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Abstract

The United States Military shares technology development and implementation concerns with counterparts in the business sector.  One strategy to help the military address rapid technological change is the creation of "parallel/virtual military information technology (PVMIT)" units.  These units would operate parallel to traditional units at locations conducive to quick response while paying attention to their ability to recruit and retain the best and brightest in the IT field. These units would interact with traditional units to share cutting edge technology and provide support for sophisticated technologies.  PVMIT unit members would share the core ideological beliefs and values of traditional units but would develop their own functional values and behaviors.  Flexibility at the functional level allows the PVMIT unit to be part of the traditional military structure without constraints, which may inhibit creativity, flexibility, recruitment and rapid response.  The use of separate PVMIT units preserves traditional military core and functional values, which are time tested and critical to maintenance of good order, discipline and operational effectiveness. 

Need

Rapid technological and social change, pressure to respond to increased global demands, and pressure to do more with fewer resources are challenges facing military and business leaders.  Pressure to change traditional views of technology is supported by Moore's Law of Integrated Circuits, which states that every twenty-four months, circuitry will be available to run twice as fast for the same cost 
.  Response to technological changes of this magnitude provides the impetus for organizations to explore structures such as those discussed in this paper.

Structure

Organizations facing the challenge of rapid technological and operational change are searching for alternative organizational structures to match fluid strategies.   Some organizations have relied on total quality management and reengineering
 to focus the activities of the organization on critical processes.  Others have used joint ventures and strategic alliances in their structures
.  Network organizations have also been constructed to maximize social and business relationships
.  Federal, State and Local Governments have looked to reinvent themselves 
, with some agencies being asked to banish their bureaucracy.

*The author acknowledges the significant contributions made by Dr. Thomas Sandman, Chair Management Information System Department, California State University, Sacramento and Captain Marla A. Sandman USAFR.  Their logic checks helped keep the article focused on current IT trends and the reality of military life.

Selected government agencies have privatized certain functions. Other state and federal agencies have created structures that require some agencies to compete with private sector firms and with other agencies for delivery of services.
  What these organizations are attempting to do is to radically modify the formula for organizational success.  Factors included in the new calculus include
:

Table 1.

The New Rules of the Business Game

Old Success Factors
New Success Factors

· Size
· Speed

· Role Clarity
· Flexibility

· Specialization
· Integration

· Control
· Innovation

Before reviewing a panoply of new organizational design options, it is important to pay attention to an issue that will either make or break a design option in a military environment.  That issue is the preservation of long standing core military values while attempting to create flexible, highly responsive organizations. The question raised  is - How will commanders create new structures while retaining important values and traditions?

Clues are provided in a review of the practices of a limited number of businesses that have survived sea changes. Studies indicate that survivors were able to focus the organization on a set of absolutes. This core values or absolutes model
 requires organizational leaders to articulate a clear vision of the organization' s future and then behave in a manner consistent with the vision.  The vision tends to be stated in metaphorical terms, which everyone from the Chairman of Board to the cleaning staff, understands.  The organization then creates and clearly articulates their core ideology.  Core ideology has two components (core values and purpose). Core values are the organization's essential and enduring tenets, while purpose sets forth-fundamental reasons for the organization's existence. When values and purpose are combined and understood, they provide an ideology, which acts as a behavioral compass for everyone in the organization.

Core ideology differs from functional values in that functional values are instrumental since they are created by units to develop behaviors that contribute to organizational performance.  Functional values are created by habit formation, tradition, myths, lore, standing practices and other culture forming activities. In a traditional military unit, this could include valuing physical conditioning, military bearing, close order drill, appearance, and weapons skills.  In Information Technology (IT) units the values could include creativity, multiple job skills, technical knowledge, and flexibility.  While functional values may change, core ideology does not and is therefore not influenced by fads, politics or internal/external pressures.  In creating new organizational structures such as IT units, it is imperative that the organization's leadership creates and clearly articulates the unit's vision and absolutes to ensure that the parent organization's core ideology is clearly understood and supported.

