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Introduction 

The company we have chosen for this effort is Qwest. 

Qwest's published vision is "to build shareholder value by becoming the market leader for worldwide broadband Internet communications and applications services". Qwest further states "our mission is to revolutionize the way the world communicates by enabling the seamless exchange of multimedia communications, on the most dominant Internet network platform in the world for customers everywhere". Qwest sees their competitive advantage as the ability to offer a variety to its customers, including cutting-edge technology, abundant broadband capacity, visionary leadership, key strategic alliances, solid financial position, and a strong bandwidth-enabled business solutions skill set. 

Qwest has an 18,800-mile fiber-optic network connecting 150 cities in the U.S. Basically, Qwest offers local and long-distance telephone, Internet, and multimedia services to businesses and consumers over its Internet protocol (IP) based network. They are the fourth largest long distance provider in the U.S. Qwest is also building networks in Mexico and Europe. Some of the major competitors to Qwest include AT&T, Sprint, and MCI WorldCom. One major current situation with Qwest is a pending merger with US West.

Market Opportunities
Some of the Qwest market opportunities exist in the areas of: 

· IP/Internet. Qwest has strong Internet product offerings. One example of this area is dedicated Web Hosting. The market opportunity to be able to provide both network solutions and web solutions are a way to integrate all services. QWEST has the ability to provide dedicated services at a lower cost to the community with integrating the Web Hosting services with the network integration. 

· Data. Qwest offers leased lines as well as many other wide area network technology capabilities. The range of products is broad, from DS levels to OC levels. Qwest also has a frame relay network product. ATM and DSL services are offered to business customers. 

· Voice. Basic business voice services are offered as well as higher-end switching. This includes high technology products such as delivery of voice over IP (VOIP). Technology is also involved here in the network infrastructure switching architecture with a move towards IP based systems. 

· Consulting. Qwest provides consulting services to those customers that need their integration or implementation expertise. As an example, Qwest can help customers with their e-commerce needs. 

· Business Solutions. Qwest can bundle their services to meet the needs of most customers. 
· Wholesale. Products are resold to other carriers who then resell them to end-users and businesses. 

· Residential. Products are offered to the end-customers in some areas to include long distance, calling cards, paging, and Internet access. 

· International. Qwest has several ventures in other countries.
New Technologies
Some of the new technologies being provided by Qwest include: 

· IP Based Solutions. The move to IP based telephone switch infrastructure is something very new in the telecommunications industry. Carriers that use such technology are perceived as competitive and forward looking. Many companies are converting their existing architecture over to IP based systems. 

· DSL Products. This includes solutions that provide both high-speed business and residential lines to the public. Digital Subscriber Line (DSL) is a low cost solution that provides dedicated access to the Internet for companies, users and small businesses. The use of both DSL and ADSL has increased 10 fold over the last year and directly competes with the ISDN and Cable Modem markets.
Technology Transfer

There is some technology transfer capability among the various Qwest markets and technologies. For instance, DSL services for residential customers are not much different than for business customers. The knowledge gained in the IP based solution area benefits the infrastructure layout for DSL services. The planning and operations of the wireless services is a network function similar to the IP based solutions. Network technologies are used in the implementation of voice over IP (VOIP) service.

Trade-off Analysis

Qwest’s R&D portfolio is shown below. Qwest’s core competencies are centered on the construction of high-speed networks that act as the backbone for the Internet and many online services worldwide. With the growing of e-commerce and Internet related technologies, they have begun acquisitions in the long distance arena of the telecommunications industry. Qwest is positioning them to be at the cutting edge of technology development as the Internet and telecommunications combine into the same industry. In the charts below the table, project numbers are used to plot characteristics of Qwest’s R&D projects to visually compare their relative values. Exact values in the table are rough and are still being evaluated. Recommended changes in Qwest’s R&D portfolio based on current information are shown below the charts. 

The first chart plots each project’s Technological Competitive Position against the technology’s maturity. Qwest’s core technology (Project 7) is still in the growth stage. Recent announcements of 10 Gb/s networks show this technology has not even neared maturity. The areas of ATM support and construction have hit maturity and future advances will be incremental at best. The telecommunications technologies are now getting pushed back from maturity to embryonic and growth as wireless and long distance technologies merge in high-speed network advances.

