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Virtual teams are becoming more important to organizations. It is now rare that individual companies carry out projects completely by themselves (Lipnack & Stamps, 2002).  By employing virtual teams, companies can do things that are impossible within the prevailing model of side-by-side, nine-to-five work (Lipnack & Stamps, 2002).  MIT professor Tom Allen has been researching the communication radius (Lipnack & Stamps, 2002).  He suggests that people who work more than 50 feet apart, rarely communicate with each other even if they are in the same office (Lipnack & Stamps, 2002). This suggests problems within the typical bureaucratic organization. Since virtual teams overcome this communication obstacle, they will become more important in the future as globalization of markets takes place. 

Benefits of virtual teams encompass much more than communication issues; they solve many complex managerial problems. One obvious benefit is cost savings.  Minimizing travel costs, eliminating office space, and reducing product costs are a few key ways in which an organization can reduce costs. Virtual teams also allow greater diversity within an organization. People who bring various experience, expertise, educational levels and culture can enhance a companies overall productivity. In addition, a company may improve customer service, increase access to information, foster more accurate communication and save time so they can compete on a global level.  

Lipnack and Stamps (2002) said virtual teams are considered to be humanities fourth great socioeconomic technological threshold. Teams have been in place since the nomadic era. The first information based cultures were hunters and gathers. They worked in small groups to accomplish their daily tasks in order to survive.  The second era is called the agricultural era. Family size increased as population grew larger. The third era is the industrial age. This gave birth to bureaucracy. Factories replaced farms as the economic engine. This age spawned the new digital civilization. The fourth era is the information age. The world’s economies are information based, electronically connected and globally interdependent. The information age brought us networks which are the foundation of virtual teams.
There are thousands of people works together effectively via virtual team worldwide. There are more and more users joined in virtual team. Also, new applications are widely spread every day. Behnke (2001) presented in his paper Competitive Intelligence Review that virtual teams usually achieve their multidirectional goal by using this kind of tool to execute a job successfully such as email, email newsletters, mailing lists or listservs, online conferencing and bulletin boards, chat, instant messaging, internet broadcasts, and crossover with non-internet media etc. Following section will introduce some application examples in common use present.

Cascio (2000) illustrated that virtual coworker maybe not at the same location in his article “Academy of Management Executive”. Therefore, it is very important of “preparation and rework of seminars”. To the high quality of the project, team members need to provide the efficient and adequate preparation and rework of seminars.

External service providers are helpful to successful project today. Lipnack and Stamps (1999) illustrated the “control of external service providers” in their article “Strategy & Leadership”. It mentions that the team needs more planning and controlling if there is external service providers join in.

Boudreau, Loch , Robey, and Straub (1998) studied “virtual teams” and described their organizational standpoint of virtual teams in Academy of Management Executive. An effective project management plays an important role in the virtual team. A project planning and execution can be subdivided into several parts as work packages. Team members can get the assignments and check the current status. Then update their current work progress and working hours. Also, coworkers can exchange files to help finishing project. 

Duarte (1999) illustrated the relationship between traditional work and new way of work—Virtual Team in his book Mastering virtual teams: Strategies, tools, and techniques that succeed. He mentioned that the so-called "home office", is widely used by organizations and their members. The virtual team member needs access to dates, important files and addresses if he or she is at home. For companies, which want to make this data available to coworkers working from home, Virtual team provide for members to transfer the office organization via Internet. Thus coworkers can share or work their data from anywhere in the world. 
Jarvenpaa, Knoll, and Leidner (1998) studied global virtual teams in their paper Journal of Management Information Systems. It illustrated the precise task sharing and coordination helps to make the smaller expense for individual and to finish work in the same time. Networks and virtual enterprises can help to collect information, discuss project, and exchange files.

Coutu (1998) studied “trust in virtual teams” and organization and published their results in Quality. It mentions “release management” that product manager plan and administer their renewals topic-referred in so-called releases in order to introduce the innovations at fixed dates. Virtual team supports this procedure professionally. You can carry out a complete release administration with the project management modules. Your coworkers can enter improvement suggestions at any time. All suggestions can be evaluated and prioritized. Coworkers and persons in charge can be assigned. All assigned workers update the progress of the respective work package themselves. Thus all resources can be used purposefully and with a high effectiveness.

