solution and change process design (step 1, 2 and 3 of the regulative cycle). 

2. Change Part - A change part in which the redesign is realized through changes 
in organizational roles and routines, plus the possible implementation of new 
tools or information systems (step 4 of the regulative cycle) . 

3. Learning Part - A learning part in which NXP learns to operate in the new ways 
and with the new instruments and so learns to real ize the intended performance 
improvement. This could take some time, people have to work effectively and 
efficiently after such a change and that costs time, effort and management 
attention (with some fantasy, this part can be subsumed under step 5 of the 
regulative cycle). 
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However, this report will only focus on the design part, the design of the change process 
needed to realize that solution in new or adapted roles and procedures and on the 
analyses needed to make those designs. This report will only cursory discuss the 
change and learning part, but will leave the change and learning parts to NXP itself. 

3. 1 Measurement tool 
The SWOT analysis, the intake meeting and the interviews with the stakeholders of the 
Product Line Lighting revealed some weaknesses and threats. As described in 
paragraph 2.2, this resulted in the statement that NXP SSL perceives the patent position 
as unsatisfactory. 

To analyze the current performance of NXP SSL, a maturity model is designed, based 
on literature presented in the literature review (paragraph 4.2, page 18). This maturity 
model can help NXP SSL to generate an assessment of their current performance (i.e. 
the maturity model is a measurement tool). It should help identifying the stage where the 
business is right now, in the field of the patent position. The model consists of five levels, 
where level 5 presents the highest achievable level of patent position (worldwide). 
Analyzing the present performance of NXP SSL, will make it possible to designate NXP 
SSL to a certain maturity level. It should help the project to indicate the causes, which 
are relevant to improve in order to increase the patent position. At the same time, it 
should define the level (of maturity) NXP SSL wants to achieve in the future. 

The designed model is used as input for the in-depth analysis, but could also be used 
after finishing this project, to start new projects or to sustain and improve the level of 
maturity. 

Chapter 4 discusses some theoretical underpinnings of the tool, where chapter 5 
describes the tool in more detail. 

3.2 Project model 
This paragraph describes the methodology used to execute the regulative cycle (Figure 
6). Since the problem definition is a predefined input for the study and since this project 
only focuses on the design part, the methodology only will affect the orientation, analysis 
and diagnosis and finally the plan of action. A project model which is in line with the 
regulative cycle is presented in Figure 7. 

Orientation Problem Analysis & Diagnoels 

Internal & External 
Orientation 

Orientation 
Interviews 

Literature Review 
Analysis 

Follow-up Interviews 

Figure 7: Project model 
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The report starts with a concise internal and external orientation on the organization and 
its environment. This orientation is aimed at creating an overview of the most important 
background characteristics for this study. Internal orientation is mainly based on 
observation and information gathered by interviews, the maturity model , intranet and 
employees (e.g. presentations, workshops etc). External orientation is based on 
benchmark, where various aspects of the patent creation processes are evaluated in 
relation to companies with a compatible patent creation process. Orientating interviews 
are the main source of information for this orientation. The problem is defined based on 
the outcomes of the follow-up interviews, and with the help of a constructed theoretical 
frame of reference. The plan of action is based on the preceding problem analysis & 
diagnosis results. The results will be compared with the academic literature and if there 
are similarities, this will lead to design rules for the ultimate design in order to improve 
the patent position of NXP SSL. 

This chapter will discuss the theory-based diagnosis of the assignment. The purpose of 
the diagnosis is to validate the business problem, to explore and validate the causes and 
consequences of the problem and to develop preliminary ideas about alternative 
directions to solve the problem (Van Aken et al. , 2007). 

3.3 Project approach 
In this paragraph the project approach is presented and discussed , starting discussing 
the qualitative analysis of this project. Next the method of inquiry is described, followed 
by the method of analysis, both qualitative as quantitative. 

3.3.1 Qualitative analysis 
The term qualitative does both have affection on the way on which knowledge can be 
evolved as well as chosen methodology and the sort of data used (Riemsdijk, 1999). 
According to Riemsdijk (1999) it is the researcher that has to find out what the real 
problems are in the perspective of the stakeholders. It is doing analysis from the inside in 
contrast to doing analysis from the outside. This means that this report will not test a 
theoretical idea, concept or model. The main goal is to find out how the process of the 
unit of analysis works; what's the reason to act for people in a certain situation? 

3.3.2 Method of inquiry 
In this project the most important source of information for the orientation and problem 
analysis are semi-structured interviews. After all the interviews were gathered a review 
and analysis was made of the interviews and some final conclusions were drawn from 
the interviews. All the interviews had a general framework of questions, touching the 
topics of the master project (Appendix 5). When the respondent felt he had something 
important to say related to the project topic, this was welcomed. The interview was 
viewed as a communicative event (Briggs, 1986) where the interaction dynamics 
between the interviewer and the respondent shaped the content. When touching a 
central topic, spontaneously follow up questions that could lead to new insights were 
asked . There was a personal atmosphere and setting during the sessions. 

A total number of 34 interviews were executed. An overview of the interviewees is given 
in Appendix 6. It involved interviews with , among others, Management Team, IP 
Department, Innovation Team, IP Board , Marketing and Information & Technology (l&T). 
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Next to the interviews, the method of inquiry consists of: 
:> Participation of "Town meetings" 
:> Participation of patent workshop 5 

:> Participation of IP Board meetings 
:> Conducting a benchmark 

The benchmark was conducted at FEI company and Philips Lighting . FEI Company is 
specialized at ion- and electron beam technologies and was founded by Philips. 
Although FEI Company is a built-to-order company, and has a patent creation process to 
protect all aspects of their end applications, it was very interesting. The second 
benchmark was more SSL related , namely Philips Lighting. Philips Lighting is of course 
not silicon oriented that was recently the job of Philips Semiconductors, now NXP 
Semiconductors. However, Philips is world wide one of the most important companies 
when it comes to patents, especially on Solid State Lighting domain. Next to their own 
large patent portfolio, they even increased their patent portfol io after acquiring TIR 
systems, Lumileds and Color Kinetics. 

3.3.3 Qualitative methods of analysis 
Collecting data is not an end in itself (van Aken et al. , 2007). As already discussed , in 
the beginning of the project, interviews were held to get insight into the mess of 
problems. Hence the relevant patent creation process and the explanation of the 
occurrence of the problem are analyzed . This collection of qualitative date yielded in a 
pile of raw material. To analyze the raw data, a strategy is chosen to explain how the 
data will be turned into findings and conclusions. Van Aken et al. (2007) discuss two 
strategies, namely grounded theory approach and template approach. Basically, the 
grounded theory approach is data-driven and the template approach is theory driven 
(van Aken et al. , 2007). This project is based on the grounded theory approach which 
starts with an open perspective and does not presuppose much theoretical pre
understanding. However the theory will be used as a source of information and the 
project will use this literature to find relations and as a guide for the redesign of the 
patent creation process. In contrast, the template approach does utilize existing 
concepts and theories. Since the concepts and theories of patent strategies, patent 
creation processes and patent measurements are scarce, the grounded theory approach 
is preferred. 

After the first round of interviews - information gathering for the problem analysis - all the 
interviews were coded. More specifically, coding helps to categorize data where each 
important cause or statement received its identical code. The used coding technique in 
this project was open coding. A characteristic of open coding is that it does not use an 
existing coding scheme (van Aken et al. , 2007), codes where developed while coding. 
The grounded theory approach offers two strategies to aid open coding: asking 
questions and comparing data. Both approaches were used, where first general 
questions were used for the analysis of the problem. Hence, the interview data -
concerning different persons, different views, different situations etc - was compared to 
analyze differences or similarities. 

5 OMS Patent Workshop, NXP Semiconductors, Eindhoven, June 2007, by Maarten Nollen , Frans 
de Jong & Erik Jan Marinissen 
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3.3.4 Quantitative methods of analysis 
The maturity model will define the current state of the patent position of NXP SSL, 
indicated by level of maturity (zero is the lowest level and five is the highest achievable 
level of maturity). 
Moreover, a summary of the interviews is outlined in a cause-and-effect diagram, based 
on the different codes. Hence, the results of the interviews are validated and prioritized 
in order to find the root-causes to tackle. 
Finally, a quantitative method was used, where each interviewee could rank the most 
important causes of the unsatisfactory patent position . By ranking the causes, it was 
clear that the problem as defined in the previous chapter was also perceived as the real 
problem by the rest of the employees (by engineers, IP Department, marketing, general 
management). Eleven employees of the Product Line Lighting have given their 
prioritization. An outcome of this prioritization can be seen in Appendix 7. 
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4 LITERATURE REVIEW 

According to the regulative cycle explained earlier, a problem solving project consists of 
problem definition, analysis & diagnosis, plan of action, intervention and evaluation. The 
following chapters describe the analysis & diagnosis part that has been conducted at 
NXP SSL. First the literature will be reviewed followed by the in-depth analysis. 

A diagnosis should be based on empirical analysis and on theoretical analysis (van Aken 
et al., 2007). This chapter will present a literature review, which provides a 
comprehensive review additional to existing knowledge by discussing the research 
undertaken by others. A number of scientific articles have been found through the use of 
the resources available at the online library of the Eindhoven University of Technology 
(www.tue.nl/bib, using AB l/lnform Global) using 'intellectual property', 'patents' and 
'intellectual capital', as key search terms in first instance. This resulted in a small number 
of articles which could be of use in this review. Through the references in the articles and 
the use of search terms like 'intellectual property rights', 'intellectual assets' 'patent 
management', 'patent strategy' and 'innovation strategy', I was able to increase the 
number of sources. Moreover I used the catalogue of the library of the Eindhoven 
University of Technology to find useful books on the above mentioned topics. 

The main purpose of th is research review is to develop a clear perspective of current 
research in patent strategy. During the project the literature review was conducted in 
parallel with the in-depth analysis. First vital research about innovation will be presented 
so that it becomes easier to understand the research area. Then, the measurement tool 
(as described in paragraph 3.1, page 12) will be reviewed . Next, the literature referring to 
the problem statement is discussed. Finally, the literature for the solution design will be 
discussed in the final paragraph of this chapter. 

4. 1 Innovation 
In innovation management literature a vast number of studies have been published 
exploring how to design the innovation process (Talke et al., 2006). Contrary to the later 
phases, the initiation of the innovation process has only recently received considerable 
research attention (Reid & de Brentani, 2004). Research regularly takes for granted the 
initial idea leading to the development of a new product (Talke et al., 2006). Literature 
dealing with the fuzzy front end mostly concerns aspects on the management of 
opportunity recognition, of the development of new product concepts and of concept 
selection (Moenaert et al. , 1995; Khurana & Rosenthal, 1997; Reinertsen, 1999; Rice et 
al., 2001; Kim & Wilemon, 2002 and Reid & de Brentani, 2004). Thereby, innovation 
management, and the management of the fuzzy front end in particular, is mostly reduced 
to the question of how novelties can be managed and diffused both within the innovating 
firm and the market (Talke et al., 2006). However, protecting these novelties is often not 
discussed in the New Product Development (NPD) literature. Managing novelties also 
includes patent management, where the emphasis is on the fuzzy front end part, but also 
on the subsequent phases. There are several stages involved in the patent creation 
process. Figure 8 shows a simplified overall innovation process demonstrating the road 
from generating initial ideas to the commercialization of a new product. Roughly, this 
innovation process can be divided into three phases: (1) Fuzzy Front End, (2) 
Development Projects and (3) Commercialization (introduction products). Figure 8 is 
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based on the development funnel, which is essentially managing the development of 
ideas through several stages, where each stage becomes more specified and thus 
tighter (Hayes et al., Figure 8). 

Fuzzy Front End Development Commercialization -
0000 0 0 c;] 0 oO 0 -
0 0 0 0 0 

0 0 -
0 0 0 

0 0 

- Market needs 

Problems needing Improvement 
creative solutions needs 

I I I I 

Patents r· I i 
., 

I , . 
Creative 

Advantage Product 
Idea Generation ~ Development ~ Commercialization 

Figure 8: Integration of patent management in the innovation process6 

Technological innovation is a multi-stage process, with significant variations in the 
primary task as well as in the managerial issues and effective management practices 
occurring among these stages (Roberts, 2007). According to Roberts there are several 
stages, but the precise number and their divisions are somewhat arbitrary. As the author 
continues, what is key is that each phase of activity is dominated by the search for 
answers to different managerial questions (Roberts, 2007). These core processes could 
be allocated to the different phases (Koen et al ,, 2001 ), which are illustrated in Figure 8 
by the dashed lines. Each subdivided process needs some patent information. 

The Fuzzy Front End consists mainly of an idea and concept phase (Herstatt et al., 
2005). According to Khurana and Rosenthal ( 1998) the phase starts with the opportunity 
identification, market and technology analysis, idea generation, product definition and 
making the concept. The patent literature could be used as a source of inspiration. 
During the idea generation and the development of the concept, it is already possible to 
find out what the opportunities of patenting are. According to the Netherlands Patent 
Office 7 millions of investments in R&D are wasted annually. Also in the Netherlands 
companies start up projects and at the end they discover that their finished product is 

6 Own depiction, based on Hayes et al., 1988; Rivette & Kline, 2000; Koen et al., 2001 ; and 
Herstatt et al., 2006 
7 Octrooicentrum Nederland, accessed on August 2007, <http://www.octrooicentrum.nl> 
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already filed or patented by others. This is a waste of valuable time and money. 
Companies should therefore prevent such large investments in development of products 
that already exist. With patent information the company acquires inspiration, gives an 
overview of competitors developments. Moreover it is possible to - based on the patent 
information - decide whether it is possible and wise to use patents developed by others 
(by paying a license fee or cross-l icense). In general , when the product is finalized 
(development phase) and ready to go to market (commercialization phase), it's too late 
in this stadium to inform about the patent opportunities. Although it is still possible to 
protect the invention , there is a severe risk that a company reinvents the wheel or -
without knowing - infringe an already granted patent (Knight, 1996). 

This review is about innovation, with the focus on the fuzzy front end, specially on 
patents, once considered the most boring subject in the world (Rivette & Kline, 2000). 
Until very recently, in fact, where patents have been transformed from a sleepy area of 
law and business to one of the driving engines of a high-technology economy (Rivette & 
Kline, 2000). In addition , the competitive battles once fought for control of markets and 
raw materials are now increasingly being waged over the exclusive rights to new ideas 
and inventions. And as the authors proceed, executives once feared that competitors 
might outproduce or outmarket them, today they worry that rivals may secure the patent 
rights to the essential technologies or even to the fundamental business concepts that 
they need in order to be in business in the first place (Rivette & Kline, 2000). 

4.2 Measurement tool 
In the literature there are several measurement tools described, however the slightly 
differences between the tools, they all can be divided in several stages. According to 
Jugdev and Thomas (2002) a maturity model can be roughly divided in five stages: 
Level 1: Initial (ad hoc) 
Level 2: Repeatable (abbreviated, planned) 
Level 3: Refined (organized, managed) 
Level 4: Managed (integrated) 
Level 5: Optimized (adaptive, sustained) 

The five levels enable repeatability in terms of assessments and permit a measurement 
of progress over time (Jugdev & Thomas, 2002). Although many organ izations use the 
tool with success, however, some have criticized the maturity models from a practical 
perspective (see Jugdev & Thomas, 2002). The critics are: 

:> Models are inflexible while a flexible model is required for managing the change 
process 

:> The models are typically geared towards identifying problems and raising 
awareness but not solving problems. The firm must develop a plan, implement, 
control and adjust it 

:> The models do not account for the rapid pace of change with which firms adopt 
new technology and change processes, practices, management systems and 
pol icies 

:> The five maturity levels do not offer enough granularity to measure progress over 
time 

:> Models are overly disciplinary, impractical and overwhelming as methodologies 
:> Models focus on the work processes and some ignore the human resource or 

organizational aspects. 
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The maturity models have also some limitations from the theoretical perspective. They 
are based on software maturity models that lack a theoretical basis (Jegdev & Thomas, 
2002). The field of maturity models is relatively young and lacks empirical support for 
determining which competencies contribute most to project success (Jegdev & Thomas, 
2002). In addition, no one has achieved acceptance at a worldwide level (Jegdev & 
Thomas, 2002). But as the authors continue, despite the shortcomings, the maturity 
models have made a significant contribution to the performance improvements of 
organizations. They have heightened awareness on competences and offer an initial 
paradigm with which to assess organizations and their management maturity (Jegdev & 
Thomas, 2002). 

4.3 Theoretical underpinning of diagnosis 
This literature section will support the in-depth analysis of chapter 5. Although it might 
seem logical that a lot of literature is written about patents, patent strategies and patent 
creation processes, however, unfortunately in general these are more aimed at 
publication than practical application. Most of the literature is a bit dated and more 
concerned with law than management 8

. However this section will discuss the most 
relevant and most recent literature for underpinning of the diagnosis. 

4.3.1 Patent position 
Paragraph 5.1 will highl ight that patents are very important to support future revenue 
streams and erects barriers to competition. The quality of patents is intimately tied up 
with the company's perceived value to investors, partners and acquires. Companies 
therefore need to ensure that their investment in patents will yield a strategically targeted 
patent portfolio (Barrett & Crawford , 2002). According to the authors, common reasons 
why companies fail in this endeavor include: 

:> Lack of patent strategy based on sound competitive patent intelligence 
:> Lack of alignment between the Product Lines and the business strategy 
:> Lack of institutional knowledge of patent concepts and tactics 
:> Lack of internal processes for extracting , evaluating and capitalizing on patents 

Moreover, Herstatt et al. (2006) states that companies should have an approach of 
theme prioritization and resource allocation based on patent strategy and targets shared 
by the technology development and business divisions (Herstatt et al. , 2006). 

In addition, the Herstatt et al. (2006) sum some causes why some companies are still 
struggling with their patent management: 

:> There is no clear awareness that daily patent-related activities are contributing to 
the business. 

:> We have a lot of ideas in the product design stage. However, patent acquisition 
procedures are treated like just another chore, and there is no understanding of it 
as an activity that directly contributes to business profits 

:> We have acquired quite a few patents, however, it seems that our patent 
management does not reflect the business strategies 

:> The top management is not sending the message that there is business value in 
patents. Therefore the R&D department does not actively follow up on requests 
from the IP Department. 

8 Confirmed by R.H. Pitkethly (University of Oxford), August 2007 
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Moreover, Knight ( 1996) presents in his book "patent strategy" some remarkable causes 
why patent positions of some companies are lacking . Knight (1996) emphasizes that a 
company needs a patent strategy. The lack of a patent strategy is probably the most 
important shortcoming to have a good patent position (Knight, 1996). The author states 
that a key part of establishing a patent strategy is the recognition of what provides a real 
competitive advantage and then attempting to maintain the proprietary nature of this 
advantage. Therefore a conscious effort should be made to identify the competitive 
advantages and then be very sensitive to any disclosure which might weaken or destroy 
this advantage. 
Another important cause of the lacking patent position is the lack of improvement of the 
chances of obtaining a strong patent portfolio (and thus a better patent position). A 
patent search will need to be performed before the patent applications are drafted 
(Knight, 1996). As the author continues, a company should have a clear objective and a 
clear patent strategy to obtain a strong patent portfolio. 
In addition , an important issue is timing which is always important (Knight, 1996). If there 
is a lot of activity in a particular technology area , speed in developing inventions and 
filing patent applications becomes a definite asset and may become the deciding factor 
in obtaining a strong patent position or even real exclusivity. This is also visualized in 
Figure 8. 

