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Abstract

By building a “virtual enterprise” to increase their project capacity and achieve their project goals, high-technology companies can supposedly stay both financially and technologically competitive in today’s markets.  The company concentrates “in-house” on core competencies, keeps its permanent staffing at an optimum level, and turns to the outside expertise and resources of organizations and individuals on an as-needed basis. The resulting virtual project teams  often include individuals or sub-groups such as independent consultants, contractors, and third-party development organizations. 

Don’t overlook the difficulties of actually achieving truly synergistic partnerships—and ultimately successful projects—using these team members outside the corporation. If not created and managed properly, these teams actually can seriously threaten a firm’s critical time-to-market goals.  The project leader must understand how to assess and select team members, plan a project in detail considering the specific ramifications of remote members, and manage the project to its successful completion.

QRPD, a methodology and toolkit for rapid product development and high-impact practical project management, provides critical guidelines for selecting and managing any project team. A QRPD project team is a cross-functional group of people working together to develop a product and introduce it to the market.  This paper explains several “alignment factors,” based on QRPD principles, which are especially crucial for virtual teams.  The lack of these factors is then illustrated  by examples from  two actual projects.  The paper finally explains the actions a project leader must take to properly plan and manage such projects using QRPD techniques, including questions for assessing and selecting virtual project team members.

Critical Alignment Factors

QRPD includes 10 “commandments” which outline critical principles for achieving rapid product development.  

QRPD 10 Commandments

1. Focus on a clear, on-target, and limited Vision.
2. Assemble the right team and leader(s).

3. Initiate early cross-functional co-operation.
4. Create a synergistic, mission-oriented, productive environment.
5. Reward all participants commensurably.
6. Use innovative, parallel, iterative design strategies.
7. Invest money to buy time and tools and to minimize risk.
8. Prototype, and test key design concepts early.
9. Follow a Flow process to meet milestones, manage risk, and ensure quality.
10. Get early customer feedback and nail defects quickly.
All 10 commandments apply to any product development effort, but three in particular warrant special attention here: commandments 1, 2, and 9.  In our experience, the success of these teams depends upon the degree to which these various members are aligned in the following areas:  

· The goals of the project:  Commandment #1, Focus on a clear, limited, and on-target Vision.

· Team members’ skills, experience, and capabilities:  Commandment #2, Select the right team and leader.

· Team members’ time priorities:   Commandment #2, Select the right team and leader: full-time members and prioritized projects. 

· The product development process to be used: Commandment #9, Follow a flow process to meet milestones, manage risk and ensure quality.

The following sections explain these  factors. 

The Goals of the Project.

QRPD commandment #1 says to “Focus on a clear, limited, and on-target vision.” Are all your team members committed to the same goals for the project, both to its outcome and to the means of getting successfully to that end?  

The answer might surprise you. Virtual team members tend to operate more autonomously, and have their own particular personal goals, driven by the values and needs of their organization.  The result? An increased risk of differing perspectives and misunderstandings which can seriously undermine your project. 

It is important to remember that the overall goal of developing products is return on investment to the company.  Achieving maximum return on investment depends upon a company’s ability to correctly balance among four factors when defining a product and planning a project1,2: 

· Product performance (P):  including features and functionality of the product and its quality.

· Time-to-market (T):  the amount of time the project can take to get the product out the door, to deliver the value to the customer as quickly as possible and begin the economic benefits to the company.

· Product and Project costs (C):  the unit cost of the product, as well as implications for life-cycle costs related to manufacture, installation, and maintenance; and the amount of money the company will spend to bring the product to market, in salaries, equipment, and other non-recurring investments.

· Risk (R):   The amount of risk the company is willing to take on and manage.

Together these factors are referred to in QRPD as the “PTCR” balance. All members of a team, including those outside your company, must understand how the factors contribute to the return goal, and must commit to making decisions about the product and project that support that goal. 

Team members’ values, the relative worth or importance they attach to different elements of product development, influence how they make PTCR tradeoffs to accomplish the project goal.   Incompatible values can sabotage the return on investment of a project.    For instance, a developer may be faced with “make vs. buy” decisions for the product element they are creating.   The “not invented here” syndrome is very common among high-technology firms:  they value their ability to create a product from scratch, without regard to the time and money consequences.    Other organizations exalt the ability to create complex, full-featured, technologically sophisticated products over the expediency of getting to market with a simpler product that would adequately satisfy customers.   QRPD says to find an adequate solution that provides the optimal balance of PTCR. 