Haywood (1998) presented some examples of application of virtual teams in his book Managing Virtual Teams: practical techniques for high-technology project managers. It mentioned the connection of customers and suppliers that virtual team provides coworkers the platform to contact or trade for the cooperation with customers and suppliers easier and more effectively.
The various types of virtual teams can be found in many corporations around the world.  Studies of virtual teams have been published in a variety of journals, and these provide insight into how corporations create their virtual teams and what purpose these teams are to serve.  The following cases illustrate the many benefits organizations received by implementing virtual teams.  

Buckenmyer, Eom, and Stough (2000) studied “virtual corporations” and teamwork and published their results in Industrial Management and Data Systems.  There are many “virtual corporations” including Nokia, Nike, Reebok, Intersolve Group, and Apple.  Sun Microsystems has implemented many successful virtual teams throughout their history.  A few of these teams included the “SunExpress' Customer Order Cycle Team,”  “SunService's Live Call Transfer Team,” “SunService's Two Day Customer Quality Index Team,” and “Reliability Management System (RMS) Team.”  When Sun was facing quality problems, they formed a virtual team composed of FedEx, Motorola, and Xerox CEOs (Lipnack & Stamps, 1999, p. 17).  Sun also formed virtual teams consisting of their own employees from around the world; each team was led by an “executive sponsor.”  The teams’ goal was to “investigate the top 32 customer dissatisfiers,” and their teamwork proved successful in doing so.

Lipnack and Stamps (1999) studied “virtual teams” and “networked organizations.” and their goal of solving organizational problems.  The results of their study were published in Strategy & Leadership.  One area of discussion focused on the Esquire, Men’s Health, and Rolling Stone, three competing magazines that never communicate with one another.  When they formed a virtual team to compete against Sports Illustrated in producing a Haggar ad, they proved to be very successful; their proposal won over Sports Illustrated’s.

Lipnack and Stamps (1999) also presented an example of virtual teams at AT&T.  When AT&T spun off NCR, virtual teams were used to achieve the desired turnaround; NCR even used a virtual team when completing its WorldMark project.  The virtual team members of NCR were connected via “the Worm Hole,” which was the technological system that allowed the team to communicate.  Between NCR locations, team members had audio, video, and data connections at their discretion.  Three screens were used at each location to respectively display the other team members, physical/paper materials, and remote computer output.  By using this technology, the team was able to develop a new NCR computer in only 11 months.  They were successful for many reasons including their mutual understanding of the goal, “common work processes,” and excellent communication among members.

Cascio (2000) illustrated that virtual workplaces are becoming more common among businesses today.  His article in the Academy of Management Executive focused on the advantages and disadvantages of virtual workplaces.  Cascio illustrated the advantages via virtual team examples from IBM, Hewlett-Packard, Andersen Consulting, John Brown Engineers & Constructors Ltd., and Georgia.  IBM can eliminate office space due since team members do not need to be located in the same building.  Interestingly, they have also been able to increase productivity by 15 to 40%.  Other advantages included Hewlett-Packard’s increased profits, Andersen Consulting’s improved customer service, John Brown Engineers and Consultants’ improved access to worldwide markets, and Georgia Power’s resource consumption due to the lesser amount of travel required for meetings.

Mironov (1996) shared his personal experiences with virtual teams in a “Letters to the Editor” section of the Harvard Business Review.  He is the director of the Internet Products Group, New Media Division of Sybase.  The company is based out of Mountain View, California and is the “sixth largest independent software vendor in the world.”  They use “extended virtual teams” with software partners for developing program trading, telecommunications billing, document flow, and inventory management.  Platform partners participate in virtual teams to help Sybase optimize their database for various operating systems.  Virtual teaming allows confidential product information between Sybase and virtual team members.  By using virtual teams, Sybase has access to extensive knowledge and experience without having them on site.