Overview of patents within and outside the company 
It is very difficult to use objective benchmarks, metrics and/ or measurements to describe 
or demonstrate the success of company's patenting activities (Kaminski , 2005). However, 
several observations can and should be made, not only to identify areas where 
improvements are required , but more important serve as a guidance on the activities that 
should be undertaken to improve performance (Kaminski , 2005). As the author continues, 
patents should be examined for at least two reasons: (1) Role - Here metrics will seek to 
measure the potential importance of a given asset to business success (e.g. the extent 
to which patents can create a differentiated product) and (2) Utility - Here metrics will 
seek to measure whether a given asset is fit for purpose and if its longevity is consistent 
with business needs (e.g. whether certain patents have created and will continue to 
create a differential product). If metrics and measurements are used to represent these 
characteristics , then any misalignment with the business goals will be identified and 
need to be considered by management (Kaminski , 2005). To know what your patent 
position is, you have to have a patent overview of all patents on a certain territory 
(Rivette & Kline, 2000). 

Unity of command 
A patent creation process is not a rigorous process (Rivette & Kline , 2000). Instead, the 
executive must take responsibility , both in developing strategies that employ patents for 
competitive advantage and in creating the organizational structure needed to implement 
those strategies throughout the enterprise (Rivette & Kline, 2000). The authors recognize 
that patent strategy is no "holy grail" for business success, nor is it a substitute for 
creating market leading products, developing operational excellence and conducting 
savvy marketing . But a strategic patent policy can significantly augment the ability to 
guide the enterprise to commercial success, create a better patent position and increase 
shareholder return (Rivette & Kline, 2000). 
According to Knight ( 1996) making decisions on whether or not to file patent applications 
is difficult. The author refers to the difficulty that there are often good reasons both to file 
and not file an application. So according to Knight (1996) and Lang (2001) it is best if 
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one person is responsible for making these and other hard decisions about patents and 
for establishing specific procedures for handling patents. However in many cases the 
inventor or patent responsible is too close to his invention to be able to make an 
independent decision (Knight, 1996). 

According to Reitzig (2004 ), patent management cannot be left to technology managers 
or IP Department staff alone. Given that the generation of returns from patents is a 
capital-intensive, long-term activity and decisions affecting patens are usually irreversible 
at low cost, patent management must be a matter of concern for functional and business 
unit leaders as well as for corporation's most senior officers (Reitzig , 2004). 
Most companies today still concentrate patent responsibilities in the IP Department - the 
one group in the firm, ironically, that is specifically not trained to make business 
decisions (Rivette & Kline, 2000). The problem with this approach becomes apparent 
when you image attorneys being given any sort of similar responsibility for the 
disposition of a firm's tangible assets (Rivette & Kline, 2000). In addition, Lang (2001) 
emphasizes its importance to integrate the patent strategy that is championed by top 
management to the strategic vision of the organization. Continually, a lack of patent 
knowledge can be a significant hindrance in acquiring patents. Managers must make it a 
top priority to emphasize that innovation is not the sole responsibility of the research 
department but also the responsibil ity of business people creating new business models. 
Employees must be alert to the presence of opportunities for protecting valuable 
business ideas and be focused on protecting strategies that truly add value to the 
customer (Lang, 2001 ). 

No clear patent objective mentioned 
The reality is that patents exist, they are becoming increasingly important in determining 
the winners and losers of business competition, and every CEO simply has to deal with 
that fact (Rivette & Kline, 2000). According to Rivette and Kline (2000), most companies 
(and their chief executives) still regard patents and other intellectual properties as legal 
rather than business matters that are best left to the attorneys to fuss over while they 
concentrate on the truly strategic stuff of competitive warfare. The critical point here is 
that in today's knowledge economy, intellectual property can no longer be considered 
simply a legal function , nor is it a matter of protecting technologies or products from 
coping (Rivette & Kline, 2000). According to the authors it is about business strategy. For 
example, Xerox changed the legal instruments into business tools and where others see 
obscure pieces of paper gathering dust in the IP Department, they see Rembrandts in 
the attic just waiting to be exploited for profit and competitive advantage (Rivette & Kline, 
2000). Senior executives and first-line managers can utilize patents to (Rivette & Kline, 
2000): (1) Plot competitors' product strategies, as well as ways to patent-block them, (2) 
Gain patent-protected entry into lucrative but hotly contested markets and (3) Acqu ire 
exclusive rights to emerging market-leading technologies. 

Market opportunities are not coupled to patents 
Managing innovation poses several challenges that necessitate a clear understanding of 
its strategic role (Smith & Hansen, 2002). There is a limitation of time, money and 
resources , which makes it impossible to afford investing in every R&D project, so 
companies should make choices about which avenues to pursue and which to abandon. 
The company should link their market opportunities to their patent territory. Often these 
choices represent only small incremental steps that add up to comprise the growth and 
evolution of the firms patents (Smith & Hansen, 2002). To the extent that these choices 
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are informed by strategy, the firms develop an integrated territory of patents that has the 
highest potential for maximizing its overall rate of return. To the extent that these choices 
are driven by departmental agendas, the firm ends up a haphazard assortment of 
unrelated patents (Smith & Hansen, 2002). As the authors continue, there should be 
strategic patent management which maps out a coherent territory and directing R&D 
efforts in accordance with the strategic bet (Smith & Hansen, 2002). It also has to work 
the other way round, where a company should not only focus on the market opportunity 
but also on the possibilities of the patents (Grindley & Teece, 1997). It is often a 
hopeless task to develop products that are already protected by patent rights where 
infringement is almost inevitable (Grindley & Teece, 1997). 

4.3.2 Patent strategy 
Although there is limited literature about patent strategy available, studies (Knight, 1996, 
Rivette & Kline, 2000 and Blind et al. , 2007) accepted that a lack of a patent strategy is 
of great importance for the weak achievement of the patent position. Until recently, in 
fact , few companies ever used the words patents and strategy in the same sentence 
(Rivette & Kline, 2000) . As the authors continue, patents were seen merely as legal 
instruments, to be filed away in the corporate counsel 's office and forgotten. 
Strategy, on the other hand, was that opaque and slippery stuff that people in the 
executive suite were supposed to hammer into shape (Rivette & Kline, 2000) . According 
to Rivette and Kline (2000), only a minority of businesses worldwide even has a patent 
strategy, and they are usually reluctant to talk about it for fear of letting rivals in on what 
they consider to their secret weapon . According to the authors whatever your view of 
patents is, it must be clear that firms ignore their growing power in business today only at 
their peril. Patent management has become a new corporate strategy issue (Rivette & 
Kline, 2000). Despite the importance of strategic patenting (i.e. having a patent strategy), 
there is no agreed definition of patent strategy or strategic patenting (Knight, 1996; 
Rivette & Kline, 2000 and Blind et al. , 2007). Analyzing the literature contributions of 
Granstrand (1999) and Warnick (2000), the main patent strategies are: 
1. Single patent strategy: in this case the company protects its technology asset with a 

single patent; 
2. Multiple patents strategy: the company defends its technological asset with multiple 

patents. The strategies can be classified as followed: 
:> Blanketing strategy: the efforts are made to turn on area into a "minefield" of 

patents. This strategy is the less structured way of tracking out multiple 
patents. In th is case a company patented not only the base technology but 
also patented peripheral and non-related technology; 

:> Fencing strategy: different patents are ordered in some way to block certain 
lines or directions of R&D (e.g. a range of variants of Solid State Lighting 
processes); 

:> Surrounding strategy: a strategic patent is fenced in or surrounded by other 
patents. The surrounded patents are, generally, less important than the 
strategic patent, but collectively block the commercial use of the patent, even 
after its expiration; 

:> Networking strategy: a technological area is protected with a close network of 
patents filings. 

Moreover, Arundel and Patel (2003) divide strategic (in contrast to traditional) reasons 
into defensive and offensive strategies (Blind et al. , 2007). A firm will patent defensively 
in order to stop other firms from patenting one of its inventions and suing it for 
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infringement, even though the firm does not need a patent on the invention to earn a 
return on its investments in innovation (Blind et al., 2007). These approaches refer 
mainly back to the function of patents to block other market participants from using 
technologies which are protected by patents but not necessarily used in business. This 
strategy can be intended from the beginning of the patent application process or can 
emerge from the fact that certain patents are not worth exploiting but only used to build a 
protected area around other patents of the company Blind et al., 2007. 

Firms patent offensively to prevent or block other firms from patenting inventions that are 
similar, but not identical , to the invention that they plan to commercialize (Knight, 1996; 
Rivette & Kline, 2000 and Blind et al. , 2007). In this case, the firm builds a much broader 
patent wall - compared to defensive patenting - around its invention (Blind et al., 2007). 
This prevents other firms from commercializing competing products, even though the 
firm does not intend to market or license these other products it-self. 

Furthermore, firms may choose to patent defensively in order to have something to trade 
with other firms (Arundel , 2001; Hall & Ziedonis, 2001 and Blind et al. , 2007). In some 
sectors, such as semiconductors, the use of patents in negotiations with other firms for 
technology access is probably one of the most important motives for patenting (Hall & 
Ziedonis, 2001 ). This trading or cooperation argument is strengthened by 
Parchomovosky and Wagner (2004) who found that a large patent portfolio enhances 
the bargaining power of a company. Negotiations about mergers, license contracts, or 
research co-operations depend mainly on how the partners evaluate the research efforts 
and results of their partners which is mainly measured in the number of patents in the 
companies' portfolio (Blind et al., 2007). 

According to the literature (e.g . Knight, 1996 and Rivette & Kline, 2000), some 
companies can be defined as re-active , since these companies think of patenting after 
something has been invented. However, the literature also suggests "pro-active 
patenting" (see Knight, 1996 and Rivette & Kline, 2000). This means a planned approach 
to a more effective patent portfolio aligned to achieve business goals. 

According to Berkowitz ( 1993) a patent strategy is a tool for ensuring that the company 
can keep the competitive advantage it has earned . Therefore it should be neatly linked to 
the technology strategy (a tool for achieving and maintaining competitive advantage) and 
to the business strategy (Berkowitz, 1993). Unlike the triangle presented by Berkowitz 
(1993), it seems that product strategy is also interdependent on the patent strategy 
(Sasaki et al., 2001 ). The interdependence of the strategies is represented in Figure 9. 

Figure 9: Interdependence of patent strategy, technology strategy and business strategy (adapted 
from Berkowitz, 1993) 
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4.3.3 Patent creation process 
Unlikely the importance, best practice of the patent creation process are scattered 
throughout many different studies. Even though some researchers have attempted to 
summarize the findings (e.g . Harrison & Sullivan, 2000; Groover, 2002; Nissing, 2005), 
most literature remains dispersed. Therefore there are still limited designs of how a 
patent creation process should look like. Most literature is prescriptive, in which the 
authors state how a patent process should look like, rather than give reasons why a 
patent creation process is necessary with vigorous foundations. Moreover, there is 
hardly evidence what the causes are of the performance of the patent creation process 
and what could be done to overcome these barriers. 

However some authors with experience in the field , such as Rivette & Kline (2000) and 
Bader (2006) emphasize the importance of having a well functioning patent creation 
process within companies like IBM, Xerox, HP etc. Although some researchers propose 
some kind of model , the examples are based on questions that a CEO or Product Line 
should answer in order to come with a patent strategy and to streamline the patent 
creation process. Scholars do not present a general model , which companies could use 
to organize their patent creation process. 

4.4 Theoretical underpinning of the solution design 
The preceding paragraphs reviewed the theoretical underpinning of the diagnosis. This 
paragraph will review the theoretical underpinning of the solution design (chapter 6). 
Surprisingly, there is innumerable written about strategy in common sense, however, 
scarcely is written about patent strategy (as discussed in the preceding paragraph) and 
moreover, very little is written how organizations should develop a patent strategy (i .e. a 
process how to create a patent strategy). Nevertheless, this section will present some 
valuable literature for the solution design, starting with some related alternatives. 

Scholars presented some alternatives of developing a patent strategy process in the 
literature. Andersen (2004) presented a value driver wheel, containing four main pillars: 
systems, market relations , non-market relations and individual entities. But as the author 
indicates th is wheel has several limitations. There is need to establish more empirical 
research to explore further and more genuinely the dynamics of such value drivers 
(Andersen , 2004). This model is rather complex and does not describe how exactly the 
value drivers can be measured or managed. 
The patent strategy process presented by Choi et al. (2004 ), only discuss five licensing 
models (i.e. stick, defensive, carrot, consortium and market). Interesting reading, 
however a patent strategy is more than only considering licensing. 
Continually, another method to come to a patent strategy is called TRIZ - a Russian 
acronym for The Theory of Inventive Problem Solving . The theory is rather complex and 
would take a substantial effort to master (Nissing , 2004). If a company wants to apply 
TRIZ using internal resources the company needs to provide a TRIZ-training and if 
necessary TRIZ-software (Schild et al., 2004). 
Yet, it seems that designers have three mature alternatives to design a process for 
developing a patent strategy, namely (1) patent valuing , (2) product portfolio and finally 
(3) co-evolution of product strategy and patent strategy. The three alternatives will be 
discussed in more detail. 
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4.4.1 Valuing patents 
A patent strategy process could be based on valuing patents. The values of patents or 
patent opportunities determine the patent strategy, and as such presents a patent 
strategy process. However, patents are an intangible asset that is not recorded well on 
the traditional balance sheet (Smith & Hansen, 2002). Generic valuation methods such 
as citation analysis are independent of strategy (Smith & Hansen, 2002). Even internal 
capital budgeting analyses typically do not account for strategy in their estimates of the 
revenue streams from a R&D project (Smith & Hansen, 2002). As the authors continue, 
any valuation that fails to consider the strategic relevance of patents is doomed to be 
inaccurate . There are methods such as activity based costing and strategic cost 
management that can help estimate the value from increased efficiency and cost saving. 
According to Smith & Hansen (2002) the valuation of patents is still crude, complex and 
far from perfect. 

The valuing methods are based on the assumption that the patented products are 
protected by one patent. Nevertheless, these methods also describe the value of an 
entire patent portfolio protecting certain products (Smith & Hansen, 2002). Continually, 
according to Parchomovosky and Wagner (2004) , the whole is greater than the sum of 
its parts: the true value of patents lies not in their individual worth, but in their 
aggregation into a collection of related patents, a patent portfolio. The benefits of patent 
portfolios are of such significance as to reveal that firms patenting decisions are 
essentially unrelated to the expected value of individual patents (Parchomovosky & 
Wagner, 2004 ). According to the authors, the holder of a patent portfolio realizes an 
array of advantages - offensive, defensive, strategic, tactical and beyond - that are 
simply not available otherwise (Parchomovosky & Wagner, 2004). The authors 
established a two-category framework for understanding these benefits. 
First, by combining the right to exclude many closely related patents, a patent portfolio 
greatly increases the effective scale - the total scope of protection in the marketplace -
beyond that of a collection of differentiated patents (Parchomovosky & Wagner, 2004 ). 
Secondly, a well-conceived patent portfolio operates much like a 'super-patent' ; its scale 
effects mean that a holder wields otherwise-unattainable market power in a particular 
technological field. While the scale-effects of patent portfolios alone are of immense 
importance to firms in the modern economy, patent portfolios offer yet another (and 
perhaps more significant) class of advantages: diversity (Parchomovosky & Wagner, 
2004 ). That is, while patent portfolios may at times function as 'super-patents' , they are 
nonetheless constructed from an array of distinct-but-related individual patents - thus 
offering holders many of the well-known benefits of asset diversification in addition to 
market power (Parchomovosky & Wagner, 2004). According to these authors, the 
diversity-effects of patent portfolios mean that, among other benefits, holders can: (1) 
effectively address future uncertainties related to technological development, market 
conditions, and competitor moves, by offering a much broader array of protected subject 
matter; (2) expand the scope of the research and development inquiry into areas 
adjacent to the main path of research, thus maximizing technological opportunity; and (3) 
increase the long-term predictability of and confidence in holders' exclusionary rights, by 
minimizing the consequences of many of the current uncertainties inherent in the patent 
law itself. 

Valuing a patent portfolio is determining how much the returns from all possible modes 
of exploitation of the patented inventions are greater than those that would be obtained 
in the absence of the patents (Pitkethly, 2001 ). Making such a distinction is difficult even 
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when the returns from the patented inventions are well defined. There are many other 
types of uncertainty also involved. As the literature shows (e.g. Chiu & Chen, 2005), 
there will be uncertainties about both the technical and commercial success in 
competitive markets of the underlying invention as well as uncertainties about the legal 
challenges the application and subsequent patent may have to face during its life. 
Describing the possible lives that a patent might live is thus a difficult task (Chiu & Chen , 
2005). A patent viewed as a financial project running from filing the application to expiry 
of the granted patent possibly twenty years later is thus a far from straight-forward one. 
All sorts of outcomes are possible and there are many stages in the application process 
when it may be abandoned or after grant, when annual renewal fees become payable, 
when the resulting patent may be allowed to lapse. 

4.4.2 Product portfolio management 
According to Rivette and Kline (2000), a patent strategy could augment the efforts to 
build , prune and sustain a high-growth business of portfolio of businesses by boosting up 
the effectiveness of R&D, Marketing and Business Development and opening up new 
strategy options for every Product Line or even Business Units in the enterprise. As such, 
portfolio management can be used to develop a process to define a patent strategy. 

Having a product portfolio will not automatically lead to a patent strategy. However, there 
are some practical techn iques, which can translate the contents of product portfolios into 
strategies. These tools will outline the roads to follow to come to the preferred targets. 
There have been abundant studies on the subject of product evaluation and selection , 
and well over 100 different techniques have been discussed (Lee et al. , 2008). For 
instance, product evaluation techniques include economic returns , cost/benefit 
techniques and risk assessments. Portfolio selection techniques include comparative 
approaches, scoring models, portfol io matrices and optimization models (Archer and 
Ghasemzadeh, 1999). While these techniques are useful when making a variety of 
decisions during the product portfolio management processes, they have some common 
limitations (Lee et al. , 2008). First, as far as product selection criteria are concerned, 
previous studies have generally only emphasized product characteristics, and only rarely 
directly reflect organizational strategy. It is reported that the front end planning process is 
often carried out poorly (Khurana & Rosenthal , 1997), when in fact the strategic direction 
of the firm should be determined before individual products are evaluated for a product 
portfolio. Second, most studies have focused on a product portfolio only "at a specific 
point of time" (Ghasemzadeh & Archer, 2000), meaning that the time frame 
considerations of the management process were not explicitly taken into account by 
these studies. Developing a long-term strategy and tracking product progress over time 
can be laborious tasks with existing management tools (Phaal et al., 2001 ). However, 
important issues to be considered in portfolio management are how a portfolio should 
evolve with time, or the best order in which portfolio products should be carried out (Lee 
et al. , 2008). Integrating product selection activities with planning activities, such as 
setting step-by-step development targets for each product, might relieve these problems 
by enabling a firm to carry out both strategic and detailed planning in the long term. To 
overcome this limitation, it is proposed to suggest roadmaps as a tool to assist with 
product selection and planning (Lee et al., 2008). However, roadmapping is one element 
of the enterprise strategic planning process (Cosner et al., 2007). 
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A roadmap describes a future environment, objectives to be achieved within that 
environment and plans for how those objectives will be achieved over time (Albright & 
Kappel, 2003). It lays out a framework, or architecture, as a way of understanding how 
the pieces of a complex technological system fit together, interact and evolve (Albright & 
Kappel , 2003). It links applications, technical challenges and the technological solutions 
together and it helps set priorities for achieving the objectives (Kappel , 2001 ; Kostoff & 
Schaller, 2001 and Phaal et al., 2001 ). 

