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Overview“ The t ime  i s  r i p e  f o r  pub l i c  l e ade r s to  engag e  i n fo rma t i on

t e chno logy i s su e s  more  d e ep l y,  d i r e c t l y,  and  su c c e s s f u l l y. ”

P R E F A C E

As we enter the new millennium, everyone from futurists to the general public has observed
that information technologies are changing our patterns of social, commercial, and political
interactions. These changes raise profound opportunities and threats for people everywhere.
It is a revolutionary period, with many issues not yet fully understood, let alone resolved.

Throughout this period, our public leaders—including elected and appointed officials and
their overseers in all branches of government—have too often ignored technology issues or
have delegated them to others. The conventional wisdom has been that technology is either
not very important, or requires technical expertise rather than leadership, or is simply too
risky for leaders to get personally involved.

These views are changing, however. Due primarily to the astonishing growth of the Internet
and e-commerce, technology is now widely acknowledged as a critical force in shaping the
future. The need for skillful and committed leadership has become obvious.

But the risks are still there.

As a result, public leaders—often under enormous and competing pressures—remain uncer-
tain about how to successfully engage technology-related issues.

In response to these developments, Harvard University’s John F. Kennedy School of
Government assembled a group of distinguished public leaders to explore what was being
learned about computer networking and its impacts on the roles and responsibilities of
government.

The Harvard Policy Group on Network-Enabled Services and Government (HPG) includes
legislative and executive leaders, private-sector and public-sector leaders, technology man-
agers and general managers, and public officials from federal, state, and local governments
in the United States and Canada. Working over a three-year period, the HPG concludes
that the time is ripe for public leaders to engage information technology issues more deeply,
directly, and successfully. To improve the quality of engagement, the HPG has developed a
set of eight imperatives for those who seek to lead in this critical period. Each of the indi-
vidual imperatives addresses a significant leadership responsibility and is the subject of a
separate paper (for a list of the papers, see the back page). Taken together, the HPG papers
provide a framework to guide those who seek to develop successful information age leader-
ship strategies.
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The report you are reading explores imperative #3: Utilize Best Practices in Implementing IT
Initiatives. It addresses how leaders can avoid critical implementation problems by using
proven—if not yet widely applied—strategies for managing IT implementation. The central
theme is to approach IT implementation primarily as an organizational change challenge,
not simply a technology issue.

The HPG was made possible through a partnership among the Kennedy School of
Government, American Management Systems, Cisco Systems, and IBM’s Institute for
Electronic Government. The views in these papers are those of the individual members of
the HPG and not the institutional views of their home organizations or project sponsors.
But it would have been impossible for the group to learn and to produce what it has with-
out the opportunity provided by this partnership to meet together and to share insights
over an extended period of time.

We sincerely hope that these papers will prove helpful to leaders and to the public at large.
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Implement“...implementat ion r i sks are  substant ia l ly

higher  than they need to be .”

In recent years, public leaders around the world have increasingly recognized that information
technologies (IT) are powerful tools for improving organizational strategy and performance.
As we discussed in reports on Imperatives #1 and #2,* these leaders have begun to identify
and develop innovative, high-value IT projects that will fundamentally change the way
public sector organizations work. At the same time, however, such projects have historically
come in late and over budget and have often failed altogether.1

In response, public oversight agencies such as the U.S. General Accounting Office and the
Treasury Board Secretariat of Canada have published guidelines and methodologies to help
governments implement IT initiatives more successfully.2 While these tools have been used
with much success, many IT initiatives continue to fall short of their initial promise.

In large measure, these implementation problems exist because too many organizations
conceive of, organize, and implement IT projects first and foremost as technology efforts.
Admittedly, the technology decisions and issues in major IT initiatives require careful atten-
tion. The “showstopper” problems, however, are almost always the problems that flow from
the politics of organizational change. IT implementations can be greatly improved when
change-related issues get the kind of attention they deserve.

The purpose of this paper is to explore the implementation challenges posed by IT projects
and to describe what public leaders should do to manage such projects successfully. The
ideas presented here are based not only on sound theory but, most importantly, on the
recent experience of leading public-sector organizations.

T H E  I M P L E M E N T A T I O N  P R O B L E M :  I G N O R I N G  O R G A N I Z A T I O N A L

A N D  B E H A V I O R A L  C H A L L E N G E S

For many years, IT projects were left largely to technology experts. While general managers
and political leaders were usually involved in approving such projects, they typically delegat-
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ed implementation to technologists. However, as IT became deeply embedded in strategy
and organizational processes, general managers took a renewed interest in technology imple-
mentation efforts. In addition, as projects missed timelines and budgets, leaders recognized
the complexity involved and the strong project management tools and skills required,
including financial controls, human resource management, time allocation, project review,
and oversight.

