1.  INTRODUCTION

The purpose of this paper is to present an approach to evaluating the research and development (R&D) of a company from the point of view of patents. When used properly, the patent portfolio approach will provide potential benefits to managers, such as understanding the current patent position of their company in the market, performing technological competitor monitoring and technological forecasting, leveraging the company’s decision-making process (where/when to invest), and creating effective defensive tactics.

The first part of the paper will provide a description of the approach to patent portfolios and a detailed explanation of the benefits of its use. The second section provides an example of how best to evaluate the benefits. 

2. THE PATENT PORTFOLIO: A STRATEGIC MANAGEMENT TOOL 
2.1. From valuation of intangible assets to development of strategic management tools 

An intangible asset is an asset that is not physical in nature
. Its value is recognized in the form of goodwill, which fluctuates day to day, measured by its potential to generate future cash flow. These intangible assets, including intellectual property, constitute a sustainable competitive advantage for corporations and therefore have to be managed carefully. 

It was common practice that intellectual property, regarded as part of corporate intangible assets, was managed only by the comptroller, whose main function was to value it. This approach made sense up until a number of years ago, when intellectual property was considered not only part of a line of the company’s balance sheet, but also an important part of corporate core strategies. 
One key element of protecting a company’s intellectual property is the use of patents. A patent gives the right to its holder (patentee) to exclude others from making, using, selling, offering to sell, or importing that which is claimed in the patent, for a fixed period of time
.

Companies with significant financial resources often pursue a strategy of procuring and maintaining a large quantity of patents. These companies often use their patent portfolios for offensive purposes, for example, to distract their competitors from their corporate goals. For example, these days it is common to read in the newspaper that companies are facing patent lawsuits, which can take a great amount of time and considerable financial resources to be settled. Another offensive tactic has been to generate large licensing revenues. For example, IBM generates one third of its annual revenues from licensing its patent portfolio.
Additionally, there has been a huge increase in patent filing during the last few years. In emerging technology markets, for example, biotech patent applications rose from 11,000 in 1989 to 29,000 in 2001. Similarly, telecom patent applications grew from 34,000 in 1991 to 92,000 in 2001
. 

In contrast to large corporations, for most start-up companies, developing and building a patent portfolio can be prohibitively expensive2. This situation is forcing smaller companies to increase their efforts in building balanced patent portfolios and use them as strategic management tools.
For new managers entering companies with a large R&D expenditure, it might represent a challenge not only to understand what is the financial return contained in this income statement entry, but also to determine how to create sustainable value (in Dollar terms) for the shareholders. This goal might not be as simple as it might seem at first look. In the pharmaceutical industry, for example, large corporations have spent more than $10 billion (USD) on R&D in a decade.
The ability of managers to disaggregate this particular income statement item will allow the manager to understand where the company has made its investments, and what the reaction of competitors has been. By having the appropriate resources, managers will be able to determine the allocation of future R&D expenditures, and even decide whether to create or acquire new technology. 

2.2. Patent Portfolio at a glance

Publicly available patent data can be analyzed in detail. As a result, it is possible to create a technology portfolio
 that will display the position of different technology fields owned by a company. As explained by Ernst
, a patent portfolio is a technology portfolio filled with patent data. It is composed of a basic two-dimensional structure:
· The x-axis shows the relative technology share: a competitive strength in a specific technological field (TF) in terms of market growth/market share.  
· The y-axis displays the relative patent growth: the attractiveness of each technological field in terms of competitive strength.  
The size of the bobbles represents the importance of each technology field within the company’s R&D portfolio. Figure 1 shows a basic example of a patent portfolio. 
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Figure 1 - A basic example of a Patent Portfolio
As will be explained in detail, the use of this chart in different ways could provide significant insights to managers. 

Patents are owned by an individual or corporation (will be referred to as “company” for simplicity) and can be related or unrelated to the other patents. The more related the patents, the stronger the patent portfolio. Some companies even create patent pools, a term in patent law in which two or more companies agree to cross-license patents relating to a particular technology
. 