In spite of their usefulness, however, few studies have described how to use roadmaps 
in project portfolio management and , as a result, there have been few practical 
guidelines for applying it to this purpose (Lee et al., 2008). Nevertheless, one of the key 
goals of road-mapping is to identify and focus product innovation on those few elements 
most important for success, and portfolio management is another area where roadmaps 
can be usefully applied. 

4.4.3 Co-evolution of product strategy and patent strategy 
The final alternative discussed in this report is a structural process to come to a patent 
strategy designed by Sasaki et al. (2001 ). A patent strategy depends on both external 
factors and internal environment (see Berkowitz, 1993 and Sasaki et al. , 2001 ). Sasaki 
et al. (2001) presented the co-evolution of product strategy and patent strategy in order 
to come to a patent strategy, represented in Figure 109

. Sasaki et al. (2001) describe co
evolution when two species are strongly interdependent, they evolve together as a linked 
unit. 

Figure 10: Co-evolution of product strategy and patent strategy (Sasaki et al. , 2001) 

The model shows that external factors evolve with the internal environment of the 
company. This internal environment exists of (1) a product strategy, (2) a technological 
choice, (3) a patent strategy and (4) the final product. Continually, the external factors 
exist of (1) market, (2) patent office (EU/ US/ Asia) and (3) technological opportunity. 

9 The figure uses abbreviations for the horizontal presented factors, where e.g. T, stands for 
Technology choice of the first product and e.g. PS2 stands for Patent Strategy of product 2. 
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The product strategy defines what kind of concept a company will produce and the 
accompanying technology choice defines what kind of technology the company will use 
to realize the concept (Sasaki et al. 2001 ). As Figure 10 shows, the process starts with a 
technological opportunity (T01). The technological opportunity (T01) prepares the 
technology choices (T1). However, the technology choice (T1) is also in a subordinate 
position of the product strategy (S1}. The patent strategy (PS 1} and product strategy (S1) 

co-evolve by influencing each other through technology choices (Sasaki et al. 2001 ). 

This model is clearly technology push , where the technology opportunities are used for 
the new products, meant for the market. How to protect and where the patent 
appl ications should be filed is described in the patent strategy (Sasaki et al., 2001 ). If 
patent protection of a technology or product is not effective, competitors can imitate or 
invent around (Sasaki et al., 2001 ). Then, selected or retained products have effect on 
next product strategies evolution direction. The product's originality will diminish and the 
appropriation will decrease (Sasaki et al. , 2001 ). The company reflects the response of 
the market to their next product strategy, that is, selected or retained product has effects 
on the direction of how the product strategy evolves (Sasaki et al., 2001 ). 

Sasaki et al. (2001) has developed a model to develop a patent strategy on product level, 
i.e. each product can have a different patent strategy. Whereas the valuing method could 
be used for both individual patent applications as for portfolios, it seems very easy to 
change the co-evolution patent strategy model into a management tool on portfolio level. 

Knight (1996) describes the importance of having a patent strategy on portfolio level. 
The patent strategy should help the organization understand how better patents can be 
obtained for inventions and how to develop an entire portfolio of patents to protect 
intellectual properties (Knight, 1996). One of the underlying assumptions of this field is 
that the portfolio of a firm's technological assets and its complementary resources should 
be considered as an integrated whole and a synergistic effect is expected so that the 
value of a product portfolio can add up to more than the sum of its separate parts (Lin et 
al. , 2006). This emphasizes the importance of having a patent strategy on a portfolio 
level instead of individual level (as proposed in the model of Sasaki et al. , 2001 ). Many 
strategic management scholars (see Lubatkin & Chatterjee, 1994) agree with this view 
and suggest that firms should build product portfolios strategically and the synergy 
created by the portfolios might be a major source of competitive advantage (Lin et al. , 
2006). In particularly, technology-based firms can use patent strategy on portfolio level to 
improve their competitive advantages (Lin et al. , 2006). 
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5 IN-DEPTH ANALYSIS 

This chapter will discuss the in-depth analysis of the project. First of all , the business 
problem will be validated. After validating the business problem, the causes of the 
project are discussed, followed by a validation and prioritization of the causes. 

Before going into details, it is useful to focus on the scope of the project. A very 
simplified project scope is indicated in Figure 3 (page 8). A more detailed project scope 
is illustrated in Figure 11 . This detailed project scope is based on the funnel (discussed 
in the literature review, page 17). Next, the project scope is based on the stage-gate 
process used within NXP called Business Creation and Management (BCaM 10

}. Finally, 
the project scope is based on the product creation process of NXP SSL. As Figure 11 
shows, the project scope includes the phase before the fuzzy front end, the fuzzy front 
end itself and the new product development phase. Consequently, the in-depth analysis 
will focus on these domains. This means that the focus will be on NXP SSL and their 
executive management, but also on the Business Segment Analog Mixed Signal (AMS). 

PROJECT 
SCOPE 

1---------------------------------------,.----------········------------------- ........................................................................ .. 
I I I I l99-i Fuzzy Front End j New Product Development j Commercialization j 

NXPAMS 
Innovation & Systems (l&S) 

Submlttflng~ _ ..,.. 

Figure 11 : Detailed project scope 

NXPAMS 
Development 

Cre•te 

10 Details about BCaM are assimilated into Appendix 16 
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5. 1 Validating the business problem 
The first thing that has to be found out during the diagnostic step (Figure 6, page 11) is 
whether the problem is a real problem, a perception problem or a goal problem (Van 
Aken, 2007). Only when a problem is a real problem, it is worthwhile to improve (Van 
Aken et al. , 2007). To check the validity of the problem statement, factual information 
has to be collected . This information is not directly available within NXP SSL. For this 
project, only opinions of organization members and a benchmark gathered through 
interviews are available. Unlikely, there is no norm which could be used or defined, 
however all the interviewees, the benchmarked companies and the literature highlight 
the importance of improving the patent position . 

In order to improve the foundations of the validation , this project will measure the 
performance of the patent position, by making a maturity model. As discussed in chapter 
4.2, despite the shortcomings of maturity models, they have made a significant 
contribution to the performance improvements of organizations. The maturity model can 
be designed for several purposes, however, this model is only intended to measure the 
performance of the patent position of NXP SSL. 

While assessing the current level of patent position maturity, the tool will enable NXP 
SSL to develop and prioritize improvement plans to move up on the patent position 
maturity scale, eventually achieving the desired level of performance. It is not possible to 
achieve the best in class level directly, it is a step-by-step model. Nor is it a highway to 
become best in class, it is designed to measure the current maturity and to plan for the 
desired maturity. NXP is already familiar with the use of CMMI and will use CMMI in the 
future . Therefore the five level scale of CCMI has the preference to be used for the 
maturity model. The maturity model based on CMMI is given in Appendix 8. 

Given the current CMMI levels, NXP SSL has maturity level 1 and some elements of 
level 2 (according to the stakeholders of the Product Line Lighting , Appendix 6). NXP 
has substantial elements of a patent creation process in house. NXP already recognized 
the importance of having patents and as such has started their own IP Department. Next, 
NXP SSL has a reward and recognition program, where engineers receive awards if they 
file patent applications that are of value for NXP. However, NXP SSL wishes to receive 
level 2, which means it should satisfy all elements of level 2. Some fundamental 
elements are already applied within NXP (IP Department and Reward Program). Yet as 
part of the "Road for Excellence" program, NXP SSL strives for a more mature 
innovation process, sustainable business results and market leadership. 
The management of the Product Line Lighting is convinced that there could be major 
advantages with just little adjustments. This seems reasonable, because at first sight it 
seems that there is an ad-hoc patent creation process in place. Hence, the SWOT 
analysis (page 5) revealed that there are some threats and weaknesses that could be 
overcome if level 2 is achieved . Moreover the patent maturity model reveals that NXP 
SSL does not have a patent strategy. 

This CMMI maturity model reflects the current status of the patent position , however it 
does not represents the reason behind the causes why the patent position is 
unsatisfactory. Therefore CMMI maturity model is used as input for the in-depth analysis, 
which will explore the causes. 
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5.2 Exploration of causes 
This section will explore the causes of investigation. Important is to find the root-causes, 
by using the cause and effect diagram (Figure 2, Page 6). The exploration of the causes 
and effect is done by qualitative method, namely interviewing. This means that the cause 
and effect diagram is mainly based on causes seen from practice and not from the 
theory. However, literature is used as guidance for the exploration . 

This paragraph will give a more detailed description of the cause and effect diagram. 
Each element and relationship between elements in the cause and effect diagram is 
been examined . The cause and effect diagram is presented in Figure 12 (page 32). 

It starts with the unsatisfactory patent position. NXP SSL sees an 'emerging' market in 
which it would like to be a major player with high profits and NXP assumes that 
improvement of their patent position is needed. The unsatisfactory patent position is 
mainly caused by three root causes; (1) lacking patent strategy at NXP SSL, (2) barriers 
obstructing the patent creation process and (3) no clear and transparent patent creation 
process. These root-causes are further discussed in the next sections. 

5.2.1 Lacking patent strategy 
Based on the analysis within the Product Line Lighting, nine interviewees mentioned a 
missing patent strategy as the main root-cause for the unsatisfactory patent position. 
Moreover all interviewees agreed that it is necessary to have a patent strategy, because 
of its importance to the business. This section will describe why a patent strategy is 
plausible not available at NXP SSL. 

No clear view where patent protection is wanted - battlefield is not clear 
The missing patent strategy is caused by a lack of clearness where patent protection is 
wanted. Of course a patent attorney 11 does make decisions which are best for the whole 
organization, but there is no commitment where patent protection is wanted. Each 
attorney can freewheel and has its own interpretations what is best for the organization. 
Most patent attorneys have already experiences in the world of semiconductors in the 
time of Philips, however things have changed . Now the patent attorneys are more 
focused on the architecture than on the process and final application domain. One of the 
reasons that there is no clear view where patent protection is wanted , is probably caused 
by a missing competitor overview. At the beginning of the graduation project, a patent 
attorney already conducted a competitor overview requested by the IP board of NXP 
SSL. However this overview was not complete and is not updated ever since by the IP 
Department. This is very important, especially because NXP SSL does not know what 
the competitors are doing on patent domain. One may find that certain countries of the 
world are covered by patents in a technology area, while other countries are not. It might 
also be very helpful to know if stoppers 12 could affect businesses. 

11 Patent attorney is employed in IP Department with drafting and prosecuting patent applications 
and advising on patent law. 
12 Stoppers can be either patents which have strongly supported claims, which prevent one from 
practicing an invention or even could be detailed disclosures of a technology area, which prevent 
one from obtaining strong patent protection (Knight, 1996). 
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There is No Clear Patent Objective Mentioned in the Business Strategy of the 
Business Segment AMS 
The reason why there is no patent strategy at NXP SSL level is, according to the 
interviewees, mainly caused by the business strategy, which does not mention patents at 
all. If there is no direction given on corporate level , it's hard to say what should be the 
patent direction at Business Unit level , Business Line level or even on Product Line level 
and how that direction should be followed. If there is no infrastructure established 
engineers do not know what way to follow. Because the engineers have different 
backgrounds, most within Philips Lighting , they are already patent focused . From the 
interviews and also from the benchmark, it was clearly stated that Phil ips in the past and 
also today has a patent strategy. Targets are set and made clear to the Product Lines. 
However the Business Line Analog Mixed Signal (AMS) started (on paper) on the 151 of 
July 2007 and at the end of 2007 the reorganization was almost complete. This means 
that the executives now can decide and prioritize the patent direction , decision making 
and prioritization of the Business Line. 

Market opportunities are not coupled to patents 
Another cause of the missing patent strategy is suffered by the missing link between 
market opportunities and the patent opportunities. If there is a huge market opportunity 
in the SSL semiconductor market, there might be a huge opportunity for patent 
protection, however this is not always the case. Companies might have patents in a 
certain technology domain , although some do not sell products in their patent domain , 
however this is not likely to happen often . There is no up-front review moment to verify 
big patent opportunities which in the end could lead to a stronger patent position , market 
advantages, royalty incomes etc. Part of the business strategy and vision is the 
expectation for the sales growth of the products in the various countries around the world . 
Since patents are valuable for about 20 years, a fairly long period of time should be 
considered . The benchmark at FEI Company revealed that market opportunities which 
are in line with their strategy should be as soon as possible protected by filing Invention 
Disclosures, in order to protect others from making and selling . 

There is no formal decision making process in place to capture ideas, identify 
possible patents and to prioritize them 
Both the benchmarked companies have brainstorm meetings at the beginning of a 
development project. However, NXP SSL does not have such a brainstorm session . 
After the generation of the ideas, the interviewees indicated that it would be wise to 
immediately identify potential patents and to prioritize them. 
Moreover, a radical innovation project mostly needs more attention of protection by 
patent rights than only a small change in the design (incremental innovation). Therefore 
it would be very valuable to prioritize the projects, which is not always conducted at NXP 
SSL. Also the timing to file invention disclosures is not always analyzed by NXP SSL. 
Literature showed that it would be wise to have a patent application filed before the 
concept is circulated to customers or at least when the actual product is launched. 
The benchmark at FEI Company revealed that cross-functional teams set up brain storm 
sessions to analyze patent opportunities. To decide if FEI is on the right track with 
focusing on these patents opportunities, a Patent Review Board is assigned. The Patent 
Review Board consists of a Global and a Local Board . 
The Local Patent Review Board is attended by (1) Technology Development Director, (2) 
Patent Engineer and (3) IP Assistant and will analyze, select and prioritize the patent 
opportunities. 
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Hence, the Global Patent Review Board is attended by (1) I& T, (2) BL's Owners, (3) 
Patent Engineer and (4) Legal Director which have final responsibility of the patent 
opportunities. Both Boards decide whether the patents are in line with the company's 
strategy. Furthermore the global board of FEI Company decides whether it is important 
to patent the idea or to keep it secret (based on sensitivity of infringement). In addition, 
the benchmark at Philips Lighting revealed that when a research project is started, 
patents are seen as deliverables. This means that patents are part of the project 
assignment and are measured as such. At Philips Lighting SSL each relevant employee 
(e.g. architect) has a target for creating white papers. The group leader or competence 
manager is responsible for these targets. The project leader has a checklist to see if all 
relevant IP issues are covered. Engineers create ideas during brainstorm sessions, then 
those ideas are filed and finally end up in a data-base. The innovation manager is 
accountable and has a review team to verify priority and the quality of the possible 
patent. Such a formal patent process as described at FEI Company and Philips Lighting 
is lacking within NXP SSL. 

5.2.2 Barriers obstructing the patent creation process 
Most of the interviewees indicated some barriers obstructing the patent creation process. 
This section will discuss the four most important causes of the barriers of the patent 
creation process. 

High pressure on executing development 
One of the reasons that the patent creation process is perceived as less important is 
caused by its superior, namely the actual development of the product. It seems that 
many inventions are missed since invention identification is spotty. Engineers are usually 
not interested in using their time to prepare invention disclosures. In addition, many 
engineers work so hard at getting products to market that they simply do not have time 
to prepare invention disclosures. This puts a lot of pressure on the employees of the 
Product Line Lighting and thus on executing development activities, in order to have the 
state-of-the-art silicon technology ready before competitors will walk off with the 
business. Therefore, priority is on development, problem solving and marketing , however, 
not on patent creation activities. 

Motivational barriers to patent creation process 
A prominent finding contributing to the motivational barrier is the support and agreement 
of senior management. Only if the architects acknowledge the importance of the patent 
activities or when the IP board decides to take actions on patents, the patent activities 
will take place. There is no evidence found in the analysis that the patent creation 
process is stimulated early in the process by making time and resources available. 
However, some architects are really patent focused , because they want to protect their 
innovative ideas and they are really cautious about infringing a competitor's patent. Thus, 
it can be stated that some architects are motivated to fulfill activities relevant for the 
patent creation process, however, this is initiated on individual basis (so to say ad-hoc). 
This lack of senior management support can be attributed to lack of patent leadership (it 
is not clear at the Product Line Lighting who has the final responsibility). Secondly, this 
lack of management support is attributed to lack of clearness what the patent targets are. 
There is only little (in)formal monitoring and there are hardly any corrective actions taken 
by senior management, which might even lead to a difference in consensus among the 
employees of the Product Line Lighting. Although senior management is in the strongest 
position to be a patent 'champion' and convince the architects (at Business Segment 
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level) and their management of its importance - not by a reward program but by 
stimulation and recognition - there is no strong evidence that this is the case. 

In addition , it might be logical to have a patent debate/ discussion at the start of each 
project, initiated and lead by the patent champion , but it turned out that such a leading 
figure is missing. However, the IP board of the Product Line Lighting initiated some 
patent actions to make sure that most patent activities of already started projects are or 
needed to be applied correctly and in time. The IP board was setting up a structured 
team reviewing the quality of Invention Disclosures submitted in NXP SSL domain , but 
this has not yet been completed and is delayed due to the reorganization. 

Another prominent aspect of the motivational barrier is the amount of time that is 
reserved for the patent creation process at the Product Line Lighting. Since the 
importance of producing a workable product that fits customer needs is most important, 
patent creation is considered essential. Architects are expected to pass through the 
patent creation process, but when priorities are at stake, patent activities are shifted to a 
lower level on the priority list. 

Moreover, a motivational barrier could be the few face-to-face review meetings that take 
place. There are only a few patent review meetings scheduled, initiated by the architects 
or by the IP Board. This will probably lead to a lack of consensus of the patent goals. 
Moreover, the lack of patent review meetings on regular basis will not stimulate the 
patent creation process and will not stimulate to learn from others or from earlier 
(successful or less successful) projects. 

Knowledge barriers to patent creation process 
All the interviewees indicated patents as being really important to the business of NXP 
SSL. Each interviewee had his own reason and therefore the interpretations of 
importance to NXP SSL were different. This seems to be logical , since every employee 
has his own frame of reference because of his job, responsibility, study etc. However, it 
might be very reasonable to suggest that each employee should know the importance to 
create patents for NXP SSL, not only for their own domain, but in general. As the cause 
and effect diagram shows and strengthened by literature review in chapter 4, patents go 
beyond protection reasons solely. Creating ideas that finally end up as patents can result 
in additional incomes, open the doors to cross-licensing and could be a reason for 
customers to do business with you . While some employees see patents as a (business) 
tool , others regard patents to be part of the procedure. Some employees are familiar with 
patents and the patent creation process, while on the other hand, there are employees 
that still need some coaching. Moreover, patent training sessions are scarcely given. 
Patent coaching and training sessions are linked to the IP Department, which has a 
crucial role in taking the responsibility of patent trainings. 

Patent pipeline is stuck 
The interviewees of NXP SSL perceived the pipeline to be stuck, where the filing of white 
papers takes considerable long time, before the IP Department takes action. New filed 
patent applications are waiting relatively long, because there is already a cue of filed 
applications, which is too long to catch up on a backlog. This is caused by re
organization , limited resources and available time. The IP Department recognized the 
stuck pipeline, and is taking actions to decrease the response time and to take decisions 
to file or not to file the application on earlier stage. 
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5.2.3 No clear and transparent patent creation process in place 
The third and final root cause of the weak patent position of NXP SSL is caused by a not 
clear and missing transparent patent creation process. It might be reasonable to 
presume that a white paper of invention disclosure has more chance to end up 
successfully as a patent application , when there is a clear and transparent patent 
creation process in place. As the interviews indicated, the patent creation process is 
often initiated by the engineers who are already familiar with filing applications, or by 
marketing (often curious if there are potential patents) or initiated by the IP Board. Once 
it is agreed that potential patents are of importance, only the architects that are familiar 
with patents are taking action. So the IP Department is contacted personally (by phone 
or email), and the attorney(s) is/are invited at a special planned patent meeting at the 
Product Line Lighting. There are no formal decision moments, so the initiative is based 
on ad-hoc basis. A lot of improvement was achieved by the IP Board review meetings 
before the reorganization. To settle patents issues on short term, but also due to the 
availability of the IP attorneys during these IP Board meetings. Hence, a monitor process 
of patents is also not standardized. Four major causes of a lacking patent creation 
process could be identified. 