Skills, experience, and capabilities: 

“The ability to use one’s knowledge effectively and readily in execution or performance;  a learned power of doing something competently.” 3 

Commandment #2 says to “Select the right team and leader.”   The ability of the virtual team member to do the job in the required timeframe, with the required quality, is critical.   But we don’t always act as if this is true when selecting development partners.  For instance, do you perform as much due diligence when hiring consultants and development organizations as when hiring permanent employees?  Be sure to assess potential team members for skill level, experience, and track record in these areas: 

· technological or other functional expertise;

· estimating, risk management, and other project management skills; 

· verbal and written communication.   

Research into risks in software development projects using outside contractors found that among the most prevalent sources of friction between team members were bidding on projects where the contractor has no skills or capabilities, promising delivery dates that are impossible, and inaccurate and inadequate status reports4.   

Priority: 

Priority is “A preferential rating, especially one that allocates rights to goods and services usually in short supply.” 3  In QRPD commandment #2, part of having the right team is ensuring that team members’ are full time as much as possible; that part-time responsibilities are clearly delineated and committed to; and that the priority of the various development projects in an organization are clearly ranked and resources assigned accordingly. 

The same factors apply with outside team members. The priority of your project with the outside team member is critical.   Consultants and third-party organizations often take on multiple simultaneous projects with different clients.  Resources can be pulled from your project, or your project unexpectedly left with less-capable engineers, if another endeavor has nearer-term deadlines or is of higher priority to the development organization’s or consultant’s financial success.

Product Development Processes:  

A process is “the series of actions or operations conducing to an end.”3  By defining the steps to develop a product, a process helps teams accomplish “known” project activities more predictably (without unnecessary mistakes), and helps them identify and manage the unknown, risky areas.  Consultants and small development firms may prefer an ad-hoc style to more orderly, process-oriented development, which can increase your risk of technical problems and missed schedules. 

QRPD commandment #9 says “Follow a Flow process to meet milestones, manage risk, and ensure quality.”  The QRPD 13 steps of Flow, along with the 10 commandments, frame interactions between disparate groups, pace their work throughout the project, and help build common project language and values.  Numerous detailed techniques for commandment #9 include defining deliverables in detail, setting frequent milestones to track progress, using defect metrics to judge completeness, and performing design reviews and testing throughout the project to ensure quality.

Steps of QRPD Flow

1. New Product Proposal

2. New Product Evaluation Request

3. Select project leader and core team

4. Product Vision, See-Saw specifications and schedules  

5. New Project Kick-off Announcement

6. Critical Design Review

7. Final Design Review

8. Development Pre-releases

9. Internal verification (alpha testing)

10. External verification (beta, regulatory testing)

11. Release for pilot

12. Pre-production/delivery

13. Full production/delivery

The QRPD process provides enough structure and “checklists” to enable more predictable, focused product development, while still allowing teams to work in an innovative, flexible manner. The hiring company can use the QRPD framework very effectively to show the virtual team member the advantages of a good process help them adopt any missing elements, and then follow through during the project.  

Example Projects

In our experience, lack of alignment in the above areas often leads to significant project delays and serious product design problems.   The following  vignettes from projects illustrate typical impacts.
Example 1  Multimedia product development.

A publisher of CD-ROM based multimedia education and entertainment titles contracted with a small development firm to develop a new entertainment title.   The publisher was new at using outside developers.   The development firm was contracted to produce a game based upon a prototype that met the publisher’s vision of what their next title should be:  a fun flight-simulator for kids, with funny scripts for adults.  Payments were to be based on the publisher’s receipt of  specific deliverables such as documents and prototypes at monthly milestone intervals.

After 4 months the development house communicated that they were approaching a schedule problem.  The publisher ultimately realized that, although the previous contract milestones had apparently been satisfied, the developers were now late.  They had spent most of their time so far defining and creating the movies that would be played at different points in the game.  The game was becoming a story, not a flight-simulator.   