While technological complexity and project
management must still be addressed, it has
recently become clear that the most signifi-
cant challenges are related to interpersonal
and organizational politics. Today, almost
all IT projects undergo a technical-feasibil-
ity study to uncover potential problems
and to ensure that the project can work
technologically. Furthermore, almost all IT
projects today include a financial assessment
to clarify the financial costs and revenues
associated with the project. What remains
rare, however, is for those planning IT
projects to undertake an equally rigorous
up-front assessment of behavioral and
organizational feasibility. Will the people
involved in the project have the knowledge

and skills, including change-management skills, to do what is required? Will they have the
incentives required to support new behaviors? Understanding such “people” factors is just
as important as understanding the “technology” factors.3

Without a strong response to the challenges of change management, implementation risks
are substantially higher than they need to be.
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Of the top 10 factors listed by The Standish Group as
“factors that cause projects to be challenged,” only two
(Technology Incompetence and New Technology) are
“technology” problems.  The rest require project-man-
agement and change-management skills.

• Lack of user input
• Incomplete requirements and specifications
• Changing requirements and specifications
• Lack of executive support
• Technology incompetence
• Lack of resources
• Unrealistic expectations
• Unclear objectives
• Unrealistic timeframes
• New technology

Source: The Standish Group, CHAOS, 1995.



W H A T  T O  A V O I D :  L I M I T I N G  I T  P R O J E C T S  B Y  S I M P LY  A U T O M A T I N G  E X I S T I N G  P R O C E S S E S

Since IT projects that involve significant organizational change are hard to implement,
it is tempting to focus on lower-risk projects that simply automate existing processes.
However, given the integral role IT now assumes in organizational strategy and processes,
focusing on these projects ignores the organizational-change challenges associated with
all IT projects today.

Moreover, the real potential of IT will never be realized if enterprise-wide investments,
workflow reengineering, and other challenging initiatives are ignored. New technologies
must not be used simply to automate existing workflows but, rather, to reorganize work and
strategy in ways that fundamentally transform government operations—integrating work-
flow across (and outside) government in recognition that citizens interact with government
as a single enterprise. Leaders need to understand and appreciate the value that can be created
when technology is used to redesign workflow from an enterprise perspective. While such
changes will often be difficult to implement, their potential benefits may very well justify
the risks involved. The goal is to balance risk against return—not merely to minimize risk.

S U C C E S S F U L  I M P L E M E N T A T I O N :  M A N A G I N G  C O N F U S I O N  A N D  C O N F L I C T

Successful IT implementation requires that leaders and other stakeholders combine their
knowledge of what to do with the motivation needed to get it done.  If participants are too
confused, they will not know what to do or how to do it.  If they are too conflicted, they
will not believe that the project is in their interest.  To manage these problems, leaders need
strong interpersonal and political skills as well as the organizational authority needed to
make these skills effective.
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Potential“...the rea l  potent ia l  of  IT wi l l  never  be  ga ined if  the  more

cha l lenging projects  are  ignored.”

Organize“Organize  your  major  IT projects  f i r s t  and foremost
as  organizat ional  change in i t ia t ives .”



For leaders, a first step is to understand the patterns of confusion and conflict associated
with a given project. Different patterns will then require different types of leadership
(see Figure 1).

Projects with low levels of confusion and conflict: Projects in the bottom left quadrant of
the matrix are relatively straightforward—and also relatively rare. Most stakeholders under-
stand and support the work to be done. The guideline here is to “just do it.” This advice
is especially important for infrastructure that will be valuable regardless of how the strategic
vision is eventually shaped. Life in the public sector is too difficult to let the easy ones get
away. Unfortunately, as mentioned above, most public-sector technology efforts do not fall
in this quadrant—which is probably why you are reading this report in the first place.

High confusion projects: When confusion is high (top left quadrant), serious work is required
to clarify the vision. Leadership for these projects is largely an educational and communica-
tive challenge; you must work with those directly affected by the project to define and com-
municate the vision, the business objectives, and the implementation requirements. In
doing so, you may find that planning exercises, training programs, pilot projects, and other
tools are useful for helping stakeholders move from confusion to clarity. Public relations and
marketing can also be powerful tools. Guidelines #2 and #3 (below) should be especially
useful when confusion is high.
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Figure 1: The Implementation Leadership Matrix
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High conflict projects: When the problem is conflict rather than confusion (bottom right
quadrant), leaders must work to understand the sources and strength of opposition and
then move to resolve differences. Leaders must understand how quickly stakeholders can
absorb change and then provide the right amount of pressure to achieve that rate of change.
In many cases, IT-enabled work may overcome conflicts by producing enough efficiency to
create win-win-win situations for service recipients, taxpayers, and employees alike. In set-
tings where serious opposition remains, however, leaders may need to use their skills and
authority to overcome, rather than convert, those in opposition. Guidelines #4 and #5
(below) should be especially useful when conflict is high.

Projects with both confusion and conflict: Unfortunately, some of the most valuable IT
initiatives—e.g. enterprise or other cross-boundary projects with significant changes in
workflow—involve high levels of both confusion and conflict (top right quadrant). While
the benefits of such initiatives may be large, overcoming the barriers that hamper coopera-
tion across organizational boundaries is difficult. Good judgment is especially essential in
settings that are both confusing and conflicted, and discretion can be at least as important
as valor. Stopping or cutting back can be the wise road in some cases. In other cases, however,
the leader must motivate the group to fight through uncertainty and opposition. Careful
preparation and commitment is critical. Likewise, implementation should be quick and
forceful, in order to reach a relatively safe position where value has been created and sup-
porters feel justified and encouraged to maintain support. Guidelines #6 and #7 are
specifically directed at these challenges.