Current patent creation process is reactive 
One of the main reasons why the patent creation process is still not clear and well 
defined, is devoted to the reactive patent creation process. One of the interviewees 
referred to the cultural differences between Europe and Japan, where Japan (and 
sometimes the US) uses a more active patent creation process generally. As already 
emphasized, the focus is on development of silicon chips and the creation of invention 
disclosures lacks importance. Patent actions are taken on reactive basis, however, it 
could be reasonable that a pro-active approach would work out better for NXP SSL. As 
the interviews indicated and also both benchmarks, it would be wise to plan patent 
activities, emphasize ownership by making employees responsible for patent targets and 
monitor and audit these targets. Monitoring and auditing helps NXP SSL to measure, to 
learn and to take actions to improve the current monitored process. 

Patent creation process is not mapped 
It always helps to map the current process, to visualize the responsibilities, the flow of 
information, the decision moments, the stakeholders etc. However such a patent 
creation process map or flow chart is not available. One of the main reasons of course is 
that the process is defined as such and thus not standardized . Mapping the patent 
creation process will probably help to improve the lack of transparency of the process. 

No common understanding among employees of the Product Line Lighting 
During the analysis, it was observed that there is no common understanding among the 
employees of the Product Line Lighting. All the employees have different backgrounds 
(study, work experience, responsibilities, interests, etc.) and therefore have a different 
frame of reference. A transparent clear patent creation process could lead to 
improvement of the understanding among employees, which might end up with more 
and valuable ideas, invention disclosures or even patents, what finally will result in a 
better patent position . 
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BCaM does not consider patent opportunities in early stage 
Business Creation and Management (BCaM) stage-gate process only considers a patent 
risk assessment. The patent risk assessment is necessary to avoid patent infringements. 
The purpose of the patent risk assessment is: (1) to assess whether third party patent 
right forms a risk in the project on the basis of the patent information available within the 
IP Department, (2) to quantify the risk of a potential patent right infringement for which 
NXP SSL is liable by a best estimate of the (financial) consequence, (3) to investigate 
whether there are realistic alternatives to avoid such infringements and (4) to investigate 
whether to be used SSL patent rights is within the License Program of the IP Department. 
However it seems to be reasonable that the patent risk assessment is not the only 
important patent issue. There are some preceding steps concerning the patent creation 
process, which are not assimilated into BCaM. 

In the current situation the resource group of AMS - Innovation & Systems - should be 
responsible for the generation of ideas and the invention disclosures during the study 
phase. The study phase (project portfolio) is the most important part, where new 
inventive ideas are generated. Innovation & Systems will take approximately 80% of all 
patent creation process on their count. The Development group will eventually start the 
project. During these product creation processes, due to problem solving - desi~ning first 
time right hardly exists within the development of semiconductor solutions 1 

- some 
problem solving ideas might lead to patents, which will lead to the remainder 20% of 
patent creation. It is arguable whether introducing formal steps of the patent creation 
process into BCaM is advisable, because some interviewees indicate that the BCaM 
process is already very diverged. Hence, patent opportunities should be recognized in 
early stage on a structural way, according to all interviewees. 

5.3 Validation and prioritization of causes 
The cause and effect diagram already gives much insight in the interrelationship of the 
causes and the relationship with the problem. However, not all causes are equally 
important to the problem selected and it is too much work to try to solve each cause. 
Each element and relationship between elements in the cause and effect diagram has 
been examined. The validation of the interview outcome is done by the help of 
interviewees and with the literature review (chapter 4). Unfortunately, NXP Information & 
Technology (I& T) does not have any information about patents and how to measure the 
performance. The validation and prioritization took place during interviews with the 
stakeholders of the Product Line Lighting. Secondly, an interview 14 within FEI Company 
and Philips Lighting was held, to discuss their patent creation process. Finally an 
interview with I& T of NXP was held, to see if there are standard processes to monitor or 
audit the patent creation process. 

The in-depth analysis discussed the problem, its effects, and their causes. Due to time 
restrictions, it is not possible to prevent all the causes in this project. Therefore, this 
project will only develop a solution for the most important root-causes. A quantitative 
method was used to prioritize the causes, where each interviewee could rank the most 
important causes of the unsatisfactory patent position. By ranking the blocks, it was clear 

13 Verified by the Process Improvement & QA Manager, Marcel Logger 
14 Both companies expressed their willingness to share only their patent creation process, and not 
on the patent contents and patent strategy of course . 
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that the problem as defined in the previous chapter was also perceived as the real 
problem by the rest of the employees (by engineers, IP Department, marketing, general 
management). It seems that a missing patent strategy is perceived more important than 
the barriers obstructing the patent creation process and its transparency. Therefore the 
scope for this project can be reduced to the following cause and effect diagram, 
presented in Figure 13. As from this point, the project will focus on the domains of the 
scope. The redesign will be developed as such, where these domains are addressed. 

No Overview of 
Competition 

No Clear View Where 
Patent Protection Is 

Wanted 

There is No Clear Pa 
Objective Mentioned In 
the Business Strategy 

of the Product Line 
Lighting 

There is No Fonnal 
Decision Making 

Process in Place to 
Capture Ideas, Identify 
posslble Patents and to 

Prtorltlze them 

Market Opportunities 
are Not Coupled to 

Patents 

Figure 13: Scope of the project 
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6 SOLUTION DESIGN 

The in-depth analysis revealed that there is a need for a patent strategy process in order 
to improve the patent position of NXP SSL. Improving the patent position is of great 
importance for NXP SSL since the market is still emerging and every company is fighting 
for their market share (using patents to protect their inventions). With the theoretical 
elements in mind , a comparison can be made between the current situation and the 
desired situation . By doing so, it can be clear what the gaps are that have to be 
improved in the solution design. Table 4 shows the main requirements where the current 
situation and the required situation are outlined. Based on this comparison and the 
earlier defined specifications in preceding paragraph, the detailed solution design can be 
made. 

Table 4: Current gaps within NXP SSL 

Type Current situation 

Patent strategy No clear view where patent 
protection is wanted 

There is no clear patent 
objective mentioned in the 
business strategy of the 
Product Line Lighting 

There is no formal decision 
making process in place to 
capture ideas, identify 
possible patents and 
prioritizing them 

Required situation 

A clear view where patent protection is 
wanted , with analysis of the market, 
technology, patents and competitors -
battlefield is clear before starting projects 

Clear patent objectives are stated in the 
overall business strategy of the Product Line 
Lighting and are dedicated and 
communicated to the Business Unit 

The decision making process is formulized , 
on paper and communicated to the Product 
Line Lighting employees and their superiors 

Market opportunities are not Market opportunities are coupled to patent 
coupled to patent opportunities on regular basis 
opportunities 

This chapter will combine both the literature presented in chapter 4 and the problem 
related inputs presented in chapter 5. First, the design specifications, which are the basis 
of the new design, will be explained . Next, some alternative solutions are briefly 
discussed. Continually, th is chapter draws up a detailed solution design. The detailed 
solution design will be a process description how to develop a suitable and effective 
patent strategy for NXP SSL. Finally, the redesign will be justified to ensure that the 
design of the process will actually fit within the organization. 

6. 1 Design specifications 
The specifications of the solution design should be specified before starting the process 
design (van Aken et al. , 2007). According to van Aken et al. (2007), the specification 
should include: (1) functional requirements, (2) user requirements, (3) boundary 
conditions and finally (4) design restrictions. Functional requirements are obvious the 
most important, however others are often overlooked in the heat of the project (van Aken 
et al., 2007). Of course, the primary functional requirement is to solve the business 
problem. The requirements are more straightforward and are presented in Figure 14. 
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As described in chapter 2.2 (page 6), the problem definition concerned the unsatisfactory 
patent position of NXP SSL. Therefore the functional requirement of this project is: 

The patent position of NXP SSL should improve on the long term. 

It becomes evident from the analysis and the literature that a patent strategy is vital for 
improving the patent position 15

. A strategy process is interdependent on the business 
strategy, technology strategy, product strategy and finally the patent strategy. This 
means to come to a patent strategy, it involves an iterative process, starting with the 
business, technology and product strategy. 

Design 
Specification• 

Functional 
requi,..... 

User 
requi......,. 

Figure 14: Design Specifications 

Improving the patent position of Solid State Lighting 
which indirectly must lead to a better patent position on 
the long term (realization of the solution design should 
solve the business problem) 

The design should be simple and robust 
(no need for extensive trainings) 

The design should be user-friendly 

People working with the patent strategy should have the 
competences. needed to work the strategy and know 
how to use the tool and procedures (so realization may 
involve some training) 

The design of the patent strategy process should comply 
with the present business policies and strategies 

The design should fit with the present company culture 

The design should fit into the legitimate requi rements of 
NXP 

Intervention of the design should take as little as 
possible additional resources 

The solution design should fit into the current structure 
of the Product Line Lighting 

The realization of the solution design should change as 
little as possible in the present system 

The solution design should be designed according to 
similar processes 

15 A definition of patent position is given in chapter 2.2. 
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6.2 Design alternatives 
To fill the gaps presented in Table 4, this paragraph will examine some theoretical 
alternatives which could improve the patent position of NXP SSL. The presented 
alternatives in the literature review describe each in some way a process to develop a 
patent strategy. Combining the literature and the in-depth analysis reveals that three 
alternatives are suitable for making a patent strategy for NXP SSL: (1) valuing patents, 
(2) product portfolio management and finally (3) co-evolution of product strategy and 
patent strategy. Each alternative will be briefly discussed. 

1. Valuing patents 
For managing both patent applications and granted patents it is essential to know the 
value of each sufficiently accurately if NXP SSL is to make well -founded decisions. Since 
only a small proportion of patents turns out to be of extraordinary value in the long run 
and given that IP Department budgets are limited, any methods which lead to a better 
understanding of the value of given patent applications or patents portfolio should be 
welcomed . The aim of valuing both patent applications and granted patents then is to 
enable those managing them to know their value sufficiently accurately and objectively to 
make well-founded decisions concerning their management, which thus should lead to a 
patent strategy. 

However as the literature already discussed, the patent valuation methods are still crude, 
complex and far from perfect. This is controversy with the design specifications, in 
particular with the user requirements (i.e. the solution design should be simple, robust 
and user-friendly). Therefore, the valuing method will not be discussed as a solution 
design . 

2. Product portfolio management 
NXP SSL already has a dedicated project & portfolio management practice that plays a 
very important part in program and project management. The purpose of the project & 
portfolio organization is to enable allocation of resources to achieve strategic goals via 
projects and minimize the risk of investment by ensuring that these projects are 
effectively executed 16 

. Within NXP SSL, project & portfolio management is used 
primarily to select and prioritize programs and projects. A product portfolio with a 
subsidiary patent strategy could be an extension to the current portfolio of NXP SSL. 

Product portfol io management within NXP SSL could be technology push or market pull. 
This can be visualized in Figure 15, where the left site presents the market pull and the 
right site presents the technology push . Both are necessary to build the product and 
technology roadmap, where iterative updates from both sides are possible. Each cycle 
has its own language and it is the challenge for NXP SSL, especially marketing and the 
architects to understand and translate the different languages into their specialism. The 
visions of both sites are merged into a product portfolio strategy, which could be worked 
out in several roadmaps (examples of some roadmaps are given in Appendix 9). 

16 NXP Intranet 
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Figure 15: Determinants of the product portfolio management within NXP 

The product portfolio management reinforced with the roadmapping tool could be a 
solution to create a patent strategy process in order to improve the patent position of 
NXP SSL (= functional requirement). Moreover, NXP SSL is already familiar with both 
portfolio management and roadmapping, whereas roadmapping is still in the early stage. 
The Product Line Lighting started to use roadmapping in the final quarter of 2007. 
Therefore this design alternative satisfies all design specifications. 

3. Co-evolution of product strategy and patent strategy 
The literature review presented a co-evolution model of product strategy and patent 
strategy (Figure 10, page 27). 

As discussed in the literature review, the co-evolution of the product strategy (S) and the 
patent strategy (PS) is based on technology push . In other words, the only external 
factor is the technology opportunity (TO). Whereas Figure 15 shows that NXP SSL is 
also taking into account the customer requirements of NXP (= market pull) . The 
presented co-evolution model does not take the market into consideration . Moreover, 
both the literature and in-depth analysis emphasized the need for a competitor analysis. 
Hence, the model is designed for single products and patents only, however, the in
depth analysis revealed that NXP SSL wishes to have a patent strategy on portfolio level. 
This is endorsed by the literature, where scholars (Parchomovosky & Wagner, 2004 and 
Lin et al. , 2006) emphasize that, the whole is greater than the sum of its parts: the true 
value of patents lies not in their individual worth , but in their aggregation into a collection 
of related patents , a patent portfolio. 
Finally, the authors do not state clearly why some arrows are one directional. As Sasaki 
et al. (2001) describe, the product strategy co-evolves with the patent strategy. It seems 
to be an iterative process, whereas the arrows should be two directional. 

The presented co-evolution model already proved its value within several companies 
(e.g . Canon). However, there are some shortcomings to design the patent process 
according to the presented co-evolution of the product strategy by Sasaki et al. (2001 ). 
Yet, it could be useful to redesign the model for the needs of NXP SSL in order to 
develop a process to come to a patent strategy (= functional requirement). The model is 
very powerful , easy to understand and should be user-friendly (= user requirement) . The 
original design does not satisfy the boundary restrictions, however a redesign could 
overcome these restrictions. The same applies for the design restrictions. 
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Comparison of alternatives 
Table 5 summarizes the score of the related alternatives with regard to the design 
specifications. Product portfolio management has a maximal score. Although the co
evolution of the product strategy and the patent strategy score does not satisfy the 
design specifications, conversely a redesign could satisfy all the specifications. 

Table 5: Design specifications of the related alternatives 

Type 
Functional User Boundary Design 
requirements requirements restrictions restrictions 

1. Valuing patents ./ x x x 
2. Product portfolio ./ ./ ./ ./ 

3. Co-evolution ./ ./ x x 

6.3 Detailed solution design 
The detailed solution design will work out an alternative, presented in the preceding 
paragraph. This paragraph uses the literature as a reference to come to a detailed 
solution design. Since there is no general theory that describes the alternatives to create 
a patent strategy process, some specific findings from theory will be applied to solve the 
four root causes (presented in Figure 13). 

6.3.1 Proposed model for the patent strategy process 
Evaluating the alternatives of the preceding paragraph leads to a striking conclusion. As 
the literature showed, the product portfolio enforced with roadmapping will make it 
possible to come to a patent strategy. Yet, scholars do not exactly describe how 
roadmaps and product strategy should be translated into a patent strategy. It seems that 
the literature leaves this process step to the imagination of the managers of the company. 
Whereas the co-evolution model of the product strategy and patent strategy does 
describe a process how to come to a patent strategy (see Figure 10, page 27). 

Nevertheless, the co-evolution model does not satisfy the design specifications. A 
redesigned co-evolution model of the product strategy and the patent strategy could 
solve the problem. The redesigned model describes process steps that are necessary to 
come to a patent strategy in order to solve the problem of NXP SSL. However, this still 
does not describe exactly how these process steps should be executed. It might seem 
reasonable to combine both alternatives by reinforcing a redesigned co-evolution model 
with product portfolio management. The redesigned co-evolution model describes the 
process steps that are necessary to come to a patent strategy for NXP SSL and the 
patent portfolio will give a meaning to these process steps. 

Therefore a redesign is suggested, as depicted in Figure 16. The figure is divided into 
two separate parts; internal and external. The figure uses abbreviations in the circles 
which are horizontally connected to their factors, e.g. T stands for Technology choice. 
The subscripted t indicates the time unit. The numbers in the figure presents the 
chronological phases of designing a patent strategy, which will be discussed 
chronological in this paragraph. The dashed circle of M and the dashed arrow indicates 
that the patent strategy should be based on market insights, however this is not always 
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possible (uncertainty of the total market size, uncertainty of the value of the product, how 
long the invention will be on the market etc.). The horizontal arrows represent the time 
and the arrows connecting the circles represent their relationships. 
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Figure 16: Proposed model for making a patent strategy (based on Sasaki et al., 2001) 

This model is unique because it couples market opportunities (M) and technology 
opportunities (TO) to patent opportunities (PS) on regular basis. The product strategy (S) 
to compete in the market and the patent strategy (PS) to take appropriability of invented 
technology and exploit it strategically evolve respectively according to the environment. 
Moreover, competitors (C) are analyzed and used as input for the product strategy (S) 
and the patent strategy (PS). This model also distinguishes itself by focusing on product 
portfolio level instead of individual product level. Moreover, this model includes iterative 
processes, where the product strategy (S) and the patent strategy (PS) could change 
over time due to changing factors (e.g. there are suddenly many competitors active in 
the same product area or the market uses a different technology as part of a standard). 

Product strategy 
A product strategy has path dependency and it evolves by interacting with the market 
and competitors (Sasaki et al., 2001 ). According to the authors, product strategies vary 
according to what (companies think) their competitive advantages are. Product strategy 
also depends on how the company sees the responses from its market, consumers, 
users or its competitors (Sasaki et al. , 2001 ). And as product strategy evolves, 
technology choice changes according to it and patent strategy evolves as well. That is to 
say, patent strategy and product strategies co-evolve by influencing each other through 
technological choices (Sasaki et al. , 2001 ). 
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Patent Strategy 
The patent strategy depends on the one hand on the strengths of competitors and on the 
other hand on the technology choice of NXP SSL. The competitor analysis should at 
least show how many competitors are active in the same product area, how many 
competing products are already in the market, if inventions can be easily detected and 
circumvented and if competitors are already filing patent applications on the same 
technology. 

6.3.2 Process steps of the patent strategy 
To develop a proper product portfolio, NXP SSL should pay attention to their market 
opportunities, competitor analysis and the technology opportunities. This pro-active 
manner of patent thinking will be outlined in the following detailed solution design, based 
on the proposed model of Sasaki et al. (2001 ). 

The management of the Product Line Lighting could use the following process steps to 
formulate a patent strategy, presented in Figure 17 . 

Product Portfolio 
(Planning and 

review) 

Step 5 

Patent strategy 

Step 1 

Market & 
Competitors 

Step 4 

Patent System 

Product Strategy 

Step 3 

Technological 
Opportunity & 

Choice 

Figure 17: Process steps of formulating a patent strategy 17 

Process step 1 I Market & Competitors 
The first step starts with updating the market inputs, which is dependent on the future 
marketing vision . Within NXP SSL, Innovation & Systems is responsible for the biggest 
amount of patent applications. Innovation & Systems will only innovate during projects, 
therefore patenting objectives are dependent on the strategic positioning of the 
business 18

. 

17 Own depiction based on the solution design of Sasaki et al. , 2001 and inspired by the model for 
translating business strategy into projects by portfolio management, described by Lan-ying & 
Yong-dong , 2007 and Lee et al., 2008 
18 Note that NXP Research can work on innovations without business targets, because the 
researchers are inventing ideas for the future and not inventing solutions for the products of 
tomorrow. Researchers have two outputs, patents and research reports on a certain technology 
domain . 
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The process of developing a patent strategy begins with a vision of the future , with an 
outline of what NXP thinks may happen and where it wants to be, by identifying the 
market and the competitors, as showed in Figure 16. Identifying and awareness of these 
items will focus attention on their value and will in the first place raise questions about 
protecting them. An effective way of defining the market position of NXP SSL is starting 
with updating the NXP portfolio life-cycle development (example presented in Appendix 
10). 