The process of melding core values with evolving functional values within units, that by their nature are idiosyncratic, will be a messy process and will need command protection as it evolves.  In addition to protection of the process, senior leaders will need to play an active role in values formation. Figure 1 provides a representation of the melding process of two distinct sets of functional values with a core ideology.

Figure 1
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Design Options

A review of methodologies for organizational design indicates that reengineering offers military units an opportunity to closely review current processes and ask hard questions about what needs to be continued and what could be streamlined.  However, reengineering models provide limited assistance in helping to radically change current IT applications or helping to push thinking about how IT services could be delivered to a broader set of customers.  An additional flaw in most reengineering efforts is failure to address the human component of redesign. As a result, application of typical reengineering to high technology environments and problems could have serious repercussions.

Total quality management offers insights into the development of metrics and the creation of human systems to ensure delivery of quality products.  This body of work offers little in the way of organizational design options.

Using competition to determine who will deliver IT services is another option.  The practice does, however, raise questions about security and control. This conflict creates a conundrum where American values related to competition and the use of the market place are weighted against security.  A possible solution could be the use of uniformed personnel to work on sensitive material.  Since these individuals would be subject to the Uniform Code of Military Justice and other uniquely military security standards and sanctions, it may be easier to control behavior.  Another significant consideration related to privatization or competition is the "hollowing out"
 effect created by the use of contractors.  If a significant portion of critical IT services are contracted out, there would be limited opportunities to retain knowledge acquired during the delivery of services.  There may also be a tendency for highly skilled military personnel to leave the service to work for contractors.  This creates an interesting climate where the most talented leave and the new contract administrators may be less skilled and possibly subject to manipulation by their predecessor.

The delivery of IT services through strategic alliances with outside sources such as defense contractors or Armed Services from other countries may provide an interesting opportunity for use of ancillary talent and options.  It does, however, raise issues similar to those related to extensive use of privatization or competitive government practices. 

A set of models for organizational design, which may be of value to organizations attempting to maintain critical core values while exploring cutting edge technology, is the concept of parallel 
 virtual organizations
 which operate in a boundaryless
 manner. In the interests of simplicity, the unit could be named "parallel virtual military information technology " (PVMIT) units.

These units would be parallel because they would function outside of the traditional organization and could take advantage of options available in reserve unit structures.  The units could be boundaryless because they could provide intellectual capital to a specific service or be designed to provide cross-service technological assistance. The units would be virtual because they would have the capability to work from an individual's home or small regional facilities (regular military facilities, reserve units, universities, defense contractors) where small groups could work on specific tasks using secure data links and systems. By necessity, units would be constructed in a manner where team selection would be based on specific skills and the characteristics of the task or problem to be solved. As a result, rank, seniority, or physical locations of the individual are not critical factors in team member selection.  This flexible structure allows teams to work on projects from multiple sites at different times of the day.  An example of this structure is Hewlett Packard's (HP) software development teams working in California and India.  This strategic placement of teams allows the organization to bring twenty-four hour attention to a critical programming problem without burning out team members. At HP, once the problem is resolved the individuals go back to individual tasks or are assigned to another team.

Because of the fluidity of task assigned to these units, command and control structures would require a great deal of thought.  Reviewing lessons learned from all services in the creation of units that did not match the traditional mold would be of value.  The author is not a military historian and cannot cite examples.  A layman would, however, expect that when there was the introduction of aircraft carriers to the Navy, airborne units to Army, amphibious craft to Marines and the creation of an independent Air Force tension was created.  It would also appear that the recent formation of Special Forces, Force Recon, Air Commando, SEAL, and UDT units generated paradigm shifts of the magnitude which would be created by PVMIT units. Additional knowledge may also be provided by a review of practices utilized to bring skilled medical personnel into the military.

Because of the nature of the work performed and the personalities of IT personnel in PVMIT units, command and control structures would need to be flat.  This structure is found in most IT units in the business sector and allows the unit to respond quickly to institutional needs while maintaining an openness to new technology
.