•   •   •

While there are many opportunities to create value through simple automation, more
substantial value is created primarily by enabling people to transform how government does
business internally (within enterprise boundaries) and externally (with key stakeholders). As
such transformations often require people to change their responsibilities and their relation-
ships with each other, they also tend to generate confusion and conflict. Understanding the
challenges of confusion and conflict will not ensure successful implementation, but ignoring
them will certainly guarantee failure. Leaders need to arm themselves with the tools, strate-
gies, skills, and authority needed to cope—first and foremost by organizing major IT projects
as organizational change initiatives.
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G U I D E L I N E S  F O R  I M P L E M E N T I N G  S I G N I F I C A N T  I T - B A S E D  I N I T I A T I V E S

I N  T H E  P U B L I C  S E C T O R

Having committed to addressing the behavioral challenges associated with IT, and having
identified potential sources of confusion and conflict for a particular project, what can
you do to implement successfully? Consider the following seven guidelines in developing
your agenda.

1. Copy without embarrassment: Look, learn, and do.
Problem. Given the size and contentious nature of most public sector environments,
change is always difficult, with risks increasing significantly when projects are based on
untested models.

What to avoid. Do not make IT implementations any harder than they need to be by getting
captured by the “not invented here” mentality. Do not blithely assume that the particular
circumstances of your organization make the experience of others irrelevant. By all means
copy, but do so carefully, focusing on the critical success factors that can be gleaned from
those you are copying from.

What to do. Keep things as simple as possible by aggressively learning from others and
building on standards set elsewhere. When software has evolved to become a commodity,
be sure to buy rather than build—looking at application service provider (ASP)-based
solutions for enterprise systems. Consider adapting your work processes to fit the software
rather than customizing the software to fit the way you presently work. A strategy that fol-
lows the pioneers quickly—while avoiding their mistakes—can work wonders to gain value
at relatively low risk.

An Example. NASIRE’s Open-Source Application Development Project. Members of
NASIRE’s Open-Source Application Development Project (Arkansas, Georgia, New Jersey,
Pennsylvania, and Washington) are in the planning stages of a project that will conduct
pilot exchanges of public-domain e-government components and applications.4 These pilots
will serve as the foundation for a catalog or clearinghouse of government-specific compo-
nents and applications assembled by states and their corporate partners in the implementa-
tion of e-government initiatives. In addition to these pilots, a small group of engineers and
technicians are also developing a concept for a proposed inter-state application development
environment. In this environment, staff from different jurisdictions will work together to
support the development of e-government applications. While still in the early stages,

6 #3: UTILIZE BEST PRACTICES IN IMPLEMENTING IT INITIATIVES

Succeed“ To succ e ed ,  l e ade r s  mus t  unde r s t and
and  r e s o l v e  i s s u e s o f  con fu s i on  and  con f l i c t . ”



this project highlights the potential value of sharing and reusing knowledge, components,
and applications.5

For more information about NASIRE’s Open-Source Application Development Project,
visit www.nasire.org/hotIssues/dg/index.cfm

An Example. Reusing Software Code at the U.S. Department of Defense. Writing quality
software takes a significant amount of time and effort. Recognizing that the reuse of proven
code could save time and money while simultaneously improving quality and reliability,6 the
U.S. Department of Defense launched the Software Reuse Initiative. This initiative explores
and documents the benefits of software reuse, promoting reuse throughout the DoD. For
example, the Army Tactical Command and Control System (ATCCS) reused code across
five systems at an estimated cost savings of $479.9 million. Similarly, the Navy experienced
a 26 percent reduction in required labor hours to develop and maintain its Restructured
Tactical Data Systems.7 Reusing code is not always simple, but it can be extremely effective.8

For more on the Software Reuse Initiative, see dii-sw.ncr.disa.mil/reuseic

An Example. Australia Post and SAP. 9 Once Australia Post decided to use SAP as its enter-
prise financial-control and materials-management system, implementation required less
than six months. A critical success factor was their commitment to keeping application
modifications to a minimum. Rather than customizing the software to match their business
processes, Australia Post reorganized their business to work with the application. This deci-
sion also created downstream benefits by making subsequent system enhancements much
easier to implement.

2. Mobilize and maintain broad support in shaping the vision.
Problem. Many public organizations use steering committees as up-front overseers to guide
and prioritize e-government efforts.10 But implementation also requires participation and
support from many stakeholders. Unfortunately, stakeholders are often busy with their own
concerns and may be largely in the dark about what needs to be done and why. Confusion
can easily bring implementation to a halt.

What to avoid. The most common mistakes derive from a vision and/or business plan that
has not been sufficiently clarified. You need a unifying vision, both to inspire stakeholders
and to guide the day-to-day decisions of the project team. While the vision will evolve over
time, it should be suitably aligned with defined business objectives. If not, the scope of the
project is likely to change so often that nothing will get completed.