The strategic positioning will be determined by making use of roadmaps. The 
roadmapping process begins by identifying market needs. The essential element of this 
process step is the market trend analysis that predicts evolutionary customer needs over 
time. This process step is part of the NXP Roadmap for Leadership program and as 
such has already a structural process in place. The Roadmap for Leadership market 
analysis is given in Table 6. For confidential reasons Table 6 is a fictive example. 

T bl 6 M k t I . a e ar e ana1ys1s 
Prod uct Segment Product Family 1 

Competitor 1 
Competitor 2 
Competitor 3 
Competitor 4 
Competitor 5 
Competitor 6 
Competitor 7 
NXP 
Competitor 9 
Competitor 10 

Growth Margin (GM) 
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Revenue_ YEARN 
Revenue_ YEAR N+5 
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CAGR ... % ... % ... % ... % ... % ... % ... % ... % 

Top 10 Rev. M$ YEAR N 

1 Position 
2 Leader L 
3 Strong s 
4 Weak w 
5 No portfolio 
6 
7 Growth Mara in 
8 GM<10% 
9 GM 10-20% + 

10 GM 20-50% ++ 
GM>50% +++ 

Market Growth 
Stronalv >15% s 
Moderate 7-15% M 
Neutral 7% N 
Declining < 7% D 

The market analysis can be used for a portfolio benchmark, where the product segment 
(in terms of $/unit) is estimated for the future . 

This way of working is based on the Roadmapping for Leadership program and 
determines the first process step to come to a patent strategy. This process step is very 
important and therefore this process step could be extended with a strategic positioning 
analysis. This strategic positioning analysis is based on the work of Henk van Glabbeek 
(now NXP IP & Licensing Manager). Van Glabbeek has made a proposal for a corporate 
patent strategy at the time of Philips. Based on his conclusions, strengthened with the 
literature, a more detailed market analysis is described in Appendix 11. 

Process step 2 I Product Strategy 
Once customer needs are identified , the specific components related to those needs 
should be determined. The second step of making a patent strategy, is to properly 
understand how the product differs from other existing products, the products' 
differentiators (Fahey, 2003). This is important in order to understand the scope of 
protection that is required for the products. During this process, a product is 
decomposed into relevant components and differentiators. Then a portfolio analysis is 
followed, positioning all relevant components on a portfolio roadmap. This portfolio 
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roadmap is positioning all relevant components according to their relevance to customer 
needs and technological importance values. 
The next step is setting the patent targets for the several projects. For this purpose, the 
technological gaps between NXP SSL and their competitors are analyzed . If possible, 
the Product Line Lighting should make a product portfolio roadmap where the product 
portfol io of the competitors is compared with their own product portfolio roadmap. This 
could be very difficult, because competitors are not sharing their roadmaps with NXP. 

Now businesses should be translated in competitiveness, NXP SSL could make strategic 
choices about what to patent in , how and why. The current value propositions within the 
Roadmap for Leadership program should be extended with a view on differentiators. 
These differentiators should help defining the patent strategy. 

Competitor scenario approaches (as discussed in Fahey, 2003) could provide a variety 
of ways to depict and assess the strategies that might be available to a competitor. 
Some may evolve out of an analysis of what the competitor is already doing - emergent 
scenarios. Others may be derived by asking unconstrained "what-if' questions that grant 
scenario authors unlimited scope to imagine alternative competitor strategies, or 
constrained "what-if' questions that generate projections of competitors ' potential 
strategies given alternative potential industry or competitive end-states. Regardless of 
how they are developed, competitor scenarios lead to an understanding of competitors' 
plausible strategy options, and provide indications of which options they might choose 
and why (Fahey, 2003). Competitor scenarios can be used to generate many different 
types of insights and implications. They help to understand not just what strategy 
alternatives a competitor might pursue, but what it would have to do to execute each 
alternative. They generate a variety of data such as competitors ' likely new products and 
modes of competing, which contribute to developing broader industry scenarios. A major 
benefit of these competitor scenarios is that they can also identify possible strategies by 
which an organization can respond to or pre-empt competitors' potential strategic moves 
(Fahey, 2003). 

One could also think of conducting a patent overview of the competitors, however, this is 
a very exhaustive job. In the beginning of this project, the IP Department made a 
competitor overview for NXP SSL. However, due to the understaffed IP Department, 
priorities are on filing patent applications. If necessary, the IP Department can outsource 
such patent competitor overview presenting at least the following information: 
(Publication number, status, title, covered product (e.g . IC, lighting system), application 
type (e.g . general, flash , backlighting), quality (e.g. functional feature , essential , 
alternatives) , relevance (ignore, low, medium, high) and a abstract with critical drawing. 
This overview will only present patent filings which are already at least 18 months in the 
pipeline of the patent offices. Patents applications with the status pending are not 
published yet and thus will remain secret. Although it will never give an up-to-date 
overview - always lacking behind - it will uncover areas where there is no patent 
coverage, for example, inventions that may not be patentable or they may have already 
been patented by others or still even uncovered areas. 

If an invention has been patented by another, then the management of NXP SSL and the 
patent attorney can develop a program to obtain freedom of action . This program may 
include attempts to invent around the patent or attempts to obtain a license for it. 
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This process step should assess the product strategy, a product roadmap, which is 
based on the preceding process step and on iterative process of the technology choice. 
The product strategy could be summarized in a table , presenting all relevant information. 
This table is made in collaboration of the Marketing Director (Company supervisor, 
Robert de Jonge) and is presented in Appendix 12. 

Process step 3 I Technology Opportunity & Technological Choice 
When a gap has been identified and the development target determined for the selected 
components with its patent objectives, the technology areas - which affect component 
performance - are analyzed. The technology opportunity is not necessarily been driven 
by a gap. Also a consumer behavior analysis could be relevant, e.g . the trend is that SSL 
applications are more and more efficient, driven by politic environmental decisions. 

At this stage a technology roadmap is helpful , since it exposes the structure of 
technologies applied to the product and their interrelatedness. Technological alternatives 
to achieve the targets are then analyzed, taking into consideration the firms capacity and 
technological trends. Trend analysis infers the technical maturity of alternatives 
technologies, an important factor when considering technological availabil ity and making 
development related decisions. A high maturity rating is given to technologies that are 
directly applicable with only minor development and which therefore represent both a 
relatively low development risk, but also a relatively low patent risk. 

Given the product strategy it is possible to decide which technology should be used for 
producing the product. However, this is an iterative process, which means that the 
product strategy also depends on the technology choice as input and could change over 
time. A technology choice depends on which strategy the firm chooses, e.g. cost 
leadership, differentiation (Sasaki et al. , 2001 ). This technology choice must be based on 
patent decisions, where most of the used technologies are already protected by patents 
(internally or protected by others). This could play a major role, when customers want a 
certain technology or standard within their specific product. When a company is leading 
and has a major patent portfolio, a customer could decide to have your (patented) 
technology. Otherwise, decisions of licensing need a closer examination . When a 
technology is invented in-house and is totally new, it needs no explanation that the 
differentiators should be filed to the IP Department and the technology should be kept 
secret to all extern parties. 

Process step 4 I Patent System 
The procedure for granting patents, the requirements placed on the patentee and the 
extent of the exclusive rights vary widely between countries according to national laws 
and international agreements 19

. In some countries it is possible to file some ideas which 
could not be filed in others due to one of the restrictions new, inventive, useful or 
industrial ly applicable. Figure 16 shows that there are roughly three domains (Europe, 
US and Asia), however, Europe and Asia still have national laws. Patents offer protection 
only in the country filed . 

A filing decision must be made country by country considering (Pitkethly, 2001 ): (1) 
where to plan to market and manufacture, (2) importance of markets, (3) where NXP 
SSL wishes to exclude others from the market and/ or license and finally (4) what related 

19 Wikipedia Encyclopedia, accessed on January 2008, <http://en .wikipedia .org/patent> 
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patent applications are already filed or should be filed in the future. NXP SSL is not 
responsible for the costs of filing patent applications, i.e. the IP Department is 
accountable for the costs (e.g. filing costs, maintenance costs , etc.). Interaction with the 
IP Department is therefore necessary. 

Process step 5 I Patent Strategy 
With the knowledge of the different filing opportunities nationwide and with the input of 
the competitor analysis and the technology choice (which is indirectly based on the 
product strategy and thus on the strategic market position), it is now possible to 
determine the patent strategy. 

At this stage it is worth remembering that the patent applications are related to the 
potential future, not just current, market size that the patents will protect and future and 
not just current levels of protection that are available (Pitkethly, 2001 ). The differentiators 
in the form of white papers or patent applications are filed to the IP Department, it is wise 
to think were a patent should be filed and how (this is necessary for formulating claims 
within the patent application to the patent office). 

The next step is to set up detailed project plans. On of the most critical issues here is the 
patent risk, which might be minimized by making a patent strategy. To come to a patent 
strategy, it is wise to examine precedent patents of the portfolio. Patents that attract 
significant attention should meet the following two conditions (Lee et al., 2008). The first 
is that the patents should be technologically advanced and substantially related to the 
current development objectives. The second is that the patents itself should be valuable 
and of high quality. Frequently used indices to measure patent quality include citation 
frequency, granted status, technological scope and international scope (Ernst, 2003). 
Both determine the importance of the patents and should receive high attention. Once 
they have been reviewed , if the technology in consideration has already been developed 
and specified in the granted patents, a development strategy designed to evade the 
precedent patent should be elaborated . The development strategy for each critical 
component is established, comprising a step-by-step development plan and defining its 
part in the final project portfolio. The outcome of this process explains in detail both the 
future outlook for the portfolio (product roadmap) and the development plans of its critical 
components (product-technology roadmap). The product roadmap functions as the basis 
for project selection, while the product-technology describes the project planning results 
(the step-by-step process for acquiring the necessary technologies). These two types of 
roadmapping together provide input for the patent strategy. 

The patent strategy should allocate the strategic patent focus areas: 
1. Defining patent landscape (outsource to IPD) 
2. Integrating patents to the product-technology roadmap (when to start investigating, 

when to work out white papers and patent applications, when to have patents?) 
3. Defining corresponding patent plans (which sub-areas and who is responsible for 

execution?) 
4. Defining corresponding invention submission targets (#) 
5. Defining follow up on plans and planning resources 
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Process step 6 I Product Portfolio (Planning and Review section) 
The technology roadmap and the product roadmap are both input for the product 
portfolio. These roadmaps determine the what products are to be developed, which 
technologies are therefore used and which differentiators are filed in patent applications. 
After the determination of the patent strategy, resources can be planned. Engineers 
should have the possibility to work out the patent applications. After the planning, it 
should be wise to review quarterly if the strategy targets are achieved . 

How these phases are integrated in the current organization of NXP SSL will be 
presented in the change process design, chapter 7. 

6.4 Justification 
Justification for the solution is provided by reasoning how the realization of the solution 
solves the problem of a lacking patent strategy. This justification is based on five pillars: 
(1) a description of the process of analysis and design that has produced the solution, 
(2) an explanation why the proposed solution design will solve the problem by means of 
an impact diagram (3) a check of the design specifications, (4) a justification of 
resources and finally (5) a cost/ benefit analysis. 

1. Solution design process 
The project started with the SWOT analysis conducted by the IP Board. The SWOT 
analysis together with the intake meeting and the interviews with the stakeholders of the 
Product Line Lighting revealed some weaknesses and threats. As described in 
paragraph 2.2, this resulted in the statement that NXP SSL perceives the patent position 
as unsatisfactory. The literature does not give a definition for "patent position", nor does 
it describe how to express the patent position in numerical value. To analyze the current 
performance of NXP SSL, this project therefore designed a maturity model , based on 
literature presented in the literature review (paragraph 4.2, page 21 ). This maturity model 
reflects the current status of the patent position for NXP SSL, however it does not 
represents the reason behind the causes why the patent position is unsatisfactory. 
Therefore the maturity model is used as input for the in-depth analysis, which will explore 
the causes. Moreover, a number of relevant scientific articles have been found to 
reinforce the project. The scientific articles have been found through the use of the 
resources available at the online library of the Eindhoven University of Technology 
(www.tue.nl/bib, using ABl/lnform Global). This literature review overlapped the in-depth 
analysis where the theoretical underpinnings of the solution design started after the in
depth analysis was finished 20

. 

The in-depth analysis is realized by interviewing the stakeholders of the Product Line 
Lighting. A model of the present patent creation system was created , which also clearly 
illustrated the project scope (Figure 3, page 8). This project scope helped to tackle only 
the problems that are relevant for this project. Validating the business problem of NXP 
SSL was done by the maturity model. Now the causes were analyzed in more detail. 
After analyzing the causes, the stakeholders had to prioritize the main root-causes 
(Appendix 7). The most important root-cause was selected to be improved in this project. 

2° For the sake of clear arrangement, the literature review of the diagnosis and the solution design 
is given in one chapter. 
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After the analysis and the literature review, the solution design process started. Input for 
this solution design process are the problem related inputs: problem definition (see 
chapter 2), the in-depth analysis (see chapter 5) , a gap analysis and the design 
specifications (see chapter 6). Together with the model of the present patent creation 
process and the ideas for possible solutions, this formed the starting point of the design 
of the patent strategy process. Ideas from the literature were analyzed for solving the 
problem. The ideas from the literature had some shortcomings. This project redesigned 
a theoretical patent strategy model into the specifically needs for the Product Line 
Lighting in order to improve the patent position of NXP SSL. This solution design meets 
the design specifications. Moreover the solution design was integrated within the actual 
structure of the Product Line Lighting and their improvement program (i.e. Roadmap for 
Leadership program). Key stakeholders of the Product Line Lighting were involved in the 
designing process (Product Line Manager, Marketing Director Product Line Lighting , 
Marketing Director SSL, Innovation Manager AMS, Development Manager AMS, VP 
Strategy & Technology MMS and finally the IP & Licensing Manager). Involving these 
stakeholders may reduce substantially the resistance to the realization of the design. 

After the solution design, the accompanying process change process is suggested. This 
change process design should increase the chances to the actual realization of the 
design. The change process design highlights the importance to solve the problem with 
the suggested solution design by means of an impact diagram (illustrated in this chapter) . 
The impact diagram illustrates the positive impacts of realizing the solution design. Next, 
the change process design will give recommendations by means of overcoming 
resistance to change. Moreover it specifies the actions necessary for implementation. 
Review meetings should make the patent strategy process controllable. Finally, it 
specifies the people involved that are involved in executing the patent strategy process. 

2. Impact diagram 
According to the in-depth analysis (Figure 12, page 32), there were three root-causes 
each on a different level. The majority of the stakeholders of NXP SSL agreed that the 
strategic level was the most important one to solve. As described , the solution design 
focuses on the improvement of the unsatisfactory patent position of Solid State lighting 
by defining a process to formulate a patent strategy. By doing so, all the main root
causes of the scope are prevented , which should provide justification for the solution . 

An analysis of the major differences between the present performance and the 
redesigned one is presented (Figure 18), which should reinforce the justification. Note, 
this is an interpretation; the real intervention has not taken place yet, so no 
measurements are available. Which means that there is no hard evidence that the 
solution will work out positively. However, the analysis and the solution are based on 
literature and the insights of the Marketing Director of SSL and the Innovation Manager 
of AMS. This means it is not "build on castles in the air", but in good contact with the key 
company personnel. The analysis and the proposed solution are discussed in meetings 
with the management of the Product Line Lighting, IP Department representatives, with 
AMS Innovation and Systems management and with the Business Unit MMS VP 
Strategy & Technology manager. The feedback during these meetings is used to form 
the correct synthesis of the solution design. 
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Figure 18: Impact diagram 

3. Design specifications 
Next, the solution design as showed by the impact diagram should satisfy the functional 
requirements . Hence, the solution design seems to be simple and user friendly. The 
solution design is given in one single overview, divided in several phases. Each phase is 
discussed in this report. No extra competencies are necessary to work with the proposed 
solution design. Also the solution design fits within the culture and programs of NXP SSL. 
Portfolio management is already embedded in the Product Line Lighting . Hence, at the 
end of 2007, NXP SSL already made a modest start with roadmapping , as part of the 
"Roadmap for Leadership" program of NXP (RfL program). Therefore it could be 
concluded that the new solution design satisfies the boundary conditions. Moreover, the 
proposed solution is designed with care, using the in-depth analysis and the literature as 
starting point. During the design phase, a lot of effort is used to fit this design within the 
culture and processes of the Product Line Lighting. This resulted in a design that 
satisfies all the aspects of the design restrictions. 

4. Resources 
An important restriction is that the solution design should be simple to realize and thus 
will take little additional efforts. It seems that the Innovation Manager of AMS will be 
accountable for patent issues of the Product Line Lighting . Hence, the System Architects 
of the Product Line Lighting are the executive team, which will use the patent strategy as 
a guide for their work activities. The Innovation Manager of AMS and the System 
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Architects already indicated to support the suggested design. Therefore it can be 
presumed that the necessary efforts to create a patent strategy will be act upon the 
solution design. Marketing is also involved in the patent strategy process, responsible for 
product portfolio analysis and their accompanying product and technology roadmaps. 
Marketing already uses this product portfolio analysis as part of their Roadmap for 
Leadership program. The additional efforts of the Marketing Directors are related to the 
patent strategy review meetings. Yet the Innovation Manager has to change its way of 
working, since he is now responsible for patent issues for the Product Line Lighting. 
These additional efforts of the Innovation Manager are hardly to express numerical. 
However, chapter 7 will go into more detail about the additional efforts of the key 
company personnel. 

5. Cost/ benefit analysis 
Finally, a cosU benefit analysis will enforce the justification. Unfortunately, it is difficult to 
define hard numbers for justification of the solution design. The costs are probably 
limited, since changes are from organizational , political and cultural matter of course. 
However it might cost some energy to change the current way of working within NXP 
SSL, by adding and integrating a patent strategy additional to the business strategies 
and the relative new RfL program. Getting acquainted with some of the new methods 
can cost some effort (hardly to express in exact numbers, but it might be hours or maybe 
days at maximum). 
On the other hand, the benefits could be much larger. Working with a patent strategy 
could indeed result in a better patent position. Having a valuable patent portfolio and 
position are hard to express in monetary terms, but could run in thousands of dollars. 
Today, businesses are acquired by means of the patent portfolio. Licensing revenues 
could increase. Most estimates of worldwide licensing revenues in the year 2000 were in 
the order of € 100 billion whereas estimates for 2008 suggest that worldwide licensing 
revenues are two to four times higher21

. These figures show how important patents have 
become, not only for the appropriation of an invention , but also for generating revenues. 
The role a patent fulfils is changing from a tool aiding an inventor in protecting his or her 
work, to a business tool. Patents are becoming an embodiment of a company's 
competitive position . The use of patents is becoming part of a business strategy and as 
such planning the creation (and exploitation) of patents is becoming even more 
important. Hence, it could prevent or exclude others from making , using, selling, offering 
to sell or importing the invention. Again, this is hard to express in monetary amount, you 
do not know how much will be sold , because of the patented differentiating features. 
Finally, having a valuable patent portfolio could open doors to cross-licensing with other 
semiconductor companies, where a pile of patents are exchanged for almost the same 
amount of patents from the competitor. 