In constructing PVMIT units, it is important to note that the unit must be able to effectively interact with traditional units.  This is a challenge since the military has long-standing methods of operation and the IT field tends to be idiosyncratic.  The bridge between these two cultures may not be as hard to build as one may think because of the bifurcated nature of IT work.  One part of IT activities center on analysis and another part focuses on development.

Analysis work requires individuals from both cultures with communication skills to work as a team.  In addition, the PVMIT representative must have the skills necessary to make leaders of traditional units comfortable with the technologies being introduced.  The PVMIT unit's point person may be a former member of the military. In their absence, senior specialists who have highly developed interpersonal skills may be able to establish the appropriate relationships.  Development work could be broken into secure chunks and assigned to various PVMIT unit members around the country.  Managing systems for strategic IT activities could be constructed by borrowing the best practices of the Department of Defense.

Troop Profile

If one is captured by a 1970s perception of people working in the information technology (IT)
 field, it may limit their ability to create effective IT organizational structures.  The common 70s view was that individuals working in IT were motivated by working on a variety of tasks, identifying with tasks, seeing tasks as significant, and working with little direction.  These same workers were perceived as having very low social needs and skills
.

Current research on personality profiles of successful IT employees is limited, but initial data seems to have a different view and indicates that successful students and practitioners of IT are no longer "techies".  This change in behaviors may be based on current IT positions requiring individuals to possess technical knowledge, organizational knowledge, communication and interpersonal skills. Changes could also be the result of significant changes in the field, which has created subsets of IT professionals (traditional and non-traditional)
. The result of these changes is that individuals currently entering and working in the field tend to have:

· A need for a high level of support 

· Investigative personalities

· The organization provide clear linkage between tasks and mission

· Increased social personality traits

The sources of many of the new entrants to the field of IT are from a group categorized as generation X
. This generation was initially labeled as slackers, cynics, drifters, busters, and grungers
. More recent studies of this generation indicates some interesting attributes:

· They tend to view a job as temporary not a career

· Are technoliterate

· Hate phoniness or hype

· Crave attention

· View authority figures as an anomaly

· Take work seriously but disdain the workaholic mentality

· Feel people must earn their respect

· Have unrealistic and materialistic views

· Seek instant gratification

· Want to experience life

· Tend to be competitive

· Have a libertarian streak

· Are racially diverse

· Have a global mindset

· Tend to have weak allegiance to country

· Tend to have a low level of social trust (fellow citizens and institutions)

While this profile may not match the ideal for a traditional organization it does provide a group of potential technologists who, when motivated, tend to have a very strong work ethic, get to solutions fast and enjoy working in a "no-nonsense" environment
.  Research has also shown that there is a great deal of similarity between the baby boomer generation and generation X around core values such as a strong work ethic when motivated, a desire to be appreciated, individualism, and a sense that if they work hard enough they will achieve what they want
.

The next wave of potential members in PMVIT units will come from the Net Generation (those between two and twenty-two).  This generation has a set of surprising attributes.  They tend to:

· Be fiercely independent

· Be emotionally and intellectually open

· Focus on inclusion (See themselves as part of Global Community)

· Enjoy free expression and hold strong views

· Live and breath innovation

· Be preoccupied with appearing mature

· Investigate all information presented to them

· Focus on immediacy of results

· Be sensitive to the role of corporate interests (distrust large institutions)

· Authenticate messages before they trust

While a great deal of attention is focused on the younger IT worker, there is another potential source of IT workers.  This group is made up of older workers (those over fifty). Older workers in the IT field have an unemployment rate of 17% versus 2% averaged in other U.S. Industries
.   While age limits may be a barrier to recruitment and participation in military service under current guidelines, it may be worthwhile to explore waiver options for participation in IT units.  This would allow individuals who have retired from the military and returned to school to rejoin and build additional benefits.  This reconnection with military work would allow older workers to utilize new skills while adding to their retirement and contributing to their sense of personal fiscal security.  This group may also tend to be more closely aligned with both traditional and functional values of TM units and act in the boundary spanner role between the traditional unit and the younger IT workers in PVMIT units.