Within a strategic approach, a patent portfolio could be used not only for integrating the intellectual property of a company, but also analyzing and managing within a systematic procedure the development of knowledge. However, the patent portfolio by itself will not give all the answers. It will provide objective information that will help with the decision-making process. It will also be helpful in evaluating competitors’ positions in the market
. Patent information constitutes one of the first three most important sources of information for technological competitor monitoring
. 

Patent portfolio management can be done internally or externally. Internally, many companies have delegated the coordination of this activity to the Chief Technology Officer (CTO). Externally, there are a growing number of independent consultants and boutique consulting companies offering a full range of intellectual services, including IP portfolio management, IP audit, patent valuation, and domestic and international technology transfer
. According to the company’s financial resources and corporate goals, senior management will determine who will carry this function.
2.3. Benefits of the patent Portfolio management
High-tech companies have been using well-crafted patent portfolios not only for protecting R&D efforts, but also for bolstering market position and building effective barriers to entry2. Additionally, this resource allows managers to: 

· Understand the current patent position of the company in the market

· Perform technological competitor monitoring and technological forecasting

· Leverage the company’s decision making process: where/when to invest

· Create effective defensive tactics

2.3.1. Understand the current patent position of the company in the market

A patent portfolio illustrated by a technology map can provide an accurate visualization of the R&D expenditure5. The example illustrated in Figure 1 indicates that Company A has been filling patents in four technological fields, in which Technology Field 2 (TF2) is the most important for the company.

These maps can also be helpful to understand how diversified the R&D expenditure is and the strength of the patent portfolio5. The higher relative patent growth and stronger relative technology share, the stronger the R&D5. Therefore, returning to Figure 1, TF1 has the highest technology attractiveness among all, while TF2 has the most predominant market share. Conversely, investment in TF3 and TF4 has acquired a low market penetration and attractiveness. 
2.3.2. Technological competitor monitoring and technological forecasting 
Patents represent an objective source of information. As companies fulfill more patents for strategic reasons, the information that can be gathered is now more accurate and complete. Because patents can be associated with a single company, technological monitoring can provide an early detection of changes in the market that could have implications on the company’s goals. The same approach can be used to display the patent position of multiple companies, as is exemplified by the next graph:
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Figure 2
In this case, a technology portfolio could be extremely helpful to a company in visualizing how far/close its R&D is compared to that of its competitors, and in evaluating its competitors’ reaction to their corporate strategy5. If this “photo” is taken on a regular basis, then the technology portfolio will provide insights into the reaction of competitors.

This map could also help to identify start-up companies developing technology in the same orientation that the company is targeting. This could provide two additional benefits to the company: (1) allow the company to choose not to develop the technology and (2) allow the company to evaluate potential acquisitions/joint ventures that could maximize their R&D investment. 
2.3.3. Leverage the company’s decision-making process: where/when to invest

Patent portfolio management can be used to support the effective allocation of R&D budgets. It can also help in identifying alternatives to internal R&D. As managers decide how to maximize the shareholder value, they could optimize their efforts by doing the following:

· increasing the R&D expenditure in high-growth areas

· deferring expenditure in low-growth areas, either by licensing it or suspending it temporarily 

· bringing in new projects that will put the company in a better strategic position 

By understanding the technology portfolio structure, managers are able to determine when and where to invest. By analyzing the trends that R&D in technology fields could have by adding more investment, it is possible to enhance the decision-making process of where to allocate such resources. Investment in R&D will bring more benefits to the firm when achieving a higher relative patent growth and/or a stronger relative technology share5. 