21 European Commission, accessed on August 2007, 
<http://ec.europa.eu/enterprise/entrepreneurship/financing/docs/financing_smes_workshops_200 
6/ip _ summary.pdf> 
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7 CHANGE PROCESS DESIGN 

At the time of formal go or no-go decision making on the designed solution , NXP SSL 
should also make decisions on the change process itself. That decision making should 
be based on a change process design, specifying the various actions to be taken , the 
actors that are to execute those actions and the actors that should get involved in the 
process (Van Aken et al. , 2007). According to the authors, decision making on 
realization concerns the authorization of the change process design (after possible 
amendments) and especially the actual assignment of people to the planned actions by 
the responsible management. As already discussed, the proposed change process 
design is the final station of this report and will leave the intervention and the go or no-go 
decision to NXP. 

7. 1 Objective of the change process design 
The impact diagram, presented in Figure 18 (page 52), is an analysis of the major 
differences between the current situation and the redesigned one. This analysis is 
essential because the interventions influence root-causes significantly. Although the 
project scope is only at the development of a patent strategy process, some items 
outside the scope are positively affected . Because the root causes of the missing patent 
strategy are positively affected , these causes are not relevant any more for an 
unsatisfactory patent position of NXP SSL after the intervention of the solution design. 

7.2 Resistance to change 
Now that the major changes are identified , the sources of resistance should be 
recognized . First , the stakeholders analysis is being updated, since the analysis at the 
start of the project is slightly changed , due to organizational changes. This stakeholder 
analysis is given in Appendix 13. This analysis should be followed by an analysis of 
resistance to the proposed changes for each (group of) stakeholder(s). Van Aken et al. 
(2007) mention five sources of resistance, which are integrated in the stakeholder 
analysis, Appendix 14. 

1. Lack of understanding 
The first column indicates who will suffer a lack of understanding. As pointed out, all the 
stakeholders have the same degree of lack of understanding. However, this is due to the 
fact that all the stakeholders are not definitely informed. This item will be solved by 
presenting the results of this report to the stakeholders. 

2. Differences in opnion 
Differences in opinion outlines that someone may understand the problem, but disagree 
with the solution on technical , economic or private grounds (Van Aken et al. , 2007). It is 
clear that all the stakeholders understand the problem, as indicated by the in-depth 
analysis. Towards the end of the project there were no significant differences of opinion 
with respect to the proposals. However the program manager could decide that it is more 
important to work on developments to create business, than working on patent 
applications. However, it should be clear that the patent applications could have 
monetary benefits, both for NXP as for the inventors (awards). If an engineer wants to 
file a wh ite paper or patent application , but is overruled by the program manager, this will 
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cause some resistance. Therefore, a trade-off should be made to protect businesses 
with generating patent application, against developing products and systems for 
customer needs within a certain milestone. This trade-off is very difficult, because of 
conflicts of interests, due to the matrix organization. 

3. Lack of trust 
Lack of trust in the change organization is not considered, because both trust in 
intentions and competences are assumed present within NXP SSL, because of early 
involvement of the stakeholders. 

4. Low willingness to change 
Low willingness to change could be caused because some see patenting still as 
bookkeepers job, which is a lack of motivation. This could be easily overcome, by 
motivating the employees, by presenting the benefits of the new solution , emphasize the 
awards and use recognition e.g . use town-meetings to present the patent achievements 
of some engineers. Moreover, l&T was slightly involved in this project, which means that 
it could be possible that they have other thoughts about the solution design. 

5. Conflicts of interest 
Conflicts of interest are already discussed, because there is a matrix organization, the 
various stakeholders have different interests. Whereas, generating business has more 
importance than generating patent applications, which seems to be logical. Therefore 
decisions have to be taken by senior management, who will decide what is the most 
important for the business. 

7.3 Change process design 
Resistance to change can be overcome by targeting a tailored intervention strategy (Van 
Aken et al., 2007). The analysis of the resistance to this particular change is the basis for 
the design of the intervention strategy. This report will use the TPC-model (Tichy, 1983 
as in Van Aken et al., 2007). According to Tichy, one should manage organizational 
change processes simultaneously in three intertwined aspect systems: (1) technical 
system, (2) political system and (3) cultural system. In each aspect system, one can 
have various interventions to deal with the issues in that system (Van Aken et al., 2007). 
Because lack of understanding is the main source of resistance, this report relies on 
technical intervention ; spelling out what the problem within NXP SSL is, why it is 
important to do something about it, what solution has been designed and why that 
solution will solve the problem. Another important source of resistance is conflicts of 
interests. To overcome the resistance of conflicts of interest, it might need political 
interventions. A typical political intervention is the formal order, whereas appointments 
and dismissals are an important type of formal order. 

7 .3.1 Specifications of actions 
This report presented a solution design in order to improve the patent position of NXP 
SSL by designing a patent strategy process. It consists of two processes: a strategy 
formation process, in which a new patent strategy is designed and internalized by the 
people who have to carry it out, and a strategy realization process in which the strategy 
is realized through organizational action. 
As described in Figure 6 (page 11 ), the project follow-up actions are the intervention and 
the evaluation phase. The specifications of actions are given in Table 7. 
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T bl 7 S • 'f t' f t' 
issue Due Date Action to. t5e taken f! .• • : · People involved .. 

. •. 
" -, 

. -
1 15-02-2008 Formalization of the patent strategy process (± 20 Management of the Product 

hours) Line Lighting and Innovation 
Manager AMS 

2 28-02-2008 Inform stakeholders about patent strategy process Author and company supervisor 
(± 2 hour session) 

3 01-03-2008 Formalization of the patent strategy process and Management of the Product 
communicating the new way of working to the Line Lighting and Innovation 
employees of the Product Line Lighting . Creating Manager AMS 
support from the employees of the Product Line 
Liohtino (± 40 hours) 

4 01-04-2008 Run a pilot within Solid State Lighting, in order to Management of the Product 
experience the more formal decision-making Line Lighting and Innovation 
strateov process(± 20 hours) Manaoer AMS 

5 Quarterly Innovation Review Meeting to introduce proposal Innovation Manager AMS 
(first on 26- and pilot. This meeting should be used to (chairman), Program Manager, 
02-2008) evaluate future patent achievements according to Marketing Directors, 

the patent strategy (± 2 hours) Development Managers 

6 Review Possible improvements should be planned before Management of the Product 
meetings the process goes "live" (± 2 hours) Line Lighting and Innovation 

Manaoer AMS 
7 Continually Assure continuation , follow-up, learning-by-doing Management of the Product 

and communication by using the presented Line Lighting and Innovation 
Maturity Model(± 2 hours) Manaoer AMS 

8 Monthly Meeting per competence 1. Share new patents Innovation, Development, IP 
based on patent abstract 2. Prioritize filing Department 
process 3. Check targets (and adjust focus if 
needed)!± 2 hours) 

9 Bi-yearly AMS wide patent board meeting 1. Set patent IP Board members (Innovation, 
targets per competence area and 2. Report to Development, Marketing , IP 
AMS MT on patent achievements, plans and Department) 
strateov per competence (± 2 hours) 

10 Bi-yearly Competence meeting 1.review product technology IP Board members, Product 
roadmap with patent plans and 2. Priority setting Line Manager, Marketing 
(± 2 hours) Director Product Line, IP 

Department, Research 

7 .3.2 Specification of the people 
The decision-making process will change when the solution design will be authorized. To 
have a well defined decision making process, a RASCI diagram is designed. "RASCI" is 
an abbreviation formed from the words "responsible", "accountable", "supportive", 
"consulted" and "informed"; each of these designations being assigned to parties for 
different parts of a project. A RASCI diagram is a management tool to establish roles 
and responsibilities on a project or business activity. A simplified RASCI example is 
given in Figure 19. On the horizontal axis all the main actions are outlined, followed by 
their accompanying detailed actions. These main actions are divided into the six process 
steps of the solution design. Finally, these process steps are allocated to the often used 
Plan-Do-Check-Act cycle developed by Deming. On the vertical axis the key company 
personnel is outlined . These functions are grouped by their organizational unit. For 
example the Product Line Manager and the Marketing Director of SSL are grouped in the 
Product Line Lighting. Hence, the Innovation Manager and the Development Manager 
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are grouped in the Business Segment AMS. Each detailed action should be assigned to 
one of the key company personnel functions using the abbreviations. 

The definition of the abbreviations: 

Responsible: This role conducts the actual work/owns the problem. There should be 
only one R. 

Accountable: This role approves the completed work and is held fully accountable for it. 
There should be only one A. 

Supportive: This role provides additional resources to conduct the work or plays a 
supportive role in implementation. 

Consulted: This role has the information and/or capability to complete the work. Two
way communication (typically between Rand C). 

Informed: This role is to be informed of progress and results. One-way 
communication (typically from R to A). 

Product Line Business IP Department Business Unit 

Responsible ~ent 
Accountable 0 ..... N C') 

""'" 
It> co 

Supportive 
..... N C') 

""'" 
It> co ...... CX> C) ..... ..... ..... ..... ..... ..... ..... 

c c c c c c c c c c c c c c c 
Consulted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n n n n n n n ts u ts ts n n ts ts Informed c c c c c c c c c c c c c c: c: :l :l :l :l :l :l :l :l :l :l :l :l :l :l :l u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. 

Main Action 1 Detailed Action 1 R A s c 
Main Action 2 Detailed Action 2.1 A R r 

w co Detailed Action 2.2 R c A ...J . 
0 

Main Action 3 Detailed Action 3.1 I R A c >- Cl) 0 w 
~ Cl) Detailed Action 3.2 R A 
0 ~ 
Cl I Detailed Action 3.3 R A a. a. 

Detailed Action 3.4 R A c 
Main Action 4 Detailed Action 4 R A s s 

Figure 19: Simplified RASCI diagram (example) 

To come to the decision making process of the patent strategy a RASCI diagram is 
powerful diagram. There are also similar techniques to make decision making processes, 
however NXP uses RASCI as a standard. Therefore, a RASCI diagram has been 
developed as shown in Appendix 15. 

This RASCI diagram also integrates the stage-gate Business Creation and Management 
(BCaM). The relevant portfolio teams are involved in the decision making. The Project 
Portfolio Analysis Team (PPAT) gathers and analyses data related to all projects 
(Quarterly/ Monthly). Next, the Project Portfolio Review Board (PPRB) first approves the 
conversion of product roadmap to list of prioritized projects. Next the PPRB will start new 
projects and approves all gates from PS to PES. Finally, the PPRB will meet quarterly for 
a full portfolio review and for gate review as needed. 
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8 CONCLUSIONS & EVALUATION 

This chapter provides a brief overview of the conclusions and the recommendations for 
NXP as well as for future research . 

8. 1 Conclusions 
This study has provided insights in how to overcome the unsatisfactory patent position of 
NXP SSL. The solution design presented in this report (solving the business problem) is 
based on the results of the root-cause analysis, literature study and involvement of 
various key personnel in the project. 

The analysis of the patent position of NXP SSL reveals that there are three basic 
determinants that influence the performance of the patent creation process; (1) there is 
no patent strategy with a clear objective defined and in place; (2) barriers obstructing the 
patent creation process and (3) no clear and transparent patent creation process in 
place. Due to several reasons, it is not possible to tackle all the causes. Some causes 
are outside the scope of the project (e.g . stuck patent pipeline), some causes are difficult 
to redesign (e.g. high pressure on executing activities on development), and some 
causes are not relevant compared to others, according to the interviewees. 

The most prominent cause was identified as a lack of a patent strategy within NXP SSL. 
This is also the scope of this project. This prominent cause is dependent on four root
causes: (1) No clear view where patent protection is wanted , the battlefield of the 
Product Line Lighting is not clear. Hence, an overview of competition is missing. (2) 
There is no clear patent objective mentioned in the business strategy of the Product Line 
Lighting. (3) There is no formal decision making process in place, to capture ideas, 
identify possible patents and to prioritize them. And finally (4) Market opportunities are 
not linked into the patent creation process. 

This project contributed by proposing a solution design to overcome the four root-causes . 
The solution design describes a patent strategy process. This process describes on 
product portfolio level how NXP SSL should develop a patent strategy (i.e. a process 
how to create a patent strategy on product portfolio level). The core of the proposed 
solution design is based on the co-evolution model designed by Sasaki et al. (2001 ). 
Although the original co-evolution model is designed to come to a patent strategy, it has 
some shortcomings. First of all, it does not include a competitor analysis, which is crucial 
for doing business and making patent decisions. Secondly, the patent strategy is only 
based on technology inputs and it is certainly not market driven. Finally, it does not 
describe how to implement the model. Therefore this project re-designed the co
evolution model. The re-designed model is now based on market inputs, technology 
inputs and competitor inputs. The re-designed co-evolution model is reinforced with 
regard to portfolio management and roadmapping . This resulted in a process of six 
iterative steps: (1) market & competitors, (2) product strategy, (3) technology 
opportunities & technology choices, (4) patent system, (5) patent strategy and finally (6) 
product portfolio (planning and review). The re-designed co-evolution model and 
accompanying process steps should lead to a solid foundation of making a patent 
strategy. The management of the Product Line Lighting is definitely provided with a way 
to respond proactively instead of reactively. 
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To properly adapt to the solution design, a change process design is proposed. The 
change process design specifies the various actions to be taken , the actors that are to 
execute those actions and the actors that should get involved in the process. The 
decision making can be based on the change process design, which is presented in the 
form of a RASCI model. Resistance is taken into account and can be overcome by 
targeting a tailored intervention strategy. This report should at least help spelling out the 
problem, why it is important to do something about it, what solution has been designed 
and why that solution will solve the problem. 

The analysis and conclusions have been accepted by the management of Product Line 
Lighting and the management showed their support for further elaboration of the change 
process design proposed. Consensus exists on the proposal of driving the patent 
strategy process from business priorities and integrating these into the organization as 
pointed out in the solution design. 

8.2 Limitations 
A number of limitations remain to be addressed. First, determining a patent strategy 
requires NXP SSL to consider the business strategy of the Business Unit Multi Market 
Semiconductors. NXP SSL should choose the patent strategy in accordance to the 
objectives of the business strategy. Moreover, the patent strategy must be geared to the 
major concerns of the IP Department. 
This means that the patent strategy is dependent on a higher abstraction level than the 
Product Line Lighting . The patent strategy process of NXP SSL should involve both the 
Business Unit and the IP Department. This is not new, since all relevant actors are 
integrated in the RASCI diagram (Appendix 15). However, this means that this project 
should be supported by management of NXP. First endeavors to submit this project for 
approval by the management of both the Business Unit and the IP Department seems to 
be successful 22

. Yet, submission of approval of higher management still remains an 
important discussion point. 

Secondly, as briefly introduced earlier, the Product Line Lighting currently experienced 
considerably amount of changes. Since the project started, Solid State Lighting was part 
of the Business Unit Emerging Businesses. Since NXP is owned mainly by private 
equity funds, therefore the company should perform outstanding in order to satisfy their 
owners 23

. Marginal performing organizational units are downsized and organizational 
units that lose money are turned down. The Business Unit Emerging Business does not 
exist anymore and the Solid State Lighting organizational unit has been scaled down. 
The Product Line Lighting is now responsible for three market segments (General 
Lighting, Mobile Flash and Conventional Lighting) and it is part of the Business Unit 
MMS. In such circumstances, introducing a patent strategy process is less likely to be 
strongly supported than projects with quick wins (in financial terms). This does not imply 
that the patent strategy process is less important. Yet, since creating business is top 

22 Representatives of the Business Unit MMS: Lambert van den Hoven (VP Strategy & 
Technology) and Reinier Beltman (Development Manager AMS) 
Representatives of the IP Department: Henk van Glabbeek (IPR Manager), Maarten Nollen (IP 
Counsel) and Erik Dal (IP Attorney). 
23 Frans van Houten (CEO NXP Semiconductors), Strategy Conference 2008, Naaldwijk 
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priority for the Product Line Lighting, it seems likely that the patent strategy process will 
perceive minor interests. 

Thirdly, from a business point of view it still remains difficult to prove whether a patent 
strategy process is successful. It is difficult to prove that the patent strategy will lead to 
more patent applications, more patent applications with a better quality and more 
successful patent filings . For example, if the IP Department receives more patent 
applications, this does not take for granted that the successes are ascribed to the patent 
strategy. 
Moreover, the current literature approaches do not empirically prove positive results 
when companies implemented a patent strategy process. This is reasonable , since it is 
still impossible to determine what the improvements of a patent position are. Or what 
profits are generated after using a patent strategy. Why? If a company decided to have 
an offensive patent strategy in place, how much business will be generated instead of 
having just an ad hoc patent policy? This cannot be expressed in amounts of money. Yet, 
there are success stories of companies (e.g. Xerox, IBM, Lucent, Dell, Texas 
Instruments) which use patent strategies as strategic business tool to enhance 
commercial success (see Rivette & Kline, 2000). 
Furthermore, choosing the right strategy remains an important discussion point. The 
proposed patent strategy process is designed among other things to analyze the market, 
the technologies, the competitors , the patent opportunities and the available resources. 
Moreover it will plan patent activities in a timel ine, using the technology and product 
roadmaps. However, there are several patent strategies (e.g . fencing, networking, 
blanketing and surrounding) available to pick and choose. The patent strategy process 
as proposed will help pick and choose the most appropriate one (based on available 
information), however this is still suggestive. 
Continually, NXP SSL is entangled in an emerging multidisciplinary field. In preparing 
technology and product roadmaps, one therefore faces a number of difficult problems 
different from those of other fields (Phaal et al., 2001 ). Semiconductor industry in which 
the technology roadmap has been most developed has clear structured technologies 
and future markets awareness shared by stakeholders. Meanwhile, NXP SSL aims to 
construct new technologies in a still immature market, which still holds the existence of 
extremely high risks of commercialization (Phaal et al., 2001 ). In other words, the 
uncertainty of technical realization and the uncertainty of markets make it difficult to map 
out connections between technologies and products. It is difficult for the management of 
the Product Line Lighting to judge which of these nascent seeds of technologies would 
lead to those goals being attained, or even to determine what constitutes the likely most 
effective seeds (Phaal et al., 2001 ). However, it seems that roadmapping is still the best 
planning tool to create a strategy on portfolio level (Lee et al., 2008). 

Finally, limitations exist from an academic point of view. The solution design is specially 
made for NXP SSL, based on the in-depth analysis. The solution design is thus based 
on a single case. Several case studies need to be conducted to further confirm the 
findings of this project. For the sake of generalization, these case studies need to be 
conducted in different organizations and preferably in different industries. 
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8.3 Recommendations 
This report contains several recommendations. The recommendations are divided into 
two paragraphs, starting with the recommendations for NXP and concluding with some 
recommendations for future research. 

8.3.1 Recommendations for NXP 
The first and most obvious recommendation to NXP SSL is that this proposed solution 
design needs to be put in practice in order to find out its value. There are two key 
challenges to overcome if the solution design is to be adopted . 

:> Keeping the patent strategy process alive: The full value of patent strategy can 
be gained only if the information that it contains is current and kept up-to-date as 
events unfold. In practice, this means updating the roadmaps on periodic basis 
(at least once a year) which should be linked to the patent strategy process (as 
proposed). The roadmaps must be captured , stored , communicated , researched 
and updated, which requires careful consideration of the process and systems 
needed to facilitate this. 

:> Roll-out: Essentially there are two approaches to roll-out the solution 
o Top Down, where the requirement for strategies is prescribed by the 

management of the Product Line Lighting . 
o Bottom up, where the benefits of using the method are communicated 

and support provided for application of the method where a potential fit 
with a business issue or problem is identified. 

In either case management of the Product Line Lighting is important, in terms of 
enthusiasm for use of the method, but also in terms of ensuring that resources are made 
available. 