The movies were not of high importance to the publisher; the game-play of the product was, and the publisher realized that the game definitions were almost non-existent.   The publisher had an in-house development process that emphasized early definition of game vision and design, but assumed developers would be self-policing in this area, so the early project milestones had not stipulated review of game design documents.  The developer viewed the game design as something that would creatively evolve over time and did not have a development process that emphasized early game definition.

This mismatch in project goals and product development processes resulted in a massive contract re-negotiation when it became apparent that the developers had gotten off-track.  Schedule time was lost putting effort into the game designs mid-stream and overhauling the scripts to make the product match the publisher’s vision.    In addition, it became clear that current staffing was not sufficient to make the original schedule, and possibly not even the drop- dead date for delivery in time for the next Christmas season.  The young development organization simply had very little project management and risk management skill and experience.   

Ultimately project management consultants were brought in to help replan the rest of the project and provide the publisher with weekly visibility into progress. The milestones were redefined, much more specifically, to ensure that monthly progress shown was not “artificial”.  Consultants were brought in to assist with proper detailed game design. The publisher imposed a definition for format and content of a complete game design document. After the final re-planning the project was projected to be 5 months late but was expected to finish in time for the Christmas season.  The total project cost increased by 50%.

Example 2  Outsourced Hardware Design

An outside development organization was contracted to create a hardware module for a wireless communications company.  The developers’ expertise was digital signal processing for radio-frequency applications.  The contract was basically handed over to the outside house with little technical oversight.  The developer delivered a “complete” design, along with test data, to the company.  However, the design proved to not be manufacturable in quantity.  

It turned out the development organization had little experience with developing hardware for mass production; they were oriented to research and development and in the past had always let someone else improve their designs for volume manufacture.  The design verification tests had not been complete because they had not considered “corners” testing for environmental factors or testing of an adequate number of modules.  This R&D orientation also led to a design that Underwriter’s Laboratory (UL) would not approve, leading to scrapping of several hundred modules, a re-design of part of the board, and a very late beginning of beta testing. Completion of the project required the company to invest in-house engineering resources to modify the design and shepherd the board through production ramp-up, and in the end this product was a year late coming to market.

Project Leader Actions

To avoid scenarios like those above, project leaders must take the following actions to plan and manage consultants and third-party development organizations as virtual team members.

1.  Assessing virtual team members.  

The virtual team members must be fully assessed against the alignment factors for their suitability for this job.   For each factor the project leader must identify possible issues, discuss them with the potential team member, and make a conscious decision at to whether to go forward with the relationship.   Note that product development using virtual teams requires an experienced project leader who is willing and able to deal with the complexity and uncertainty of these situations.  The following questions can aid the project leader in his assessment:

Project Goals:
· Do the outside developers understand the “return on investment” goals of this project and the feature, technical and cost tradeoffs that are acceptable? 

· Will they commit to your project schedule and deliver? 

· Are they interested in a long-term relationship with you?  Are they interested in participating in your industry in the long term? 

· Are they truly interested in the type of technical work required by this project, or are they taking this project as a stop-gap until they find the work they actually want to do?   

Skills, experience, capabilities:  

· Have they done this kind of work before? Do they have the appropriate technical skills?  Do they have extensive experience using these technical skills, and a track record of related on-time projects and high-quality products?  Do they have experience putting these skills to use in your industry?  

· Do you have a say in what level person works on your project, e.g. junior engineer vs. senior engineer? For third-party development organizations, the skill level and experience required by the individuals should be defined in the contract.  

· What are the communication skills of the individuals, both verbal and written? Will they be able to communicate both technical and management information?  

· Do they have experience with the development and testing tools you want used on this project?

· Do they produce usable, complete technical documentation? 

· What are the technical and project management skills of the managers in the outside organization and can they be counted on to manage their aspects of the project?  Do they know how to estimate project work and can you count on the accuracy of their bid for the project?


Priorities: 

· Is the group or individual dedicated to your project or spread among projects?  What is the company’s workload?  

· Will the team members be available in the right timeframe? Will they be able to work on early planning and design or will they “come in at the last minute”?

· Are other projects they’re working on higher priority than yours?







Product Development Processes:  
· Do they understand the concept of using a product development life-cycle for risk management and predictability? 

· Do they know how to define product requirements?  

· Do they routinely perform design reviews? Do they understand design for manufacturability, serviceability, etc. and take a cross-functional, concurrent engineering approach to product development?  

· Do they have established configuration management processes and systems? 