Returning to the previous example, suppose the hypothetical case that adding one million dollars to TF2 will move it slightly to a medium/high relative patent growth position (a) while the same investment in TF1 will shift it from a weak to a medium relative technology share (b). Also, the same investment amount will shift TF3 and TF4 to a slightly low/medium relative patent growth and weak/medium relative technology share position (c). 
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Figure 3
With respect to Figure 3, the best value creation for the company is the investment in TF1. In the same way, this map could be helpful to determine where to disinvest or license R&D. For example, if investing the same one million dollars in TF3 or TF4 will produce a little change in its relative patent growth and relative technology share, then Company A might decide to redirect the investment to another, more profitable, technology field, such as TF1 or TF2. 
2.3.4. Create effective, defensive tactics
Although the application of this approach may provide the aforementioned benefits, an ineffective screening of patents can be highly distracting to the company. To avoid unnecessary road blocks, companies can identify whether a specific technology has been already fulfilled by its competitor. A patent, regardless of the size or financial resources of the owner, is enough to claim its rights and sustain a lawsuit that could represent a severe obstacle to the company.
Patent portfolio management will provide companies with the ability to minimize this risk by identifying competitors fulfilling patents in the same field. Moreover, when a competitor is fulfilling its patents, the patent office will prevent the company from duplicating information. 
3. An example: Research In Motion (RIM)
This section follows Ernst’s approach
  to building a basic example of a patent portfolio according to its patent growth and patent position. This exercise intends to provide the following benefits:
1. Understanding the technological position of the company and main competitors
2. Exemplify how a company could leverage its decision-making process 
3. Show how a company could use patents as a defensive tactic

This exercise will analyze the patents that RIM was focused on in 2006 to understand its trends and implications. 

3.1.1. History 

Research In Motion Limited (RIM) is a Canadian wireless device company best known as the developer of the BlackBerry, a handheld communication device
. The BlackBerry has competition in two big areas:
· Middleware: Good Technology, Palm, Visto, Consilient, iPhone, Motorola, Nokia

· Platform/OS: Microsoft Windows Mobile, Nokia/Symbian, Mac OS X

Comparing RIM with its three most relevant competitors, RIM is notorious for its outperformed revenue growth
:
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Table 1 – Competitor Analysis
3.1.2. Understanding RIM’s technological position
As RIM is based in North America, it is more valuable to use a patent database located in the same region. In this case, the United States Patent and Trademark office (USPTO) provides an online database (http://www.uspto.gov) with an embedded search engine option
 to retrieve patents and international patent classes in different criteria.  
By accessing USPTO’s database, it can be determined which classes RIM focused its attention on in 2006 and then analyze its evolution from 2002. By gathering patents from USPTO in 2006, it is observed that RIM focused more than 60% of its R&D expenditure in five technology fields (in terms of IPC classes)

	Technology Field
	Description

	H04B
	Electric communication technique – transmission

	H04M
	Electric communication technique - telephonic communication

	G09G
	Arrangements or circuits for control of indicating devices using static means 

	G06F 
	Electric digital data processing

	H04Q
	Electric communication technique – selecting


Table 2 – Technology fields in which RIM invested more than 60% of its R&D

The patent filing information RIM’s main competitors in the same technology fields can also be determined from the same database. 
This information becomes clear when illustrated in a technology map. In 2002, the patent portfolio map looked as follows:
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Figure 4 – Technology map of RIM and competitors in 2002
Analyzing a 2002 technology map, it is possible to get the following observations:

· RIM maximized its benefits of the first mover advantage. 
· Strong patent growth of RIM was supported by the creation of disruptive technology far away from its competitors.

· Microsoft and Nokia were filling patents in a different direction than RIM. 
· Microsoft had some investment in some technology fields in which RIM was strong.
· RIM was able to allocate new technology away from Palm, who had an integrated R&D investment. 
Using the same approach, the patent portfolio by the end of 2006 looks as follows: 
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Figure 5 - Technology map of RIM and competitors in 2006
This new map provides an evolution of patent filling during the last five years and provides the following observations:
· By 2006, RIM’s competitors enhanced their presence in the wireless device industry by increasing their patent growth by around 300%.
· Palm aggressively followed RIM’s R&D strategy. 
· RIM moved its R&D expenditure to Palm’s position, as well as the other big competitors.
· Microsoft Corporation started developing technology in totally new fields with a strong relative technology share and a high relative patent growth. 
· Nokia decided to enter to Microsoft’s position. 