Instant messaging is a means of communicating in virtual teams.  Thompson (2004) illustrated his experiences with instant messaging at the St. Paul Companies.  Erick Thompson is an “assistant vice president, knowledge and learning technologies” and published his findings in Strategic Communication Management.  The St. Paul Companies is a “commercial property-liability insurance and asset management services provider” based out of Minnesota.  Eighteen months prior to the publishing of this article, St. Paul implemented an instant messaging system between teams at their various locations.  Their “Specialty Excess and Umbrella” business unit handles insurance for large businesses.  Over 100 underwriters in this unit are located across the country and use instant messaging to communicate questions with one another.  Instant messaging also assists in training purposes, as this is an ever-changing industry.

Gibson, Kirkman, McPherson, Rosen, and Tesluk (2002) studied virtual teams and published their results in the Academy of Management Objective.  Their article focused on the virtual teams used at Sabre, Inc.  In 1960, Sabre, Inc. began as a computer based reservation system of American Airlines.  Currently, Sabre operates the travel site Travelocity.com.  In 2002, Sabre had 65 cross-functional virtual teams in place within the U.S. and Canada.  A typical virtual team is comprised of account executives, training representatives, installation operations coordinators, account management specialists, and customer service representatives.  E-mail, telephone calls, and voice/web conferencing are used for communications between virtual teams.  Once a year, the virtual teams are able to meet in person.  

Carman, Lott, Majchrzak, and Malhotra (2003) conducted a case study on the virtual teams of Boeing-Rocketdyne and how they were used in reducing product cost.  Boeing-Rocketdyne is a U.S. producer of “liquid fueled rocket engines.”  They formed a virtual team named SLICE, Simple Low-Cost Innovative Concepts Engine.  The objective of the virtual team was to decrease the cost of rocket engines by 100 times.  The SLICE team consisted of eight members including a project team leader, concept designer, lead engineer, combustion analyst, thermal analyst, manufacturability engineer, CAD specialist, and stress analyst.  There were no team norms, and they only met in person on the last day of the project.  As a result of the virtual team, production cost was decreased from $4.5 million to $47,000.

As was discussed earlier, many companies are moving toward a virtual team oriented setting. This means that companies are becoming more receptive of allowing employees to work from home or off-site locations. However, for these actions to take place, businesses have to either upgrade equipment, or install new services to their existing network. For virtual teams to work productively there are three areas which should be considered as providing the foundation for these teams: communications, data exchange, and technology and devices.

In today's fast pased business world, communications are on-demand services. A business relies heavily on hearing from employees and customers in order to process all details of daily activity. With using virtual teams, a business has a chance of arising problems that could hinder the way these communication details are transferred between entities. One of these problems includes users who may not be able to make long distance phone calls from home because of cost. Another problem some businesses may find a problem is a lack of personality, specifically, the loss of physically meeting with the employees or customers; otherwise known as a lack of interactions.

With problems like these, why then should a company choose to allow virtual teams? According to a report by Kinetic Workplace, a company can save as much as $12,000 a year per teleworker. Also, these companies can reduce real estate needs by as much as 60 percent. Virtual teams also allow businesses to have an operations base with more variety: different ethnics, backgrounds, locations. Service wise, companies can offer extended hours and service areas to customers and partners. To employees, virtual teams allow an employee to work from home while tending to work-impeding instances (ie: sick children, bad weather, etc). So exactly how can technology be used in these virtual teams, this need to telework?

First, companies like Cisco Systems are creating appliances which allow users to communicate from virtually anywhere. Appliances like video phones allow employees to see who they are talking to, either one-on-one or in a conference call. These video-over-phone options are allowing companies to see why they are working with, even if the users are on opposite sides of the world. Cisco is also the leading company in integrating network designs with voice communications. This can really be seen in a newly established service called Voice Over IP, or VoIP for short.

VoIP is a service where a user can make a phone call over an Internet connection. Advantages to this is the great portability the user has. The basic workings of VoIP is this: a user connects an input device to their processing box (as issued by the VoIP Service Provider), then connects to an internet connection. This processing box has the users information physically stored inside the device. When the user connects the processing box to the Internet, the box sends a signal to the Service Provider which says "User Phone Number is signing in. Please give me an IP." Once the box has an IP address, the Service Provider synchronizes with local exchanges (BellSouth for example). This may seem like a lot of trouble, but from a user's view, all they must do is plug in a network connection and turn on the device.