What to do. Clarify the vision and business case to market the project and mobilize support.
Engage others in shaping the project, coming back to the vision and business case when
support is waning. Keep supporters actively engaged to keep the project focused and ener-
gized throughout implementation. Never stop communicating.
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An Example. The Texas Electronic Government Task Force. Electronic government means
many things to many people. Yet, for any specific initiative to succeed, everyone involved
must agree upon a single vision and a defined set of business objectives. When the member-
ship of the Texas Electronic Government Task Force was defined, it not only included
members from across state government, but also from local governments, businesses, and
the public. By bringing diverse stakeholders together, the Task Force was able to create a
shared vision for Texas Online. Building on this success, the Texas Online Commission
(which succeeded the Task Force) was established to ensure that a broad set of overseers
continued to play an active role in guiding and supporting the project team.

For more information on the Texas Electronic Government Task Force and the Texas
Online Commission, see www.dir.state.tx.us/egov

An Example. A Transition Organization for Singapore’s TradeNet. When Singapore decided
to build an industry-wide IT platform to facilitate the processing of trade documentation
(TradeNet), leaders realized that no single organization could accomplish the trade process
redesign independently—management and execution of the trade process extends across
many government agencies and private companies. Two high-ranking and powerful public
leaders—Philip Yeo, chairman of both the Economic Development Board and the National
Computer Board, and Yeo Seng Teck, chairman of the Trade Development Board—
assumed responsibility for gaining commitment from the necessary parties and for provid-
ing project leadership. In order to keep stakeholders involved and engaged, they established
the TradeNet Steering Committee specifically to represent the interests of stakeholders to
the TradeNet project. This quasi-governmental committee proved instrumental in bringing
the varied interests together and maintaining focus on a shared vision and set of business
objectives throughout the design of TradeNet. During the implementation phase a formal
organization—Singapore Network Services (SNS)—was formed from the Steering Committee
membership to become the ongoing management unit.11

An Example. Driving E-government in the United Kingdom. As Prime Minister of the
United Kingdom, Tony Blair has actively promoted a vision of the nation as a leader in
e-commerce and e-government. The organization of his executive branch clearly reflects his
intention to keep the country’s leadership engaged in implementing this vision. In fact,
there are three executive leaders responsible for driving the e-government agenda: the
e-Minister is responsible for daily political leadership across government and for advancing
the government’s objectives on e-commerce; the Minister for e-Government has responsibility
for the delivery of e-government objectives, including the objective to have all services
online by 2005; and the e-Envoy focuses on the business community, promoting UK
e-commerce abroad and ensuring that the benefits of e-commerce are spread throughout
society. The Prime Minister also receives monthly progress reports on the UK Online
strategy to ensure that the dialogue continues throughout implementation.12
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3. Engage users, including citizens, in making objectives operational.
Problem. The size, complexity, and culture of systems development efforts has often led
to limited input from users. This, in turn, has resulted in poor design trade-offs and an
absence of user buy-in.

What to avoid. Do not assume you understand what the user thinks. Imposing too many
choices on users is a serious problem if the resulting system is not user-friendly. Equally
dangerous, however, is involving users in an undisciplined process that takes forever and
becomes overly political.

What to do. Establish channels in the development process for incorporating the knowledge
and concerns of stakeholders in a disciplined way, being sure to solicit input from those
who will be directly involved in using the system. When engaging users do not simply ask
them what they think but, instead, give them enough instruction and time to form a con-
sidered opinion before they offer their input. While this process may initially slow things
down, it will save time later when fewer aspects of the system need to be reengineered.
Better designs are created when downstream users can react before upstream mistakes are
finalized. Better trade-offs are also made when the interests of all stakeholders are visible
during the implementation process. Train people how to use the system as soon as possible,
both to encourage adoption and to resolve problems early.

An Example. Co-location and the San Diego Water Department (SDWD). When the
San Diego Water Department was implementing a computer-based system to support the
field crews that maintain the county’s massive water and sewer infrastructure, it decided to
co-locate the development team with those who would actually use the system. As Analyst
Brian McKee noted, “We went from our ivory tower… and set up right next to the valve-
fitter guys. We had a team of tech guys out there, and we went on a lot of ride-alongs to
find out what they did. As we developed the product, we showed them the initial screens
and told them that if there’s anything on here that you’re not going to use, we’ll get rid of
it. So they started scratching things off. Now, when you look at the screen, it’s only got the
data on there that they’re interested in looking at.” Members of the crew also noted that
moving the development team to the field made a big difference. Engaging the field crews
in the development process gave them experience with the system that proved invaluable
when it came time for the full roll-out.13

An Example. Evolutionary Prototyping. The example above demonstrates the methodology
of “evolutionary prototyping.” This methodology enables the implementation team and
user community to educate each other. Best used when users do not know what the tech-
nology can do for them, evolutionary prototyping moves through an iterative succession of
simulations or prototypes in arriving at a final system. Users work with the latest prototype
and offer feedback on what works for them and what seems to be missing or inadequate.
The learning loop is complete when the implementation team redesigns the next prototype
based on real user feedback.14

#3: UTILIZE BEST PRACTICES IN IMPLEMENTING IT INITIATIVES 9



An Example. Washington State’s Digital Academy. The Digital Academy is a place where
agency staff, private-sector experts, and citizen-users collaborate to design, build, and launch
web-based public services. Conceived as a laboratory for learning, the Academy gives staff
a chance to get outside their home environment and interact with those who will use their
applications on a daily basis. Early implementation efforts include “e-form” and “e-permit”
applications.