The second chart plots each project’s potential reward against its overall probability of success. The overall probability of success is the product of its probability of technological success and its probability of commercial success. The backbone of Qwest’s success is their high bandwidth network products. As the technologies currently in the embryonic stage are able to move into the growth stage, their probability of success with also increase, The older technologies will only be able to give incremental advances and will not necessarily become successful if companies are not willing to invest in small advances.
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	Total R&D Budget:
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	Name
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	Percent
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	Percent
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	Stage
	Position
	Reward
	Success
	Success
	Success
	Market
	Tech.
	Completion

	Data
	Web Hosting
	1
	10%
	76,000,000
	15%
	114,000,000
	2
	2
	3
	50%
	50%
	25%
	2
	1
	2

	Data
	ATM
	2
	5%
	38,000,000
	0%
	0
	3
	4
	3
	75%
	50%
	38%
	3
	1
	1

	Data
	Frame Relay
	3
	5%
	38,000,000
	5%
	38,000,000
	1
	2
	2
	50%
	50%
	25%
	2
	1
	2

	Data
	Private Lines
	4
	5%
	38,000,000
	0%
	0
	1
	2
	2
	50%
	50%
	25%
	1
	1
	2

	Data
	DSL
	5
	5%
	38,000,000
	10%
	76,000,000
	1
	3
	4
	50%
	50%
	25%
	2
	1
	1

	Data
	Equipment Services
	6
	5%
	38,000,000
	5%
	38,000,000
	1
	3
	3
	50%
	50%
	25%
	3
	1
	1

	Data
	High Bandwidth Networks

(Abilene)
	7
	35%
	266,000,000
	35%
	266,000,000
	2
	5
	5
	90%
	80%
	72%
	3
	1
	2

	Voice
	Long Distance
	8
	5%
	38,000,000
	5%
	38,000,000
	1
	3
	2
	50%
	50%
	25%
	1
	3
	1

	Voice
	Long Distance (Switched)
	9
	5%
	38,000,000
	5%
	38,000,000
	1
	3
	3
	50%
	50%
	25%
	2
	1
	1

	Voice
	Calling Card
	10
	5%
	38,000,000
	5%
	38,000,000
	1
	2
	2
	50%
	50%
	25%
	1
	3
	1

	Voice
	Audio Conferencing
	11
	5%
	38,000,000
	5%
	38,000,000
	1
	3
	2
	50%
	50%
	25%
	2
	2
	2

	Voice
	Broadcast Fax
	12
	5%
	38,000,000
	5%
	38,000,000
	1
	3
	3
	50%
	50%
	25%
	2
	2
	2

	Construction
	Construction
	13
	5%
	38,000,000
	5%
	38,000,000
	3
	4
	3
	80%
	50%
	40%
	3
	1
	2

	
	
	
	100%
	$760,000,000
	100%
	$760,000,000
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Notes:

- TCP amounts are (1) Weak, (2) Tenable, (3) Favorable, (4) Strong, (5) Dominant
- Lifecycle stages are (1) Embryonic, (2) Growth, (3) Mature, (4) Aging

- Probability of Overall Success is probability of technical success x probability of commercial success
- Knowledge of Markets are (1) New to the World, (2) New to Qwest, (3) Known to Qwest

- Knowledge of Technology are (1) Known to Qwest, (2) New to Qwest, (3) Known to World
- Potential Reward (5) Outstanding - (1) Modest
- Time to completion in Years
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Trade-off Recommendations

· Eliminate funding for ATM (2). This is a mature technology with low risk, but with modest potential for reward. The technology is costly to maintain and install. 

· Eliminate funding for Private Lines (4). The technology and market have been around for a while and is aging. The probability of success is about 20%; yet, the potential rewards are modest. 

With the money saved:

· Increase funding for Bandwidth Technology (7) by using the money saved above. Given that this is a technology that will drive the growth of markets, companies and the Internet, more money should be spent on this area. The development of faster bandwidth is radical research, the 72% chance of success is excellent and the potential reward is favorable. Qwest has built a company on WAN services and should continue the development in this area. 

· Increase funding for Web Hosting technologies (1) by using the money saved above. The growth of the web and web hosting companies is taking off. Qwest should invest time and money into developing faster and better hosting services and solutions for the market. The development of better web hosting has a better than 80% chance to succeed.

· Increase funding for DSL (5) which getting a big push by competitors.  People are looking for alternatives to taking up a full phone line. The cable modem market is being driven
Product Development Cycle

To develop the R&D products, a process needs to be in place to make sure that the different stages of the development cycle are addressed and in check with the overall goal.  For each technology identified within Qwest, a product development plan is developed and applied to the technology.  To meet the needs of today’s market, Qwest has a set of tools and services that it utilizes that include –

· Strategic Internet consulting —– provides business strategies for the Internet. 