Furthermore, there are some general recommendations, regarding responsibilities , 
future improvements, the level of execution and the level of abstraction. These items will 
be discussed briefly. 

Patent director or coach 
Assigning a patent director or coach responsible for patents could improve the execution 
of the patent strategy and at the same time could stimulate creating high quality and 
valuable patent ideas (Rivette & Kline, 2000). The director should understand the basics 
of patents. It doesn't have to be a detailed understanding but simply one which is 
sufficient to allow the basic aspects of patents to be recognized. The patent director 
should not be considered as someone who has a definitive knowledge in patent matters 
(e.g. IP attorney), but someone who understands and recognizes the basic rights and 
sets in place and runs the systems necessary for changing the good ideas into 
intellectual property assets. In this respect, the person has to be a manager and , if 
possible, an enthusiast who realizes the need for making sure that the precious asset of 
intellectual property is correctly looked after (Rivette & Kline, 2000). Following the 
description of Rivette and Kl ine (2000), the most appropriate person seems to be the 
Innovation & System manager of AMS, who is responsible for most of the patent 
generation activities of NXP SSL. 
As part of any system for dealing with patents, the patent director should also have a 
training program in place. This should be designed simply to raise understanding of 
members and staff of patent issues. This training need not necessarily be done by the 
patent director and can be done by the IP Department (or even outside advisers). 
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Future improvements 
"For the things we have to learn before we can do them, we learn by doing them" 
(quoted from Aristotle). This means that although this project is finalized successfully, it 
will not stop after presenting this report, it has just been started! NXP SSL has to 
experience the new patent strategy process and take lessons out of it. Moreover, Figure 
18 (page 52) shows some major impacts that this project could have. The impact 
diagram emphasizes the importance of this project, yet it could also trigger new future 
improvement projects. The impact diagram only gives the positive relationships of the 
problem solving, yet the remainder causes of the cause-and-effect diagram are still 
potential for improvement. Next to the impact diagram, the maturity model will play a 
major role in defining future projects, in order to achieve a higher level of maturity. Finally, 
there are also a lot of possibilities to improve outside the Product Line Lighting , e.g . the 
IP Department or other Product Lines or even Business Units. 

Tactical and operational level 
This project relies on the strategic level , however to put the strategy into effect, it should 
be integrated with the operational level. By doing so, the management of the Product 
Line Lighting should communicate the patent strategy, motivate the employees to obtain 
the patent targets and review regularly their achievements. One way to regularly review 
is building in patenting review points. To do this, probably the best way for NXP SSL is to 
couple these patent review points to the existing New Product Development stage gate 
process used within NXP, called Business Creation and Management or short BCaM 
(Appendix 16). BCaM is project based , where every gate and milestones has its 
deliverables. At this moment patents are just treated as a risk management tool within 
BCaM, however it is recommended to make BCaM more proactive in terms of patents. 
The patent strategy on portfolio level could be translated to operational project level, 
where targets per review moment are defined , measured and controlled . It seems that 
BCaM can roughly be divided into two business areas 24

; (1) Innovation & Systems and 
(2) Development (formerly Product Creation Process). Both are relevant for filing 
invention disclosures, where Innovation & Systems is accountable for the main part. 

Patent Strategy on higher organizational level 
Although the scope of this project is NXP SSL, some other Product Lines or even 
Business Units might have the same troubles related to patents. NXP could decide to 
take this project to a higher organizational level. Businesses could benefit, if there is a 
patent strategy on Business Unit level, with a top down structure. This top down 
structure could be aligned with the proposed bottom up solution, where the portfolio of 
the Product Lines and their roadmaps define their respective patent strategies. Moreover, 
NXP has a matrix organization , with interests of the horizontal and vertical axis. Because 
NXP is a multi-business corporation, there is a chance that related Product Lines, 
serving similar markets or using similar technologies in multiple markets, could benefit 
from each other. With completed roadmaps, businesses may collaborate in cross
roadmap reviews to identify common technology needs where collaboration can yield 
benefit to both businesses, gaps or needs in one development plan that can be met by 
actions in another (Albright & Kappel , 2003). In these cases, the primary objective is 
identification of common needs or strengths that can be applied in multiple businesses . 

24 The Pipeline & Resource Management is also part of BCaM and is therefore given in Appendix 
16, however, this is not the responsibility of Innovation & Systems and therefore the arrow is 
dashed. The same applies for Volume Ramp Up, which is not part of the Development, however, 
for the sake of completeness. 
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Therefore Corporate I& T could be involved by defining patent strategies on shared basic 
technologies. NXP Research - which is accountable for most of the patent filings (NXP 
wide) - could be involved with the Business Units and their Product Lines based upon 
long term technology roadmaps. IP Department could define their patent strategy 
objectives for NXP based upon above inputs and in consultation with Corporate l&T. The 
patent strategies could also be coupled to standardization policy, licensing opportunities 
etc. 

8.3.2 Recommendations for future research 
Despite the contribution of this project, further research is necessary for the following 
reasons. The primary issue to be covered in future research is the fact that there is 
hardly any model given how to come with a patent strategy. If you will find some 
literature about patent strategies, it is mostly written from the perspective of a patent 
attorney. However, there is a need for more empirical research to integrate patent issues 
like a patent strategy within business strategies. Moreover, scholars have focused 
decades on New Product Development, however, patenting issues are hardly integrated 
within New Product Development models. One reason could be the complexity of both 
processes, where different organizations have different processes. Further research is 
necessary to analyze the link between the two different fields . 

Secondly, "not everything that counts can be counted and not everything that can be 
counted counts" (quoted from Einstein). This means that although it seems important to 
have a patent strategy in place, it is hard to find a way to empirically test if it will be a 
success. However, it is easy counting how many (successful) patent filings occurred 
after using a patent strategy, but the success of the patent strategy remains to be proved. 
Therefore, it seems to be useful to empirically test companies having a patent strategy 
process. Are companies with a patent strategy process in place gaining a stronger 
patent position than similar companies with no patent strategy? If so, how does the 
patent strategy look like, are there similarities? And so on . 

Finally, the proposed solution design could be input for scholars to use in research (e.g . 
case studies). This project is based upon a single case study, however for the sake of 
generalization, scholars can use this method within several organizations. As a final 
conclusion, I like to encourage scholars to put more emphasizes on the patent strategy 
processes and to make their results useful for many disciplines. 
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APPENDICES 

Appendix 1: 75 Framework 

STRUCTURE 

STAFF 

Figure 20: 7S Framework (Waterman et al. , 1980) 
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Appendix 2: 7S Systems, Skills, Style and Staff 

The already outlined subsections of the 7S model are, Strategy, Structure and Shared 
Values. The remainder subsections are Systems, Skills, Style and Staff. 

Systems 
NXP manufacturing base is managed through their IC Manufacturing Operations (IMO), 
the mission of which is to provide NXP Semiconductors with a competitive advantage as 
a value added supplier of final tested semiconductor products. NXP manufacturing 
activities comprise front-end (wafer fabrication) and back-end (assembly & test) 
operations. 

Businesses are focused on creating value through entrepreneurship towards the market, 
whilst leveraging the company's core processes and competencies/resources. NXP has 
adopted a matrix organization allowing them to focus maximally on the market whilst 
leveraging company resources and achieving business excellence in all core processes 
and support processes in the businesses. In appendix 4 the core processes are 
represented vertically and the execution of the processes in the businesses is shown 
horizontally in the diagram. Also the key areas of responsibility for the core processes 
are presented in the model. The core processes as well as the support processes have 
representatives in the Business Units as part of a matrix organization . These 
representatives have a hierarchical reporting line to the BU manager but report 
functionally to the managers/ process owners of Sales, l&T, IMO and SBD&M . Every 
Business Unit also has Quality, HRM and F&A groups with a hierarchic link to the BU 
manager and a functional reporting line to the heads of the corresponding support 
process owner. 

Skills 
Within NXP, Strategy, Business Development and Marketing is the mechanism that 
ensures alignment of strategy, between Business Units and the Regions and the 
Functions within the organization responsible for implementation. The process uses 
inputs from the competitive environment (competition and customer/market outlook), our 
Vision , Mission, Ambition , Skills and Competencies, as well as the existing unit 
strategies. The outputs are consistent BU, Regional and Functional strategies that are 
then deployed to the organization along their respective axes and summarized in the 
One Page Strategy document (updated annually) , Key Battle plans and Marketing plans. 

:> The Strategy Review process has two main functions: ( 1) alignment of NXP 
strategy with the BU , functional and regional strategies and (2) assessment of 
gaps or deficiencies in the strategy and performance of the business portfolio 
elements. At the start of the process, the units collect market, customer, product 
and other data in a standard template set (provided by the SBD&M group) for 
each of the portfolio elements. The intention of this standard format is to ensure 
sufficient comprehensiveness and objectivity of the data gathered in order to 
maximize the effectiveness of decision making in the review discussions. In 
cases of substantial strategic issues being discovered, in-depth strategy studies 
(deep dives) into the specific business I portfolio elements can be started. 

:> The Business Development part of the SBD&M process assesses business 
opportunities by taking into account internal core strengths and competencies 
combined with customer requirements and market trends. It specifically looks for 
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ways to improve our business performance by fostering the use of common 
architectures, IP portfolio choices and development platforms across the various 
Pls. This process supports the BUs in developing related new business. This is 
implemented through a business and technology process to create prototypes, 
partnerships and roadmap synergy that allow a faster and more reliable route of 
integration into commercial products. 

:> The Roadmapping for Leadership part of the SBD&M process is to effectively 
and efficiently develop distinctive value propositions and differentiated product 
roadmaps for NXP's application-specific businesses. 

:> New Business Opportunities Where these are logical extensions to the existing 
business, the Bls and BUs will incorporate them into their strategy. For new 
business opportunities, outside of the current scope of the BUs, the Emerging 
Business Unit will provide a suitable environment to progress their evolution 
towards value added portfolio elements. 

:> The Marketing process takes the output of the strategic plans and turns them into 
marketing plans for deployment and implementation through the BUs. 

:> The Corporate Communications process builds and protects the NXP brand and 
reputation to its key external stakeholders like customers, partners, media, 
investors, industry and financial analysts well as informing and engaging its 
employees, who are the ambassadors of our company. The process uses inputs 
from the competitive environment (competition and customer/market outlook), our 
Vision , Mission, Ambition , Skills and Competencies, Marketing plans, Customer 
Business Plans, BU Key Battle plans as well as the existing unit and core 
process strategies. The outputs are consistent Integrated Marketing 
Communications, Employee Communications, Branding , Investor Relations and 
E-marketing policies, plans and programs. 

Style 
Streamlining the core processes is performed within the Business Creation and 
Management (BCaM) framework of NXP, using prescribed tools to enable efficient multi
site project working . The BCaM framework is a "stage-gate" model which provides 
standard milestones, phases and decision gates, which collectively ensure high quality, 
consistent project management and governance practices (for more details about stage
gate models, see Cooper, 1990). Our aim is increased predictability and consistency in 
Time-to-Market through: harmonizing the work globally, standardizing the activity flow 
and making it repeatable. The framework puts great emphasizes on the leadership style, 
which can be described as top-down, but also bottom-up where decisions are taken 
according to the framework. 

Staff 
First a short overview of rewards and awards are given, where the section ends with the 
also important learning opportunities. Reward plays an important supporting role to 
realizing the strategic ambitions of NXP. Therefore NXP agreed for an overall global 
reward strategy, based on the thoughts: 

1. What counts get's measured. 
2. What get's measured get's done 
3. What get's done get's rewarded 
4. What get's rewarded is what counts. 

NXP recognized some rewards and even awards to motivate their employees to realize 
the strategic ambitions. Base salary recognizes the knowledge, skills behaviors required 
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from an employee: it reflects the level of sustained contribution employees deliver. NXP 
adjusts salaries based on an employees overall performance; growth in the job and their 
potential. Next there is a variable pay reinforces the focus on performance. Furthermore, 
short term incentives motivate and reward specific performance both collective and 
individual. They facilitate and focus attention on key priorities. They provide leverage in 
rewards for exceptional performance. Also, long term incentives enable NXP to share 
success and focus attention on value creation for those whose actions significantly 
impact upon business results . They additionally provide a means to support the retention 
of the key employees over the longer term. Finally, recognition allows us to celebrate 
employee(s) achievement in ways that help define the culture and publicly shows the 
value the actions that lead to lasting performance. All departments will be given a budget 
for Employee Recognition Rewards, allocated by headcount. The Department Budget 
and Spend will be reported under "Other Personnel Costs" on the monthly cost centre 
report. All Department Managers will have full ownership of their budget allocation and 
have access to view their current budget using the 'Reports' folder in the online 
nomination system. In addition , there is also a Patent Filing Incentive that will be paid 
when it is followed by the subsequent regular filing of the application . 

Recently, I& T organization has launched the NXP Semiconductors "Invention of the 
year" award . These awards (gold , silver, bronze) are presented annually during the 
World Wide Technology Conference. 

NXP takes a vibrant approach to learning and development. NXP is committed to 
support employee growth and the realization of personal ambitions. Quite simply, NXP 
recognizes the important contribution that learning and development make to the 
success of the company. NXP Academy is the learning and development offering for 
NXP employees. The Academy offers a new and revitalized 'core curriculum' of courses 
and classes to help employees develop their competencies and grow their skills . The 
aim of NXP Academy is to deliver learning interventions that bring employee 
competencies and skills to a level that is uniformly excellent, worldwide. Moreover, NXP 
actively wants to build a coaching culture in NXP, so it's important to realize that there 
are many opportunities to receive and give coaching - it's not just something that 
employees acquire through attending a course. 
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Appendix 3: Organization Chart Business Unit MMS 

BU Manager Multi Market Semiconductors 

Assistant 
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Sales & Marketi ng 

Supply Chain Management 

Strategy & Bus. Dev. and 
Innovation & Technology 

Industrial Strategy & Operations 

BL Power Management HRM 

Controller 

BL General Application Quality 

Bl Standard IC 's 

Figure 21 : Organization Chart Business Unit MMS (January, 2008) 
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Appendix 4: Organization Chart Business Segment AMS 
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Figure 22: Organization Chart Business Segment AMS 
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Appendix 5: Interview 

Interview 
Strong Intellectual Property (STRIP) 
NXP SSL 

Interviewee: 
Function: 

Personal Introduction 
1. Name I Study I University I Sub-department 
2. Graduation Project I Company Supervisor I Project Assignment I Problem 

Statement I Scope 
3. Project status and some findings so far 

Introduction Interviewee and subsidiary 
4. What your function within NXP (Function description)? 
5. How long are you working for this subsidiary and in what functions? 
6. What is the organizational structure of the subsidiary? 
7. What are the main products/ activities within your department? 
8. What are the key issues for your department? 

Patents 
9. What is your commitment to patents? 
10. What is the reason for patenting for AMS and for innovation? 
11. Does System Innovation focus on patents, are there any targets set? 
12. NXP has a certain strategy but does it include a patent strategy or IP strategy? 
13. Is there a process or a flowchart of patents in place? 
14. What's your vision about patents and patent creation process, is there a real 

problem? 
15. What could be the benefits of structuring patent creation process? 

:> Advantages 
:> Other PL's 

16. How important is the improvement of patent position and patent creation 
process? 

17. Are there difficulties to improve patent position and patent creation process? 
:> Process 
:> Organisation structure 
:> Human aspects 

18. Could there be some resistance within the organization to improve the current 
patent situation? 

Additional 
What is your opinion about this project? Do you think there is enough commitment for 
this project regarding patent strategy and improvements of patent creation process. 
Do you have any comments or remarks? 
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Appendix 6: Stakeholder analysis at the start of the project 

Management Team Anton Timmermans 1 Development Manager 
Rob Spoelman 2 Product Line Director 
Robert de Jonge 4 International Product Marketing Director 

IP Department Erik Dal 2 IP Attorney 
Maarten Nollen 2 IP Counsel European Patent Attorney 

Innovation & Application T earn Bart Smolders 2 Innovation Manager 
Geert-Jan Koolen 2 System Architect 
Peter Deurenberg 2 System Architect 
Rob Snijkers 4 Senior Principle Architect & Technology Manager 
Victor Zwanenberg 2 Application Engineer 

IP Board Erik Dal IP Attorney 
Peter Deurenberg System Architect 
Rob Fronen Development & Quality Manager 
Rob Snijkers (Chairman) Senior Principle Architect & Technology Manager 
Robert de Jonge International Prod uct Marketing Manager 

Marketing Robert de Jonge International Product Marketing Director 
T any Adamson Product Manager 

CTO Marcel Annegarn VP and Manager NXP Project Office 
Stella Gerards Business Consultant NXP Project Office, Corporate I& T 

BU Multi Market Semiconductors Lambert van den Hoven VP Strategy & Technology 

Development Rob Fronen 4 Development & Quality Manager 

FEI Company Sylvia Verhoeven IP Attorney 

Philips Lighting Per Ambrosiussen System Archi tect Solid State Lighting 

!Total number of interviews 32 

TU/e 
technische universiteit eindhoven 78 



Appendix 7: Prioritization Diagram 

No Overview of Competition 

Fight for Customer 
~ 

LitUe Coaching of Pa.nt 
c-

No Clear View Where 
Patent Protection la 

Wanted - Battlefield 11 
-c-. 

There is No Clear P.._ 
Objective Mentioned In 

the Business Sb'MegJ of 
tho Solid Stoto Lighting 

Motivational a.rrtMS • 
Patentc-p,_ 

Knowledge Barrief9 ID 
PatentC--

Patent Pi1>9Une la stuak 

Current Patent Creation 
Procee1 is Ad hoc 

Patent Creation Proceu 
Is Not Mapped 

No Common 
Understanding Among 

Employees of 
Solid Stata Llgh~ng 

3 

BCaM does Not Consider (21 
Patent Opportuniti• In ~ 
Early Stage, Only Potent 

Risk Aneument 

Figure 23: Prioritization diagram 
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Appendix 8: Maturity Model 

Strong Intellectual Property (STRIP) 

Maturity Model for Patent creation process 

Michiel Heemstra 
February 2008 
NXP Semiconductors 
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1. General 
The maturity model is developed in order to help NXP (especially MMS AMS Product 
Line Lighting) to evaluate the maturity of their patent creation process and to identify 
improvement opportunities. While assessing the current level of maturity, this model will 
enable NXP to develop and prioritize improvement plans in order to improve the 
effectiveness and efficiency of the patent creation process. 

2. Intellectual Property 
Businesses spend large amount of money (millions or tens of millions euros or dollars) 
on research and development, marketing , advertising , product support, etc. principally to 
create or improve the products or services they sell or to create consumer trust in the 
business. An important and sometimes not well understood by-product of these 
expenditures is Intellectual Property (IP) rights in the form of patents. In addition to 
enhancing the business' product portfolio or brand recognition , IP is an important 
business tool in its own right to protect own solutions and businesses. Substantial 
expenditures are made each year to define and protect IP assets by filing the patent 
application. NXP recognized that IP is important and has therefore even its own IP 
Department. Furthermore the importance of IP, because profiting from the investment in 
research , development and marketing depends upon the deployment of a qual ity IP 
Portfolio through litigation and licensing , it is important that NXP adopt a conscious 
strategy with respect to those intangible assets. 