For more information, visit the Academy at www.wa.gov/dis/e-gov/academy

An Example. The People’s Panel. As the UK government developed an online application for
citizens to notify various government departments of a change of address, they enlisted the
help of the People’s Panel, a sample of 5000 citizens representing a cross-section of the UK
population. During several half-day workshops, a sample from the People’s Panel was asked
to use several prototype applications and offer feedback on each. The government has since
used the People’s Panel to understand citizen demand and to prioritize projects for electronic
services. By using this representative sample, the government can not only get input from
users, but also from those who are not currently using electronic service delivery channels.

For more information about the People’s Panel,
visit www.cabinet-office.gov.uk/servicefirst/index/pphome.htm

4. Assemble a diverse team under a project manager with
organizational authority.

Problem. Significant IT initiatives almost always involve changes that have the potential to
disrupt the work and organizational relationships among groups and individuals.

What to avoid. Do not entrust the project to a team narrowly staffed by technologists and
consultants or without the expertise and authority needed to influence front-line personnel
and other stakeholders.

What to do. All development teams must have the technical and business expertise required
to implement a new IT project. Successful teams also include “boundary spanners” that
represent the interests of and have the power to influence key stakeholder groups that must
come together. Form a balanced project team, including people with knowledge and influ-
ence over the business operations to be affected. When teams include members from differ-
ent organizations, project leaders must actively encourage discussion of interests and cultur-
al differences. For projects involving workflow redesign, it is usually wise to put a respected
line manager in charge. The project manager must have the respect of team members as
well as access to the organizational resources and incentives needed to resolve conflicts.15 It
is also helpful to assign an independent, well-respected person or group to assess the quality
of results when milestones are reached. Feedback from these quality assessments can be used
to build team strengths and address team weaknesses.
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An Example. John Koskinen and Y2K. We have learned a great deal over the years about
how to successfully implement technology-related initiatives. In particular, the experience
with Year 2000-readiness has drawn attention to the importance of politically-grounded
project management. It is widely acknowledged that, as Chair of the President’s Council
on Year 2000 Conversion, John Koskinen’s use of his broad managerial skills and political
position were instrumental in mobilizing the incredibly detailed activities required to solve
Year 2000 issues. At the same time, Year 2000 issues required managers and technical
employees throughout government to work together in cohesive teams. According to Anne
Reed, former CIO at the U.S. Department of Agriculture, this experience has helped forge
stronger relationships between the business staff and technology staff—relationships that
are helping advance more recent e-government initiatives.16

An Example. Training and Certifying IT Project Managers. Recognizing that managing IT
projects requires strong project-management skills, governments in Michigan, Minnesota,
and Kansas City now offer courses to employees to build the necessary IT project-imple-
mentation competencies. In Michigan, for example, employees can take courses on software
risk management, IT contracting, and project leadership/communication. State employees
in Minnesota can also take a course that covers how to use customer needs to frame goals,
how to develop a project team, and how to evaluate project results. Similarly, the city of
Kansas City, Missouri, requires all the assistant directors, business analysts, programming
leaders, and internal business consultants in the IT department to take a week-long
certified course from the Project Management Institute.

For more information about the programs in Michigan, Minnesota, and Kansas City, visit

Michigan www.state.mi.us/cio/opm/
Minnesota www.doer.state.mn.us/tdrc/courses/pj_manage.htm
Kansas City www.kcmo.org/index.htm

An Example. Managing Cultural Differences to Launch My California. In January 2001,
the State of California recast its fragmented web presence and launched My California—a
powerful Internet portal that was built in 110 days using some of the best web technology
on the market. For a state where the Governor did not have an email address the previous
year, a number of factors were critical to the project’s success, including deadlines set by
the Governor and the advice of Silicon Valley executives on the Governor’s Web Council.
According to Arun Baheti, Director of eGovernment for the State of California, “one of the
most gratifying and important success factors was the way in which the development team
came together.” With over 100 people drawn from more than 15 different organizations
(many of them competitors), the number of different organizational cultures coming
together could have torn the project apart. Working together in a single space, however,
the amalgamation of talent soon developed a culture of its own. Individuals began physically
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reorganizing themselves by functional teams, mixing members from different corporate
organizations. As these teams worked together, old cultural differences gave way to a new
integrated team perspective. Isolating factors that make such a meshing possible is always
difficult and inevitably context specific. What seems clear in this case, however, is that
the existence of a firm deadline and the visible commitment of the CEO from each organi-
zation (including the Governor), along with a multi-organizational team composition,
encouraged development of a shared goal and a common set of values that quickly brought
the implementation team together.