3.1.3. Leverage the company’s decision making process: where/when to invest

The analysis of technology maps can provide further insights to managers on where to invest. Reviewing Figure 5, RIM is having a head-to-head competition with Palm and Nokia, while Palm has entered its field. In this case RIM could decide to continue its current investment approach by excelling its R&D, or to start developing technology in new areas to create a new market place.  A different tactic could be focusing its efforts on one or two technological areas rather than having a highly-fragmented portfolio. 

RIM could also identify new competencies and determine which companies are developing such technologies. By doing so, RIM could identify a potential acquisition or create a new venture that will take it again far away from competition.
As explained before, the patent portfolio will not give the answers, but will leverage the decision making process of senior managers who, using their corporate goals, will be able to make informed decisions. 

3.1.4. Patents as a defensive tactic
“In 2001, a privately held NTP filed suit against RIM, accusing it of infringing on patents held by NTP. In 2003, a jury awarded Arlington, Va.-based NTP damages of $53.7 million US. RIM was also ordered to pay NTP an 8.55 per cent royalty and was hit with an injunction that would prevent it from selling its Blackberry devices or software in the United States. The injunction was stayed pending an appeal. In December 2004, a three-member U.S. federal appeals court firmed that the company had infringed on patents it didn't hold
.”
On March 2006, RIM paid NTP 612.5 million dollars in full in a final settlement of all claims against RIM to settle the lawsuit. RIM was also distracted from its corporate goals. Figure 6 shows a graph to exemplify this event. The lawsuit dates back to 2001 and was settled in 2005. During this period of time, RIM filled an average of 21 patents per year. However, one year after the patent lawsuit was settled, RIM increased by more than six times the patents it filled. 
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Figure 6 – Patent per year of RIM and competitors from 2002 to 2006

This makes more sense when the financial statements of the company
 are reviewed:
[image: image8.emf](in thousands) 2006 2005 2004

 Revenue   $2,065,845 $1,350,447 $594,616

 Cost of sales   925,215 635,914 323,365

 Gross margin   1,140,630 714,533 271,251

 Expenses Research and development   157,629 101,180 62,638

 Selling, marketing and administration   311,420 190,730 108,492

 Amortization   49,951 35,941 27,911

 Sub-total   519,000 327,851 199,041

 Litigation (1)   201,791 352,628 35,187


Table 3 – Selected RIM’s Income Statement data, 2006
These numbers have a more significant interpretation when analyzed as percentage of revenues:
[image: image9.emf]2006 2005 2004

 Revenue   100% 100% 100%

 Cost of sales   45% 47% 54%

 Gross margin   55% 53% 46%

 Expenses Research and development   8% 7% 11%

 Selling, marketing and administration   15% 14% 18%

 Amortization   2% 3% 5%

 Sub-total   25% 24% 33%

 Litigation (1)   10% 26% 6%


Table 4 – Selected RIM’s Income Statement data, 2006, as a percentage of sales

The two highlighted rows show how RIM focused a large amount of money to settle down the dispute rather than develop new technology, for example, 7% of R&D invested in 2005 versus 26% expended in litigation. 
Therefore, recognizing the damage that the infringement of a single patent could cause, companies are filling patents more for a defensive tactic rather than for an offensive tactic. 
4. CONCLUSION
New managers dealing with the development of new technology face the intellectual challenge of creating value for the shareholders through intelligent investment in R&D, while facing a potential risk of facing unnecessary distractions caused by patent infringement. 
The use of new approaches will provide managers with the ability to understand how the company has performed its investment in R&D, in which the direction of future investment should be allocated, and which has been the reaction of the competition. Also, it will provide the ability to generate smart decisions and create offensive tactics to generate a new stream of revenues or defensive tactics to avoid unnecessary distractions. 
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