Recruitment

The decision to seek membership in PVMIT units can be based on many reasons. To cast a broader net and create significant talent pools, it is necessary to stratify potential members and study their individual needs.  The results may require the modification of existing policies related to age, physical fitness, duty time, retirement, and medical benefits.  One potential pool is the previously discussed retired military personnel. These potential troops may have returned to school to study IT. Private sector employers may not understand the contribution this disciplined older worker brings to the work place and therefore be reluctant to hire them.  From the retiree's perspective, the realization of how hard it is to live on their current stipend may have set in. These economic realities may make membership in PVMIT unit with possible added retirement credits, a supplemented paycheck, and continued connection to the military, appealing
. 

A second group of potential recruits is individuals who left the military without enough time to retire.  These former service personnel may have returned to school and acquired IT skills.  They could rejoin a PVMIT unit and add to their pension credit while maintaining a career track in their civilian profession. 

A third potential talent pool is the significant number of IT professionals who are currently working episodically
. This group works by contract and therefore tends to lack pension benefits or regular medical insurance. There are currently discussions in the IT community about the level of employment available to contractors once Y2K issues are addressed. With membership in PVMIT units, this flexible IT workforce would be allowed to acquire fringe benefits and build a financial safety net while bringing cutting edge skills to the military.

A fourth pool could be made up of individuals seeking the intellectual challenge of working on large significant projects.  An attribute common among the best in the IT field is the passion to work on something significant and challenging.  The military provides a unique opportunity to satisfy both of these needs.

The last pool is made up of individuals who are patriotic and are seeking a way to express their patriotism.  In discussion with members of IT faculty and students at the author's university, several indicated an interest in exploring the option of military service without the traditional requirements of service (traditional basic training, wearing uniforms to work, physical training, and most importantly, rigid command and control environments).  

Areas of Potential Conflict

Introduction of change of this magnitude, even at the edges of traditional organizations, represents significant risk.  One risk is the effect different units, such as a PVMIT, have on traditional work units. Research indicates that when flexible and tradition cultures attempt to work together, most conflict occurs in traditional units. This conflict is generated when traditional unit members expect their leadership to emulate the practices of the flexible culture.

The most telling form of conflict occurs when there is a shift from the use of positional authority to knowledge-based authority.  In flexible structures, such as a PVMIT unit, individuals selected for leadership positions tend be those who bring knowledge, resources, and talent to the group.  An individual attempting to lead using traditional bureaucratic power strategies such as information management, directive management styles, and other autocratic practices have a significant problem leading IT troops.  

Research indicates that organic (flexible) structures require leaders who are willing to devote a significant amount of time explicating and demonstrating the absolutes of the organization. In the IT culture acceptance by talented individuals is central to success.  This process sometimes involves challenging the status quo and placing the burden on managers and leaders to demonstrate the worthiness of their position.

Individuals working in an IT environment are accustomed to casual attire and a great deal of flexibility in how and when they get the work done.  Meeting tight deadlines is not a problem - bureaucratic thinking is. When this culture interacts with units where micro-management has become the norm, a great deal of conflict should be anticipated.

A further challenge, to making PVMIT units work, is the change necessary in compensation systems, promotion policies, and other personnel practices needed to attract, motivate, and retain highly talented individuals.  In the private sector, successful IT organizations pay based on talent, skill, and delivery of projects.  This may result in line workers making significantly more money than managers.  In the military environment, separating pay from rank and seniority may be a challenge.  Hypothetically, in PVMIT units, those who chose to command would be paid based on their responsibility and the delivery of projects on time and on budget.  Line troops would be paid based on what they know (knowledge), what they can do (skill), and what they do (performance).  The combination of those three factors could increase their pay beyond those who command them.