For more information, visit My California at my.ca.gov

An Example. Using “War Rooms” to Coordinate Canada’s SIGNET Renewal Project.
In 1998, testing confirmed that SIGNET—the computing environment that allows the
Canadian Department of Foreign Affairs and International Trade and eleven other depart-
ments to exchange messages around the world—was not Year 2000-compliant. One of
the critical success factors of the project designed to correct this problem was ongoing
communication within a mixed team of consultants and staff responsible for user education,
implementation, development and infrastructure, and quality assurance. To provide this
communication, twice-weekly “war room” exercises opened the floor to any team member
who saw a problem that needed to be addressed. Since senior management always attended
these meetings, action steps were quickly identified and approved.17

5. Maintain pressure for progress, accelerating the cycle of innovation.
Problem. People have a tendency to avoid the tough work of organizational change and to
smooth things over to keep relationships comfortable. As a result, they will not progress
as fast as they would if placed under a certain amount of pressure, even though they may
well resent such pressure when it is applied.

What to avoid. Seeking only to preserve smooth personal relations may lead to a flawed
implementation. Seeking to resolve conflicts by relying too heavily on the leader’s formal
authority may also hinder an implementation.

What to do. Apply pressure by setting firm but realistic deadlines. Help everyone understand
the urgency of the situation by presenting real comparative data when you have it, using
internal and external benchmarks to motivate change. While using pressure for change is
often essential, periods of pressure and change need to be balanced by periods of relief
and stability.

An Example. The Push for Electronic Service Delivery. Over the last year, many govern-
ments have announced aggressive goals for delivering services online. For example, the
Australian government aims to have 100 percent of its services available electronically by
the end of 2001, while the U.S. government is aiming for October 2003 as the date for
enabling citizens to do business with the government electronically. While it is unclear
whether these goals are realistic, it is clear that governments are using public expectations,
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private-sector accomplishments, and inter-governmental comparisons to apply pressure
and to accelerate the cycle of innovation. As Prime Minister Tony Blair noted in moving
the British government’s target date forward,

“I want the UK to be the world’s leading Internet economy. Businesses and individuals across
Britain are responding to this challenge, getting the UK online. I am determined that Govern-
ment should play its part, so I am bringing forward our target for getting all Government
services online, from 2008 to 2005.” 18

An Example. Leveraging Public Report Cards. When Governing Magazine publishes its
extensive report cards on U.S. cities and states, those who do well are quick to tout their
accomplishments. Far from resting on their laurels, however, officials in Phoenix, Arizona
—after finding out they received an “A” and ranked first in the nation in 2000—stressed
the need to start preparing for the next test. As City Manager Frank Fairbanks noted,
“Whatever we did yesterday, we’ve got to do better tomorrow.”19 After receiving a B+ in
2001, Iowa Governor Tom Vilsack used the grading process to push for improvement,
noting that, “While we’re pleased with the results, we can continue to improve the way
we invest tax dollars and achieve results Iowans value.”20

An Example. Using Citizen Feedback to Drive E-Government in New Jersey. During the
fall of 2000, New Jersey conducted surveys and focus groups to understand the impact of
the Internet in New Jersey and to identify how the state might use the Internet to serve
its citizens. The results have proven to be a powerful tool in illustrating the importance of
e-government, in creating a sense of urgency, and in driving the e-government agenda for-
ward. State officials have been able to press for support and funding of e-government initia-
tives by highlighting results that show 76 percent of New Jerseyans support the idea of
state government giving residents the option of Internet-delivered services, with a majority
preferring to contact government through the Internet (as opposed to by telephone or in
person) for services such as recreational activities and educational programs.

6. Kaizen: Implement in short, quick bursts or building blocks.
Problem. While large IT projects tend to take a long time to implement, potential supporters
often have short attention spans or are distracted by other issues. Projects that cannot be
implemented within a political cycle are thus vulnerable to death by delay.

What to avoid. Do not exacerbate project risks by succumbing to the temptations of grand
designs and scope creep. At the same time, do not avoid all large projects without carefully
assessing whether the returns may be worth it.

What to do. Whenever possible, break up larger projects into smaller ones with short time-
frames and deliverables that are visible and motivating. These small building block projects
should have a demonstrated benefit in the short term while also advancing progress toward
accomplishing longer term objectives. Dedicate staff for intensive work on these short projects.
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Make changes in similar “bursts,” linking the bursts to breakthrough service and productivity
improvements. Reward staff for successfully meeting short deadlines.

An Example. Pennsylvania’s “Value Bursts.” Pennsylvania’s e-government strategy calls for
the Office for Information Technology to focus on projects that can be completed in 90-day
increments. Development teams are given 90 days to meet their milestones, thereby achiev-
ing a minimal level of functionality that demonstrates value. Future upgrades are also made
in 90-day increments. For example, the state’s PAOpen4Business web site is being developed
within this framework. Phase 1 put the forms necessary for starting a business on the web
site, phase 2 created an online “entrepreneur interview” to help prospective entrepreneurs
find information and filing requirements. Future 90-day “bursts” will complete the posting
of all related forms online and will integrate data across state agencies.