· Online branding —– creates online brand recognition. 

· Relationship support management —– analyzes the impact of the Internet on your business and incorporates effective data gathering to measure strategy results. 

· Interactive design and site architecture —– builds custom, interactive Web sites. 

· Custom application development —– provides functional Web applications that can be delivered on time and within budget. 

· Qwest Online CommerceSM —– enables quick entry into eBusiness. 

· Systems integration —– provides installation, configuration, and maintenance of hardware and software. 

· Site stress testing —– provides a comprehensive set of Web site stress tests to manage demand and keep your site operating. 

· Quality assurance / functional testing —– provides independent application testing to ensure that end results conform to system specifications. 

· Site quality reviews —– assures site quality and correct content. 

· On-site infrastructure support —– supplies on-site personnel to support infrastructure. 

· Complex application support —– offers around-the-clock support for hosted applications. 

· Residency consulting —– provides supplemental staffing from Qwest for Web-related needs.

The tools and goals of Qwest are to provide the best solutions possible.  As with any company, the development of a project plan, resource chart and milestones assists with the development of products and solutions.  Qwest needs to insure that the products and processes they use with the customers is the same for internal strategies and goals.  The technical approach of any development cycle will include the conception phase (design / vision), the proof of concept phase (Policies, Architecture), the testing phase (Beta, Pilots and fixes) and the Deployment Stage (Production, release to public, etc.).  

Cost and Schedule

As with any R&D organization, the costs for the project are important.  The capital expenditure required is a component that impacts the project’s return on investment.  The amount of time to complete a project can also greatly influence the decision making process for approval or cancellation of a particular R&D effort.  This chart below depicts the costs of the projects in the current Qwest R&D portfolio along with the associated time to completion.  The time to completion is in years, with one year for the first group of projects and two years for the second group of projects.  With such short timelines associated with the projects they would appear attractive to decision-making authorities.
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Feasibility Analysis

In R&D benefits/cost/risk analysis models are applied to the projects to determine the feasibility.  Primarily evaluating the return on investment completes this.  The feasibility of a project must be established to justify the project or related expenditures to an internal organization or external group.  An internal organization includes groups like board of directors or individuals like the CEO.  An external group could include shareholders or investors.

Risk is one of the largest factors of consideration in any project, R&D or otherwise.  Steps can be taken to mitigate risk.  

The chart below shows the uncertainty.  
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Summary

It can be seen that Qwest has a strong R&D approach and resulting portfolio.  The research completed has depicted a third generation firm in terms of R&D efforts.  Qwest has a strong business approach with products and services to meet the needs of consumers.  Using the trade-off analysis tool, it can be determined which technologies and services Qwest should invest in further while reducing spending on other areas.  For example, it was noted that the investment in bandwidth technology is the most aggressive area that Qwest should pursue while reducing the amount of money and resources in the ATM market.  Being in the telecommunications industry, Qwest needs to work on strategic roadmaps and technologies that will continue to carry the company for the next 10 years.  Qwest has a large investment in technologies that are known to either both Qwest and/or the market. In order for the company to continue with the third generation management style, a strong investment in new R&D is needed to make sure new technologies for the market are investigated.  One of the largest technologies out today, includes the Internet-2 Consortium that is working on the next generation Internet.  Qwest, being a telecommunication company, would be at an advantage to invest time and money on this technology to up its market position in the Internet Services area.  
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Data Sheet

		

				Qwest R&D Portfolio Analysis

				Total R&D Budget:				$760,000,000

																		Technological				Prob. Of		Prob. Of

				Project		Project		Budget		Project		Proposed		Proposed		Lifecycle		Competitive		Potential		Tech		Comm.		Probability of		Knowledge of		Knowledge of		Time to

		Group		Name		Number		Percent		Budget		Percent		Budget		Stage		Position		Reward		Success		Success		Success		Market		Technology		Completion

		Data		Web Hosting		1		10%		76,000,000		15%		114,000,000		2		2		3		50%		50%		25%		2		1		2

		Data		ATM		2		5%		38,000,000		0%		0		3		4		3		75%		50%		38%		3		1		1

		Data		Frame Relay		3		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		2		1		2

		Data		Private Lines		4		5%		38,000,000		0%		0		1		2		2		50%		50%		25%		1		1		2

		Data		DSL		5		5%		38,000,000		5%		38,000,000		1		3		4		50%		50%		25%		2		1		1

		Data		Equipment Services		6		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		3		1		1

		Data		Bandwidth		7		35%		266,000,000		40%		304,000,000		2		5		5		90%		80%		72%		3		1		2