Conclusion

Technology issues for the military appears to be similar to those faced by traditional business or government organizations.  Each of these institutions tends to have significant organizational values, absolutes, and prescribed behaviors that contributed to their survival. Each has the need to bring cutting edge technology into their world to remain viable. For the military, construction of parallel virtual military units to provide cutting edge information technology appears to be feasible provided they and their political leadership are ready to make changes in policies governing pay, required training, location of service, age, physical fitness, and other unique constraints placed on the military personnel.

To ease the shock of new technologies and the uniqueness of technology personnel, placing the unit under the reserve umbrella appears to be a worthwhile starting point.  Models to resolve questions related to scope of work to be done, command and control structures, articulation of institutional absolutes, creation of organizational functional values, recruitment, selection, pay, benefits, and other operational concerns can be found in the military's rich history of special operational units and the creation of new systems (aviation, submarines, airborne units). Models to address administrative issues related to highly technical personnel can be found in the military's institutional memory in such places as the treatment of specialized medical personnel. 

By eliminating preconceived notions of who should serve and where they should serve, several interesting options can be developed. By shifting the view of a reservist as someone 18-45 year olds to those who have talent, without regard to age, a potentially large talent pool may be found.  This group includes former military, older IT workers, current contract IT workers, and individuals seeking significant challenges in their lives. By shifting place of work from military installation to an individual's home, college campuses, defense contractor's offices or small reserve unit sites, the military can reach out to individuals unable or unwilling to leave home to serve.

Flexible organizations are providing creativity and speed to business organization.  Leading and staffing these organizations remains a significant challenge for even the most open business leader.  Traditional organizations that have learned to use flexible systems appear to be gaining a significant advantage in the market place of products and ideas.  The challenge for the military is for the Legislature and military leadership to remove inappropriate administrative and thought barriers to allow for the prudent use of new information technology. The job of balancing change with preservation of core values remains, however, the job for senior institutional leaders. 

Notes
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� Gordon Moore, an inventor of the integrated circuit and later chairman of Intel, stated in 1965 that the surface area of a transistor (as etched on an integrated circuit) was being reduced by approximately 50 percent every twelve months.  In 1975 he updated his estimate to every twenty-four months. Ray Kurzwell (1999), in The Age of Spiritual Machines, discusses his calculus which indicates that there has been an exponential growth in computing from 1900 - 1998.  His calculations indicate that computational growth will continue past the expected life of Moore's Law.


� Hammer and Champ (1993) provided a design strategy calling for the rethinking of the processes used to perform critical elements of an organization's work. Deming (1985, 1993) discusses the role of quality in government organizations.


� Kanter (1998) provides discussion of the advantages of using alliances while Ohmae views alliances from the perspective of a necessity if an organization is going to complete on a global basis.


� Noharia and Eccles collected cutting edge thinking on the subject of networks and their applicability to organizations. Their collection or readings move the social effects of networks to practical design issues.


� In 1992, Gabler and Osborne popularized the concept of reinvention of government by calling for action that would free the spirit of those working within government. 


� Osborne and Plastrick (1997) added to the concept of reinvention of government by providing specific action steps.


� Cowen, Alvayay, and Estenson conducted a study of the state of privatization and competitive government activities for California's Governor Wilson in 1996.  The study indicated a broad use of privatization efforts being used by state governments.  Virginia and Massachusetts are two leaders.  Cities like Hampton, Virginia and Indianapolis, Indiana provide efforts of cities using competitive government strategies.0


� Ashkenas (1995), in The Boundaryless Organization provides comprehensive view of alternative organizational structures.  In addition is a discussion practical issues, which need to be explored as the organization changes.  For a view of a large business attempting to integrate current technology see Scott Kirsner's (1999) article "Venture Verite United Parcel Service" in Wired (Sep).


� Collins and Porras (1994) wrote Built to Last.  In their book they discussed the process of organizations creating successful habits to help deal with rapid change.


� Milward (1994) raises the question of how the interests of the public will be protected when contracts are based on economic gain.