An Example. Online Drivers’ License Renewal in Tennessee. On August 28, 2000, the
State of Tennessee announced that it had awarded a contract to the National Information
Consortium (NIC) to build a front-end interface for a new Internet portal. Looking to
generate momentum, Tennessee stipulated that NIC had to deliver an application for
renewing drivers’ licenses within the first 45 days of the contract. Exactly 45 days after the
contract was signed, Governor Sundquist was the first person to renew a drivers’ license
online in the State of Tennessee, and, in the first week alone, more than 1000 people either
renewed their license or registered a change of address. As the state and NIC futher develop
Tennessee’s Internet presence, they continue to launch applications in short bursts of time.
Learning from this experience, Tennessee is following a similar strategy for IT systems
outside of their portal initiative. For example, future development of their TennKids system
—a distributed system supporting multiple state and local agencies in serving the social
needs of children—will be developed in “modules” of no longer than four months.

7. Use a “slow trigger, fast bullet” approach for the toughest projects.
Problem. Some IT projects promise enormous value if implemented, but they can be inher-
ently risky and not easily broken down into safer pieces. These “bet the farm” projects raise
challenges somewhat similar to those facing General Eisenhower as he prepared his troops
to invade Europe during World War II. Certainly, the levels of confusion and conflict to
be confronted on D-Day were immense, but the offensive would not have been successful
if it had been split into smaller pieces over a longer period of time.

What to avoid. The classic mistakes are either missing the big opportunity due to a lack
of nerve or acting impulsively without the backup needed to see things through. Either
choice risks failure—not only of the project at hand but of related projects as well.

What to do. Before you begin implementation, thoroughly gauge reality to assess the motives
of stakeholders and the degree of support and opposition you will face. Prepare as fully as
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possible for predictable problems and develop a team fully committed to success. This is the
“slow trigger.” Then, when you commit to implementation, go as fast as possible to a place
where the project has produced visible value that can sustain supporters. This is the “fast
bullet.” As did Eisenhower (and also Colin Powell during the Persian Gulf conflict), attack
massively, and do not get stuck on the beach.

An Example. E-government in Manitoba, Canada. In 1995, while other jurisdictions were
launching individual electronic services through kiosks and early web sites, a group of gov-
ernment officials in Manitoba were crafting a larger vision of how electronic services might
revolutionize the relationship between government and citizens. Partnering with IBM, this
group knew that the time was not ripe for the kind of revolutionary change they envisioned.
Over the next three years, however, they continued to work with IBM to articulate the
vision, define the business processes, understand the technologies, and lay out the structure
they would need. Finally, with all the pieces in place, Manitoba tendered an e-government
contract to begin implementing their revolutionary vision. By laying a foundation for their
vision, rather than focusing on incremental experiments, Manitoba was able to move quickly
and produce value early once the decision to go forward was made.

An Example. One EASE E-Link in New Jersey. One EASE E-Link (OEL) is a single point
of entry for doing business with social-service agencies in New Jersey. The product of a
cooperative effort between three state departments, OEL currently allows more than 2000
case managers and 800 social service agencies in 17 of New Jersey’s 21 counties to identify
the services for which a client is eligible; identify service providers; share client information;
and, in the near future, complete certain applications. According to OEL Director Bill
Kowalski, however, the key to achieving success for this large and politically complicated
project was starting with a smaller pilot project. When the idea of sharing information
between the state and social service agencies was first broached in the mid-1990s, there was
general enthusiasm among the key stakeholders. However, after a consultant’s report indi-
cated the project would require significant financial and human resources commitment
waned, and the project nearly died. Working together, undeterred individuals from three
state departments crafted a common vision for OEL and launched a smaller pilot project
with Atlantic County, NJ. As the pilot evolved, proponents of OEL used the success of the
pilot to win support from the Governor and other political stakeholders. Once this support
was secured, OEL’s proponents were then able to use the groundwork laid with the pilot to
move quickly and offer its services to every county in the state. While the value of “starting
small to prove the concept” was not lost on OEL’s proponents, Kowalski notes that they were
still overly aggressive with the state-wide rollout of OEL. Despite the success of the pilot,
there were still technical and organizational challenges that needed to be worked
out before expanding the project so quickly.

For more information visit One EASE E-Link at www.oel.state.nj.us
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An Example. Throwaway Prototyping. Throwaway prototyping involves producing a simulation
system that can be used for testing. For example, in the One EASE E-Link (OEL) project (above),
the project team was not sure if the pilot being used in Atlantic County, NJ would serve the needs
of the social services community. Trying a prototype with some basic functionality can help identify
the direction the project should take. Based on insights from experience with the first prototype,
the project team may decide to develop another throwaway prototype with different options.
Alternatively, the prototype may prepare the team enough to commit to a fully functional version
of a new system. As it turned out, the client-server technology on which the original prototype
for OEL was based proved to be unacceptable. Fortunately, Internet technology was gaining promi-
nence at the time, enabling the implementation team to throw the old pilot away and try a new one.21

•   •   •

Over the past decade, public sector leaders have improved their ability to manage significant IT
implementations. Traditional project management tools and methodologies have helped, especially
with problems of sheer size and complexity. The key challenges that remain, however, are typically
associated with the politics of organizational change, not technology. To succeed, leaders must
understand and resolve issues of confusion and conflict. Seven guidelines are summarized in Figure 2.
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1. Copy without embarrassment: Look, learn, and do.