· Do they understand and perform all levels of testing, such as unit testing, integration, system testing, usability testing? 

· Do they have defect tracking systems and do they use them during product development?  

· Do they have significant experience using a development process on different types of projects, especially ones like yours?






2.  Plan the project in detail

After deciding to include a consultant or third-party development organization on the project team, the project leader must plan the project in detail, with special attention to minimizing the risks inherent in dealing with these virtual team members.
a.  Agree on the product vision.  

Both parties must participate in a definition of the vision of the product.  1
1. Who is the customer?  What benefits are being provided?  

2. What factors will the customer use to judge the quality of the product (what most dictates the products value to the customer?)  

3. What key technologies and features are to be included?  

4. What crucial product factors must be considered, such as usability, regulatory certifications, environmental constraints, and user documentation?  

5. What are the agreed-upon financials:  cost and price targets, perceived market window, allowable development cost, etc.?

b.  Negotiate and define the elements of  the QRPD process you’ll both use, and define the specific deliverables.   

A project is a continual exchange of information. The team must analyze and plan their interactions to avoid misunderstandings and unnecessary delays. Specifically define the manner in which the steps of QRPD Flow will be used, including major design reviews and overall status checkpoints during the project, and identify the deliverables or documents which you’ll exchange.  The project leader may have to apply considerable effort and salesmanship to obtain cooperation if the outside organization is averse to “process”.  

On the technical side, pay special attention to defining the content for requirements specifications, design specifications, test plans, and final design documentation.  On the management side, the in-house project leader must identify the responsible manager within the outside organization and reach agreement upon the project plan elements, including the level of detail for estimating and planning and the methods for tracking and communicating status.

· Will they work with you to define all deliverables in detail, to ensure that the information is on target and provides value, and to make sure that team members have clear concrete goals for small incremental project progress?   What is the purpose of each deliverable?  What content must it have to be considered complete, and when in the project should it be complete to minimize risk?    

· Will they participate in concrete detailed planning, produce status reports as necessary,  attend team meetings if required, and work hours that allow you to reach them quickly and predictably?

c.  Plan the work and communication.  

All members of the team must make accurate estimates of project work, especially considering the possible inefficiencies inherent in working with a “remote” outside consultant or organization.  The project leader should analyze communication risks as well as technical risks, looking for areas where the physical exchange of information could break down or be delayed due to tool incompatibilities or distance. The project leader must pay special attention to technical and communication risks and form detailed contingency plans.  These plans must address any weaknesses identified in the assessment of the team members against the alignment factors.  QRPD includes a deliverable called a “Critical Issues List” where these items can be recorded and monitored.  

Team member responsibilities should be explicitly defined and made visible using QRPD deliverables such as a team roles list and a responsibility matrix.  In addition, everyone on the team must be given the big picture, so that they know how their individual work fits within the entire plan.  The complete project schedule should be built to provide this task and resource information, and to make clear the dependencies between groups.
d.  Manage to Conclusion

During the project the leader must continue to treat the outside organization as part of the team, keeping them informed and closely coupled with the in-house team members. He must continue to highlight to the team upcoming  dependencies between groups.

The project leader must promote frequent exchanges of information that will show what progress is being made and highlight immediately any misunderstandings regarding project or product goals.  Outside organizations or individuals should be included in normal team status meetings.  Frequent interim informal reviews should be held on works in progress such as requirements specifications and designs, to uncover misunderstandings as early as possible.  Even if an organization is providing a “turn-key” solution, where the company is delivered a final product, the contract should include the right to review engineering specifications.  The project leader  should also determine whether pre-releases of prototypes from the outside developer would be beneficial for spot checking quality and completeness.  In short, the project leader must be especially proactive in promoting communication and identifying and managing risky areas.

Conclusion

The use of outside consultants and development organizations can provide companies with effective  avenues for competitive product development.    However, any endeavor making use of virtual project teams must be managed appropriately to ensure that the desired return on investment is actually achieved.  Applying the principles of QRPD, attention must be paid to the alignment of the team members’ project goals; their skills, experience, and capabilities; their time priorities; and their product development processes.  Assessment of these factors will provide the project leader with criteria for selecting outside development organizations,  insight into potential problem areas, and an understanding of the special planning and management necessary to make his virtual project team a success.  
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