� Kanter and Stein (1980) explicated the concept of parallel organization structures. In 1983 Kanter developed an application for these structures.  In her model they would operate outside the traditional organization and be used to solve complex problems and guide change (pg. 55 and pp. 359-361).  Footnote 11 in Chapter 7 pp. 407 provides a comparison of maintenance (traditional) organization and the parallel organization. 


� Mowshowtiz (1994) and (1997) provides an academic definition and discussion of the concept "virtual organization".  In addition he suggests appropriate applications of the concept.


� Jack Welch made the term "boundaryless" organizational structure popular at GE in the early 1990s.  The term was used to describe a structure, which would allow GE to overcome vertical boundaries, which limited communication between senior managers and the people.  It also allowed for direct conversation with customers and other significant stakeholders. Ron Ashkenas, Dave Ulrich, Todd Jick and Steve Kerr (1995) capture the essence of the this structure in The Boundaryless Organization. 


� Seely and Duguid (1991) discusses the need for interactive control systems in semi-formal organizational structures. Mason and Mitroff (1981) explicate the role of information systems in management's sharing of their interactions charged with the responsibly of solving "wicked problems." Osborn (1998) brings the concept of inter-active controls and semi-formal information systems into use through application of the concepts in several business settings.  


�  Information Technology (IT), for the purpose of this paper, is synonymous with Data Process (DP), Information System (IS) and Management Information Systems (MIS). 


� Couger and Zawacki (1976) and Couger, Zawacki, and Opperman (1979) conducted the now classic studies on the differences between IT managers and other managers.


� Myers (1991) attempted to adjust for volatility of data related to IT professional work preferences by sub-dividing work in the professional into traditional and non-traditional work.


� J.L. Holland's (1985) Making Vocational Choices 2nd Ed.  and The Self-Directed Search Professional Manual provide the models and a detailed discussion of the personality types used in a study conducted by Andre P. Calitz, Mark b. Watson, and Gideon de V. de Kock Ide (1997) "Identification and Selection of Successful Future IT Personnel in a Changing Technological and Business Environment". This study addresses the need for South African Universities to meet the country's "brain drain". This was done by attempted to determine selection criteria for enrollment in a University's IT program.   The authors determined that using psychological profiles in selection would help industry and universities make better use of the limited resources available. Ferratt and Short (1988) conducted a study of IT professionals from the perspective of management styles.  Their findings indicated that IT personnel, like other employees, responded best to environments that supported their individual efforts and provided clear linkage between task and organizational mission.


� Douglas Coupland (1991) coined the term Gen X in a novel attempting to capture the attitudes of his generation.


� Losyk (1997) has written a series of articles that are helpful in understanding what this generation is like.


� Loysk (1997) Hornblower (1997) and Halstead (1999) provide detailed discussion regarding behaviors and attitudes of this generation.


� Loysk (May 1997) provides suggestions on how to manage members of this generation.  What is interesting is that many of his suggestions are in aligned with the military method of training - Don't baby them, Hands off but be there, Support them outside work, Stimulate them, Set specific standards.  Some of the other suggestions will require changes in culture - Ask for their opinion and act on their suggestions, Discuss your methods, Make work fun, Accept them, Use Love and Caring. 


� Phillips (1998) provides a snap shot of what it takes to motivate Generation Xers. Hornblower (1997) shares more detailed research on the perceptions and realities of Generation Xers.


� Don Tapscott's (1998) Growing up Digital: The Rise of the Net Generation, provides an interesting discussion of this generation attributes. 


� Rochelle Garner (1999) discusses ageism in the IT field and provides options for older worker in the Industry.  Cole-Gomolski profiles several senior IT firms which are successfully employing older workers. 


� Author's interviews with former Special Forces personnel and Special Operation personnel provided an insight that most missed being part of the action and were having some difficulty adjusting to sitting on the sidelines.


� Julie King (1997) provides a picture of IT contractors and the rates of pay they enjoy. She also discusses the fragile nature of employment in an IT department. Margaret Steen (1999) indicates that contract labor has serious risks and matches only selective personality types. Stephanie Allen (1998) provides a view of IT transient's motivations and personalities.
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