		Voice		Long Distance		8		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		1		3		1

		Voice		Long Distance (Switched)		9		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		1		1

		Voice		Calling Card		10		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		1		3		1

		Voice		Audio Conferencing		11		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		2		2		2

		Voice		Broadcast Fax		12		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		2		2

		Construction		Construction		13		5%		38,000,000		5%		38,000,000		3		4		3		80%		50%		40%		3		1		2

								100%		$760,000,000		100%		$760,000,000

		Notes:

		- TCP amounts are (1) Weak, (2) Tenable, (3) Favorable, (4) Strong, (5) Dominant

		- Lifecycle stages are (1) Embryonic, (2) Growth, (3) Mature, (4) Aging

		- Probability of Overall Success is probability of technical success x probability of commerical success

		- Knowledge of Markets are (1) New to the World, (2) New to Qwest, (3) Known to Qwest

		- Knowledge of Technology are (1) Known to Qwest, (2) New to Qwest, (3) Known to World

		- Potential Reward (5) Outstanding - (1) Modest

		- Time to completion in Years
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Pot. Reward & Prob.

		Web Hosting
Data		Web Hosting
Data		0.25

		ATM
Data		ATM
Data		0.375

		Frame Relay
Data		Frame Relay
Data		0.25

		Private Lines
Data		Private Lines
Data		0.25

		DSL
Data		DSL
Data		0.25
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Tech. Maturity by TCP
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Data Sheet

		

				Qwest R&D Portfolio Analysis

				Total R&D Budget:				$760,000,000

																		Technological				Prob. Of		Prob. Of

				Project		Project		Budget		Project		Proposed		Proposed		Lifecycle		Competitive		Potential		Tech		Comm.		Probability of		Knowledge of		Knowledge of		Time to

		Group		Name		Number		Percent		Budget		Percent		Budget		Stage		Position		Reward		Success		Success		Success		Market		Technology		Completion

		Data		Web Hosting		1		10%		76,000,000		15%		114,000,000		2		2		3		50%		50%		25%		2		1		2

		Data		ATM		2		5%		38,000,000		0%		0		3		4		3		75%		50%		38%		3		1		1

		Data		Frame Relay		3		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		2		1		2

		Data		Private Lines		4		5%		38,000,000		0%		0		1		2		2		50%		50%		25%		1		1		2

		Data		DSL		5		5%		38,000,000		5%		38,000,000		1		3		4		50%		50%		25%		2		1		1

		Data		Equipment Services		6		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		3		1		1

		Data		Bandwidth		7		35%		266,000,000		40%		304,000,000		2		5		5		90%		80%		72%		3		1		2

		Voice		Long Distance		8		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		1		3		1

		Voice		Long Distance (Switched)		9		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		1		1

		Voice		Calling Card		10		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		1		3		1

		Voice		Audio Conferencing		11		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		2		2		2

		Voice		Broadcast Fax		12		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		2		2

		Construction		Construction		13		5%		38,000,000		5%		38,000,000		3		4		3		80%		50%		40%		3		1		2

								100%		$760,000,000		100%		$760,000,000

		Notes:

		- TCP amounts are (1) Weak, (2) Tenable, (3) Favorable, (4) Strong, (5) Dominant

		- Lifecycle stages are (1) Embryonic, (2) Growth, (3) Mature, (4) Aging

		- Probability of Overall Success is probability of technical success x probability of commerical success

		- Knowledge of Markets are (1) New to the World, (2) New to Qwest, (3) Known to Qwest

		- Knowledge of Technology are (1) Known to Qwest, (2) New to Qwest, (3) Known to World

		- Potential Reward (5) Outstanding - (1) Modest

		- Time to completion in Years
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Pot. Reward & Prob.
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Tech. Maturity by TCP
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Time to Completion
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Data Sheet

		

				Qwest R&D Portfolio Analysis

				Total R&D Budget:				$760,000,000

																		Technological				Prob. Of		Prob. Of

				Project		Project		Budget		Project		Proposed		Proposed		Lifecycle		Competitive		Potential		Tech		Comm.		Probability of		Knowledge of		Knowledge of		Time to

		Group		Name		Number		Percent		Budget		Percent		Budget		Stage		Position		Reward		Success		Success		Success		Market		Technology		Completion

		Data		Web Hosting		1		10%		76,000,000		15%		114,000,000		2		2		3		50%		50%		25%		2		1		2

		Data		ATM		2		5%		38,000,000		0%		0		3		4		3		75%		50%		38%		3		1		1

		Data		Frame Relay		3		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		2		1		2