But what does this technology offer? Some of the benefits of this service is the ability to make calls without a phone connection. Also, many VoIP Service Providers offer low, flat rates for long distance calling, while many offer free calling. For companies who have employees who do much traveling, this service can be a very cost-saving technology. The only drawback is that a broadband Internet connection is required (VoIP, www.fcc.gov/voip). However, this drawback is becoming a minor detail as more and more hotel companies begin to offer free high-speed Internet with room reservations (Expedia.com). Because of this, traveling employees now have a way to connect their VoIP box to their computer and acquire an Internet connection. This allows them to make multiple phone calls, both local and long-distance, without having to tie up the hotel's phone lines, thus decreasing the cost of travel (in respect to hotel phone charges and long-distance charges as per hotel's carrier). 

With companies such as these providing voice and video communications, businesses now have a way for their employees to keep in touch with each other, partners, and customers. Although these bases are covered in detail by participating companies, users need to now have a way to transfer data between each other. For example sending schematic designs from corporate office to field technicians would be an instance of transferring data. This can also cover work schedules, contact information, calendar events, and much more.

For virtual teams, there needs to be a way that users can access corporate networks, but also provide the security needed to protect the information that is retained on the network. The answer to this is Virtual Private Networks, or VPN's. A VPN is a way for a network to offer designated space on their corporate network where only select members have access. In layman's terms, it is referred to as a private, rented office in a set of multiple office suites. This space can be accessed either on-site (within the business offices) or off-site (possibly at hotel, home, etc.). To connect to this network, users have a variety of options: access through a web-page, third party applications, custom in-house programs; any of which will give access to the requested private network.

ADTRAN Technologies (ADTRAN, www.adtran.com) is one of the world's leading researchers of VPN technology. Their research includes ways of protecting network information with secure access, encryption, and custom, created network virtual keys. Also, according to Adtran, VPN's are a very cost-effective application that can be installed into new or existing networks with relatively ease. With regards to when access is allowed, the answer is anytime, anywhere, for any length of time.

Not only do VPN’s allow for virtual teams, or off-site employees to keep network files in use, but it also provides a way for different buildings to share the same network. Adtran, in assistance with Infonetics, suggests that costs of connecting multiple networks are increasing. This gives good reason to establish in-house VPN or outsource a VPN service. Implementing a VPN service between buildings, networks, offices would establish a common ground for all to connect to, provide data sharing, and a central security point to protect data.

Now that we have ways to set up voice, video, and data communications, all that is left is a way to bring each of those together. Traditionally, users have used web-cameras (www.logitech.com for more information), PDA's (Palm, www.palm.com), and basic cellular services (as offered by Cingular, SprintPCS, T*Mobile, etc.). If you take into consideration one device for each service that is used by the "mobile businessman", pockets can begin to fill very rapidly with large, bulky devices. Today, such services are offered in small compact devices that can do all necessary services. PDA’s now offer full office functionality, just as a desktop computer, while cellular phones offer voice, still photos, and full video access. 

SprintPCS, for example, offers its users the ability to use wireless networking from a PCS enabled device (such as PDA's or laptops with PCS connection cards) to access the internet and such services needed just as sitting in the corporate office on a desktop computer. SprintPCS is also installing local networks, where users have Internet access through either device or network, in high traffic areas such as airports, subways, train stations, parks, zoos, and museums. Other companies, such as NetGear, are offering products, such as Omni-Directional antennas, that can connect to a wireless access point. These antennas can extend a current wireless network to further distances, and connect multiple buildings and wide area networks.

It is apparent that teams have evolved over time from the nomadic era into the information age. Humanities fourth great socioeconomic technological era, the information age, helps us to solve many complex managerial problems, such as cost savings, improving workplace diversity, increasing productivity, and access to information. The virtual team allows us to work in teams even when separated by great distances. In the previously mentioned Bowing-Rocketdyne example, a virtual team was formed to reduce product cost by combining various subject-specific experts physically located across the United States. As a result, Bowing-Rocketdyne decreased their production cost by more than $4 million.

With the continued evolution of technology, virtual teams will have greater opportunity to increase productivity. By using VoIP and wireless networking technology, this will allow organizations to reduce cost and increase productivity in the future. Increasing usage of devices such as web-video, communication PDA’s, and wireless applications should increase the reach of a virtual team, allowing the team to have access to more resources over larger distances.
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