NXP may become party to intellectual property claims or litigation that could cause NXP 
to incur substantial costs or pay substantial damages or prohibit NXP from selling its 
products. NXP may receive communications alleging possible infringement of patents 
and other intellectual property rights of others. Furthermore, NXP may become involved 
in costly litigation brought against it regarding patents, copyrights , trademarks, trade 
secrets or other intellectual property rights. If any such claims are asserted against NXP, 
it may seek to obtain a license under the third party's intellectual property rights . NXP 
cannot assure that it will be able to obtain any or all of the necessary licenses on 
satisfactory terms, if at all. In the event that NXP cannot obtain a license, these parties 
may file lawsuits seeking damages or an injunction against the sale of NXP's products 
that incorporate allegedly infringed intellectual property or against the operation of its 
business as presently conducted . Such lawsuits could result in an increase in the costs 
of selling certain products, a need to partially or completely redesign certain products or 
discontinuing the sale of certain products. 

IP has become a strategic asset and an enormous competitive weapon . Understandably, 
NXP is keen to maximize the benefits and is treating IP as a moneymaker. Worse still , 
without patents, the future of NXP businesses may be owned by competitors , with the 
power to decide the future winners (and the losers) in the marketplace - IP is one hot 
subject! 

This report will therefore discuss a measurement tool to perform a base-line 
measurement. While assessing the current level of maturity, this tool will enable NXP to 
develop and prioritize improvement plans to move upon the maturity scale, eventually 
achieving the desired level of performance. It is not possible to achieve the best in class 
level directly, it is a step-by-step model. Nor is it a highway to become best class, it is 
designed to measure the current maturity and to plan for the desired maturity. For 
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example, when the Product Line has maturity level 3 and wants to improve their maturity, 
it's not feasible to become best class , however level 5 may be a realistic target. From the 
model it can be easily seen what actions have to be taken to reach the desired level. 
For the different businesses, the maturity may be at different levels. This model is 
especially designed for NXP SSL, however it might work for others as well. 

3. Maturity Model 
In the literature there are several measurement tools described, however the sl ightly 
differences between the tools, they all can be divided in several stages. According to 
Chrissis et al. (2004) the model contains of elements, which enables the organization to 
score its performance on a five level maturity scale (Figure 24 ). 

@ Continual process 
improvement 

@ Process driven and 
measured, predictable 

d) Organization standard 
process, consistent 
and proactive 

@ Process per project, often 
reactive 

Unprediclable process, 
little control. reactive 

Figure 24: CCMI Maturity model based on five levels (Chrissis et al. , 2004) 

As the figure shows, there are five generic goals. The processes of these generic goals 
will be further discussed in the next paragraphs (according to CMMI standards; Chrissis 
et al. , 2004). 

Performed Process 
A performed process is a process that accomplishes the work necessary to produce 
ideas (invention disclosures). The specific goals of the process area are satisfied . 

Managed Process 
A managed process is a performed process that is planned and executed in accordance 
with policy; employs skilled people who have adequate resources to produce controlled 
outputs; involves relevant stakeholders; is monitored , controlled and reviewed; and is 
evaluated for adherence to its process description. 
A critical distinction between a performed process and a managed process is the extent 
to which the process is managed. A managed process is planned (the plan may be part 
of a more encompassing plan) and the performance of the process is managed against 
plan. Corrective actions are taken when the actual results and performance deviate 
significantly from the plan. A managed process achieves the objectives of the plan and is 
institutionalized for consistent performance. 
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Defined Process 
A defined process is a managed process that is tailored from the organization 's set of 
standard processes according to the organization's tailoring guidelines; has a maintained 
process description ; and contributes filing invention disclosures, measures and other 
process improvement information to the organizational process assets. 
The organizational process assets are artifacts that relate to describing , implementing , 
and improving processes. These artifacts are assets because they are developed or 
acquired to meet the business objectives of the organization and they represent 
investments by the organization that are expected to provide current and future business 
value. 
The organizations' set of standard processes which are the basis of the defined process 
are established and improved over time. Standard processes describe the fundamental 
process elements that are expected in the defined processes. Standard processes also 
describe the relationships among these process elements. The organizational-level 
infrastructure to support current and future use of the organization 's set of standard 
processes is established and improved over time. 
A project's defined process provides basis for planning , performing and improving the 
project's tasks and activities. A project may have more than one defined process (e.g. 
one for developing the ideas and another for the filing of invention disclosures). 
A critical distinction between managed process and a defined process is the scope of 
application or the process descriptions, standards and procedures. For a managed 
process, the process descriptions, standards and procedures are applicable to a 
particular project, group or organizational function . As a result, the managed processes 
of two projects in one organization may be different. 
Another critical distinction is that a defined process is described in more detail and 
performed more rigorously than a managed process. This means that improvement 
information is easier to understand, analyze and use. 
Finally, management of the defined process is based on the additional insight provided 
by an understanding of the interrelationships of the process activities and detailed 
measures of the process and the amount of filings. 

Quantitatively Managed Process 
A quantitatively managed process is a defined process that is controlled using statistical 
and/ or other quantitative techniques. The patent quality and patent process 
performance attributes are measurable and controlled throughout the project. 
Quantitative objectives are established based on the capability of the organizations' set 
of standard processes; the organizations business objectives and the needs of the IP 
Department and process implementers, subject to available resources. The people 
performing the process are directly involved in quantitatively managing the process. 
Quantitative management is performed on the overall set of processes that produces a 
product or provides a service. The sub-processes that are significant contributors to 
overall process performance are statistically managed . For these selected sub
processes, detailed measures of process performance are collected and statistically 
analyzed. Special causes of process variation are identified and where appropriate, the 
source of the special cause is addressed to prevent its recurrence. 
The quality and process performance measures are incorporated into the organizations 
measurement repository to support future fact-based decision making. Corrective actions 
include changing the objectives or ensuring that relevant stakeholders have a 
quantitative understanding of - and have agreed to - the performance shortfall . 
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A critical distinction between a defined process and a quantitatively managed process is 
the predictability of the process performance. The term quantitatively managed implies 
using appropriate statistical and other quantitative techniques to manage the 
performance of one or more critical sub-processes so that the performance of the patent 
process can be predicted . A defined process provides only qualitative predictability. 

Optimizing Process 
An optimizing process is a quantitatively managed process that is changed and adapted 
to meet relevant current and projected business objectives. An optimizing process 
focuses on continually improving process performance through both incremental and 
innovative technological improvements. Process improvements that address common 
causes of process variation, root causes of defects and other problems and those that 
would measurably improve the organization 's processes are identified , evaluated and 
deployed as appropriate. These improvements are selected based on quantitative 
understanding of their expected contribution to achieving the organization's process 
improvement objectives versus cost and impact to the organization. The process 
performance of the organization's processes is continually improved. 
Selected incremental and innovative technological process improvements are 
systematically managed and deployed into the organization. The effects of the deployed 
process improvements are measured and evaluated against the quantitative process 
improvement objectives. 
A critical distinction between a quantitatively managed process and an optimizing 
process is that the optimizing process is continuously improved by addressing common 
causes of process variation . 
Assessments should be performed on a multidisciplinary basis, in teams that have 
primary responsibility for the IP Creation Process in Business Units and Lines of 
Business. 
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4. Elements 

1 

2 

No or little IP creation activities, no evidence for satisfying level 1 
criterion. 

a. The organization is engaged in technology know-how generation 
projects. 

b. Know-how is integrally created or gathered and is translated into 
valuable patents on ad hoc basis. There is evidence of ideas leading to 
patents. 

c. A process is in place and applied to capture ideas, which may lead to 
patents. 

d. Processes are typically carried out sequentially. 
e. Information is typically passed from one function to the next at the 

conclusion of their respective processes ("over the wall " transfer). 
f. Enqineers and marketinq are aware of the importance of patents. 

As per 1, and 
a. Establish an organizational patent policy. 
b. Have an IP Department who is responsible for the filings . 
c. The generation of a valuable product portfolio is part of the business 

policy. 
d. Plan the process, provide resources and assign responsibility. 
e. Train people (IP Department involved). 
f. Identify and involve relevant stakeholders as planned . 
g. The engineers, marketing and IP Department are involved in taking 

decisions, and review meetings are organized regularly. 
h. Review status with higher level management. 
i. A reward and recognition plan is in place and applied to motivate and 

stimulate patent generation. 
j . Relevant sources of know-how are identified and accessed for 

processing white papers. 
k. Formal decision making process in place to identify patents. 
I. A patent strategy is defined, in line with the corporate strategy. 
m. Projects are part of the innovation project portfolio e.g. linked to a 

consistent set of integrated roadmaps. 
n. There is evidence of marketing , engineers and IP Department 

involvement in the project from early start. 
o. The optimal level of concurrence and overlap is incorporated. 
p. Contracting issues are covered (at least non-disclosure and intellectual 

property agreement) . 
q. Targets and performance indicators (KPl's) for the IP creation process 

are monitored 25
. 

I As per 2, and 

25 at least number of patents filed/ accepted and/or number of invention disclosures and/or 
through-put time IP creation process. 
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4 

5 

a. Establish a defined process and maintain the process description. 
b. Collect improvement information . 
c. Stabilize sub-process performance. 
d. Measure and monitor the patent creation process per business line. 
e. The business line set of patent standards processes are improved over 

time. 
f. The generation of a valuable patent portfolio is part of the business 

policy. 
g. The IP Creation Process is an optimizing process which anticipates 

events and strives for high performance. 
h. IP is monitored in terms of values (cash flow) on corporate level. 
i. The exploration, generation and infringement investigation of IP are an 

explicit part of required projects. 
j . Cross-check for evidence of a joint management of patent portfolio 

among BU 's. 
k. Synergy and commitment between management, R&D, marketing and 

IP Department about IP strategy, communication plan, corporate 
principles. 

I. The planning is not just focusing on first generation of IP creation , but 
will also assimilate second and if conceivable third generation of IP 
creations. 

m. External sourcing of know-how among R&D and BU (creation or 
gathering) is pro-actively incorporated within the framework of the 
technology strategy. 

n. Patent strategy is part of the one page strategy. 

As per 3, and 
a. Establish quantitative objectives for the process. 
b. Patent audit is performed by I& T department. 
c. Performance measurements are done and evaluation and corrective 

actions are routine. Evidence of improving results and achieved 
targets. 

d. Emphasis is on optimization for the whole organization and on 
business excellence. 

As per 4, and 
a. Ensure continuous process improvement. 
b. The organization is recognized as a "best practice" for its Patent 

creation process by other organizations, as can be shown empirically/ 
from presentations and publications/ etc. 

c. Emphasis is on optimization for the whole organization and on 
business excellence. 

Intensively external sourcing of know-how (world-wide) is pro-actively 
incorporated within the framework of the technology strategy. 

Reference: Chrissis, M.B., M. Konrad and S. Shrum (2004), CMMI : Guidelines for Process 
Integration and Product Improvement, Boston: Addison-Wesley. 
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Appendix 9: Roadmapping examples 

2008 -------------- 2015 

Market Trend 

Trends 
Technological Opportunity 

Application & 
Product 
roadmap 

Technology 
roadmap 

Figure 25: Simplified integral Roadmap overview 
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Figure 26: Technology Roadmap 
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Technology-Product Links 
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Figure 27: Technology-Product links within Roadmapping 
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Appendix 10: Portfolio Lifecyc/e Matrix 

Table 9: Portfolio Lifecycle matrix 

0 R&D '07 

- R&DAOP '09 

- Sales growth 
CAGR '08-'12 

One of the 
leaders 

Leadership 
aspirations 

Other 
businesses 

Legend: 
AOP: 
CAGR: 
ABC: 

Lifecycle phase of product market segment 

ABC C8:) 

Focussed niche plays 

Milk/ Exit 

Turnaround 
leaders hip 

Annual Operating Plan 
Cumulative Average Growth Rate 
Virtual example of a product within NXP SSL 
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Appendix 11: Strategic positioning analysis 

A strategic positioning analysis is designed, illustrated in Figure 28. The analysis 
consists of: product segmentation, product segment attractiveness, competitive position 
and market position. A final output of those analyses is the current and predicted 
environmental context. 

Product Segment Attractiveness 

I 1 
Product Segmentation Market Position 

Industry Matur ity 

Product 1 

Product 2 

Competitive Position 

Product 3 

Industry Attractiveness 

I T 

Competitive Impact of Technology 

Figure 28: Strategic positioning analysis (Based on Vernet & Arasti , 1999 and Cigolini & Grillo, 
2003) 
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Figure 29: AOL basic matrix 

Legend of Filing Policy 
++ Assertive Filing 
+ File all patent applications 
0 Decide per patent on impact 

Consider not filing 

Pacing - Potential to change the basis of technology competition , have not yet been 
embodied in product or process, potential to develop into key technologies , the 
technologies in this quadrant that have the longest time-to-market (very left side of the 
grid) are dubbed Embryonic. 

Key - Embodied in products and processes, differentiated in leading companies 
Technologies most critical to competitive success, offering the opportunity for process or 
product differentiation, these technologies yield competitive advantage. 

Base - Necessary and essential technology to have to practice well , but little potential for 
competitive advantage, wide spread and shared , practiced by all competitors. 

Dominant/Strong - Powerful technological leader, high commitment in funds, manpower 
and creativity, sets pace and direction for technological development, owning a patent 
portfolio that can not be circumvented by competitors , strong position for setting 
standards. 

Favorable - Not technologically leading but able to sustain technological competitiveness, 
has good enough technological basis that can be exploited to improve technological 
competitive position, interesting patent portfolio, but basic patents are not included. 
License income are very limited, cross-license agreements desired , follower in standards. 
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Tenable/Weak - Unable to set independent course, short -term focus , in a catch-up 
mode, can maintain competitiveness, but unable to differentiate from competitors , no or 
weak patent portfolio, has to license in to stay in business. 

Examples of product segment attractiveness, competitive position and market position 
are given below. 
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Figure 32: Market position matrix 

Each portfolio of NXP SSL can be portrayed as a circle plotted on the matrix, with the 
information conveyed as follows: 

:> Market size is represented by the size of the circle. 
:> Market share is shown by using the circle as a pie chart. 
:> The expected future position of the circle is portrayed by means of an arrow. 

The following is an example of such a representation: 

The shading of the above circle indicates a 25% market share for the strategic business 
unit. The arrow in the upward left direction indicates that the business unit is projected to 
gain strength relative to competitors, and that the business unit is in an industry that is 
projected to become more attractive. The tip of the arrow indicates the future position of 
the center point of the circle . 
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Appendix 12: One page product strategy 

Table 10: Example o a one paQe product strateav 
One Page Overview 
Priority 1 ... 5 

Short description LED driver 

Industries Lighting 

Application/ Products XYZ1 

Customers 

Technology requirements and availabil ity Development of . 

Skill requirements and availability System architects and application engineers available (40 hours/week) 

Market potential (20XX) 

I> TAM {Total Available Market) ... US Dollars 

I> SAM ... min US Dollars 

I> Margins .•. 
0/o 

I> Growth ... % CAGR (Compound Annual Growth Rate) 

Family potential 

Competitor landscape 

Patent opportunities 

Investments .. . US Dollars 

Time-to-market ... (year, month) 

Match to PU BU BU strategy In line with strategy 

Cooperations/ Partnerships 
Internal : 

Externa l: 

Legend : 
SAM (Serviceable Available Market)= TAM (Total Accessible Market) minus base 
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Appendix 13: Stakeholder analysis 

T bl 11 St k h Id tth d fth • 
Stakeholder Group Key Individuals Impact • Criticality to Effort to ·' 
~ . , . Success Change ' . - . ~·~ - ' ( - .. 

1, Product Line Manager Edgar Langen High High Medium 
2, Program Manager Sietze Jongman Low Low Low 
3

• Marketing Director Product Line Lighting 
Rob Spoelman High High High 

4, Marketing Director SSL Robert de Jonge High High High 
5, Development Manager (PL Rob Fronen High High High 

Lighting+ Power Solutions) 
6, Application Engineers Cees Rooijakkers Medium Medium Medium 

Paul de Vries 
Raja Bhattacharjee 

---- Victor Zwane~rg 

7, Innovation Manager (AMS) Bart Smolders High High High 
8, Development Manager (AMS) Reinier Bellman Medium Medium High 
9, System Architects - Innovation (AMS) Gert-Jan Koolen High High High 

Peter Deurenberg 
10, Business Segment Manager Henk Roelofs High High High 

11, IP Director Sleven Mccann Medium Medium High 
12, IP Counsel / IP Attorney Erik Dal Medium Medium High 

Maarten Nollen 

13, VP Strategy & Technology (MMS) Lambert van den Hoven High High High 

14, l&T Manager Marce l Annegarn Medium 
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Appendix 14: Resistance Analysis 

T bl 12 R . t A 
Stakeholder Group Key lndlvlduals lack of Differences Lack of Low willingness Conflicts of 

understanding in opnion trust to change interest 

.. , 
1 Product Line Manager Edgar Langen Low Medium 
2 Program Manager Sietze Jongman Low Low High 
3 Marketing Director Product Line Lighting Rob Spoelman Low Medium 
4 Marketing Director SSL Robert de Jonge Low Medium 
5 Development Manager (PL Lighting + Power Solutions) Rob Fronen Low Medium 

6 Application Engineers Cees Rooijakkers Low Low Low Low 
Paul de Vries 
Raja Bhattacharjee 

,_ Victor Zwanenberg - - -7 Innovation Manager (AMS) Bart Smolders Low Low 
8 Development Manager (AMS) Reinier Beltman Low Medium 
9 System Architects - Innovation (AMS) Gert-Jan Koolen Low Low 

Peter Deurenberg Low 
10 Business Seg~anage r Henk Roelofs Low Low ----- - - --11 IP Director Steven Mccann Low 
12 IP Counsel / IP Attorney Erik Dal Low 

Maarten Nollen --VP Strateg~ & Technology (MMS) 13 Lambert van den Hoven Low -14 l&T Manager Marcel Annegarn Low Low Low 
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Appendix 15: RASC/ diagram 
Product U ne Lighting 
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R=respon sible -> This role conducts the actual work/owns the problem. There should be only one R. 
Azaccountab le -> This role approves the completed work and is held fully accountable for 1l Th8fe Should be only one A. 
S=supportive ->This role provides additional resources lo COflduct the work Of plays a supportive rOle in implementation. 
C:consulted - > This role has the information and/or capab~ity to complete the work. Two-way communicabon (typically between R and C). 
I• infonned -> This role 1s to be informed of progress and results. One-way communication (typically from R lo A). 
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Project Concept Approval 
Project viable: "stand-alone• 

Project Start 
Request to look at concept 

Legend : 

0 
0 
Q 
D 

Assess business & high-level plan ; 
analyze architecture options 

Prioritize this against all others in 
the portfolio. Approve for 

resourcing those that are ·above
the-line" 

Gate 

Milestone 

Phases 

Process 
Steps 

Project Execution Start 
Project resources in place 

Project Execution Approval 
Project prioritized "above-the-line" 

Des ign for Specification 
Enforcing all DfX requirements to 

enable quick introduction & 
smooth supply and production 

Specified 
'II/hat to do & how it will be done 

Allocate resources to projects 
"above-the-line" 

Agree scope & specifications , 
develop project plan and mitigate 

project risks to an acceptable level 

Available 
Components ready for 

integration 

Mask Release Approval 
This Is the point of the 

decision making to invest in 
sample making 

Design, implement and verify the 
component parts and agree 
customer acceptance plan 

Integrate and verify product and 
validate against requirements 

Released 
Transferred to support -

freely available to 
customer 

Validated 
Matches specifications & 

meets requirements 

i 

Project Close 
Archived & Debriefed 

Commence restricted customer 
deliveries, obtain external 

approvals and prepare for release 
and transfer of responsibility 

Capture project & process best 
practices and improvements, 
archive project and disband 

project team 

Supply Release Approval 
Start of supply! sales 

Volume Ramp Up 