		Data		Private Lines		4		5%		38,000,000		0%		0		1		2		2		50%		50%		25%		1		1		2

		Data		DSL		5		5%		38,000,000		5%		38,000,000		1		3		4		50%		50%		25%		2		1		1

		Data		Equipment Services		6		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		3		1		1

		Data		Bandwidth		7		35%		266,000,000		40%		304,000,000		2		5		5		90%		80%		72%		3		1		2

		Voice		Long Distance		8		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		1		3		1

		Voice		Long Distance (Switched)		9		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		1		1

		Voice		Calling Card		10		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		1		3		1

		Voice		Audio Conferencing		11		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		2		2		2

		Voice		Broadcast Fax		12		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		2		2

		Construction		Construction		13		5%		38,000,000		5%		38,000,000		3		4		3		80%		50%		40%		3		1		2

								100%		$760,000,000		100%		$760,000,000

		Notes:

		- TCP amounts are (1) Weak, (2) Tenable, (3) Favorable, (4) Strong, (5) Dominant

		- Lifecycle stages are (1) Embryonic, (2) Growth, (3) Mature, (4) Aging

		- Probability of Overall Success is probability of technical success x probability of commerical success

		- Knowledge of Markets are (1) New to the World, (2) New to Qwest, (3) Known to Qwest

		- Knowledge of Technology are (1) Known to Qwest, (2) New to Qwest, (3) Known to World

		- Potential Reward (5) Outstanding - (1) Modest

		- Time to completion in Years

										Proposed

		Year		Project						Budget				1		2

		2		1						114,000,000						114000

		1		2						0						38000

		2		3						38,000,000				38000

		2		4						0						304000

		1		5						38,000,000				38000

		1		6						38,000,000				38000

		2		7						304,000,000				38000

		1		8						38,000,000				38000

		1		9						38,000,000						38000

		1		10						38,000,000						38000

		2		11						38,000,000						38000

		2		12						38,000,000

		2		13						38,000,000
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Pot. Reward & Prob.
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Tech. Maturity by TCP
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Data Sheet

		

				Qwest R&D Portfolio Analysis

				Total R&D Budget:				$760,000,000

																		Technological				Prob. Of		Prob. Of

				Project		Project		Budget		Project		Proposed		Proposed		Lifecycle		Competitive		Potential		Tech		Comm.		Probability of		Knowledge of		Knowledge of		Time to

		Group		Name		Number		Percent		Budget		Percent		Budget		Stage		Position		Reward		Success		Success		Success		Market		Technology		Completion

		Data		Web Hosting		1		10%		76,000,000		15%		114,000,000		2		2		3		50%		50%		25%		2		1		2

		Data		ATM		2		5%		38,000,000		0%		0		3		4		3		75%		50%		38%		3		1		1

		Data		Frame Relay		3		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		2		1		2

		Data		Private Lines		4		5%		38,000,000		0%		0		1		2		2		50%		50%		25%		1		1		2

		Data		DSL		5		5%		38,000,000		5%		38,000,000		1		3		4		50%		50%		25%		2		1		1

		Data		Equipment Services		6		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		3		1		1

		Data		Bandwidth		7		35%		266,000,000		40%		304,000,000		2		5		5		90%		80%		72%		3		1		2

		Voice		Long Distance		8		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		1		3		1

		Voice		Long Distance (Switched)		9		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		1		1

		Voice		Calling Card		10		5%		38,000,000		5%		38,000,000		1		2		2		50%		50%		25%		1		3		1

		Voice		Audio Conferencing		11		5%		38,000,000		5%		38,000,000		1		3		2		50%		50%		25%		2		2		2

		Voice		Broadcast Fax		12		5%		38,000,000		5%		38,000,000		1		3		3		50%		50%		25%		2		2		2

		Construction		Construction		13		5%		38,000,000		5%		38,000,000		3		4		3		80%		50%		40%		3		1		2

								100%		$760,000,000		100%		$760,000,000

		Notes:

		- TCP amounts are (1) Weak, (2) Tenable, (3) Favorable, (4) Strong, (5) Dominant

		- Lifecycle stages are (1) Embryonic, (2) Growth, (3) Mature, (4) Aging

		- Probability of Overall Success is probability of technical success x probability of commerical success

		- Knowledge of Markets are (1) New to the World, (2) New to Qwest, (3) Known to Qwest

		- Knowledge of Technology are (1) Known to Qwest, (2) New to Qwest, (3) Known to World

		- Potential Reward (5) Outstanding - (1) Modest

		- Time to completion in Years