2. Mobilize and maintain broad support in shaping the vision.

3. Engage users, including citizens, in making objectives operational.

4. Assemble a diverse team under a project manager with organizational authority.

5. Maintain pressure for progress, accelerating the cycle of innovation.

6. Kaizen: Implement in short, quick bursts or building blocks.

7. Use a “slow trigger, fast bullet” approach for the toughest projects.

In sum: Leaders must respond to the organizational and behavioral challenges of major

IT implementations.

Figure 2: Guidelines for Implementing IT Initiatives in the Public Sector



N E X T  S T E P S

What can you do to prepare for the next significant IT implementation? In general, you need to
proactively manage the confusion and conflict associated with IT implementations. To apply the
above guidelines to your own setting, consider the following next steps.

1. Assess your track record on IT implementations. Before making or even proposing change,
understand where you are today. Is your organization successful in implementing IT initiatives on
time and within budget? How does your success compare to that of your peers? Do your current
practices address the organizational and political dimensions of IT implementation?

2. Explicitly address organizational and political issues. More than likely, your current methodology
considers financial and technical feasibility as part of the implementation planning process. Go
beyond these to also discuss how you will use a vision and business objectives to maintain support
and keep your project focused. Demand a clear statement of how the development team will be
assembled, how conflicts will be resolved, and how users will be engaged in the process. In short,
make explicit that which is too often overlooked or dismissed.

3. Prepare for a future dominated by enterprise and other cross-boundary projects. We are moving
from just putting things on the Internet to initiatives that require enterprise-wide integration and
organizational restructuring. These new initiatives are more difficult, raising the levels of potential
conflict and confusion. But now is not the time to shy away. Highlight the value of IT and main-
tain pressure for progress. Adopt strategies that plan across boundaries, then move to demonstrate
value in steps that are as quick and decisive as possible.

Brief advice for a variety of stakeholders can be found in Figure 3.

•   •   •

As governments move further into electronic service delivery, implementation challenges will con-
tinue to grow. We need leaders who can accurately assess and effectively address organizational and
political barriers.

This report offers guidelines for meeting these needs. We hope that public leaders—and their many
overseers in the public at large—will find these guidelines useful.
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Subsequent reports of the Harvard Policy Group on Network-Enabled Services and Government
will explore other imperatives for the year 2000 and beyond. Our next report will examine how to
improve budgeting and financing to identify and fund promising IT initiatives, especially cross-
boundary and multi-year projects.

18 #3: UTILIZE BEST PRACTICES IN IMPLEMENTING IT INITIATIVES



#3: UTILIZE BEST PRACTICES IN IMPLEMENTING IT INITIATIVES 19

The President. As enterprise-wide projects become more important, highlight the need for public
leaders to stay engaged and to effectively address challenges associated with organizational and political
barriers. Maintain pressure for fast development cycles, looking for quick demonstrations of value.

Legislators. Provide disciplined but realistic oversight, focusing on keeping projects in line with their
business objectives. Demand to see more than just financial planning.

Governors. Emphasize the need for your executive team to work together in an enterprise-wide planning
process. Actively participate in setting the vision and business objectives for e-government.

Local government leaders. In addition to developing an enterprise-wide plan (see Governors above),
work to establish the ties that make cross-jurisdictional implementations possible.

Judges. Justice is one of the areas that has seen a fair amount of success in implementing large,
cross-boundary IT initiatives. Share the knowledge gained from these successes and maintain the
pressure for progress.

Budget directors. Along with the CIO, you need to lead the enterprise planning process. Give project
managers the authority they need for implementation, holding them accountable for business results,
not just finances.

Agency and program heads. Implementations will succeed or fail based on your ability to manage the
confusion and conflict of organizational change. Assemble a balanced development team, make sure the
vision is clear, and keep the project moving forward quickly and decisively.

Chief Information Officers. Along with your CFO, build a strong executive team for enterprise plan-
ning. Use methodologies that ensure your managers address the organizational change dimension of
IT implementations.

Technology community. Use your extensive experience with IT-based institutional reform to help
governments become more realistic about what it takes to implement; developing application service
provider (ASP)-based, enterprise solutions may be an important strategy.

Associations and interest groups. Make fast follower strategies as productive as possible by aggressively
identifying and sharing best practices.

The press. Follow up to see if the promises of e-government have been implemented, reporting
realistically on the successes as well as failures.

The public. Look for results, not just promises: easier access, better customization, greater productivity,
better overall value. These are the signs of effective implementation.

Figure 3: Advice for Stakeholders: How to Implement IT Initiatives in the Public Sector



A p p e n d i x  A

M E M B E R S H I P  O F  T H E  H A R V A R D  P O L I C Y  G R O U P

O N  N E T W O R K - E N A B L E D  S E R V I C E S  A N D  G O V E R N M E N T

Ms. Kathleen Adams Assistant Deputy Commissioner, Systems, U.S. Social Security Administration*

Mr. Reg B. Alcock, M.P. Member of Parliament, Canadian House of Commons

Mr. Russell Bohart Director, Health and Welfare Agency Data Center, State of California*

Mr. Mark Boyer Senior Manager / Public Sector, Internet Business Solutions Group, Cisco Systems

Ms. Janet Caldow Director, Institute for Electronic Government, IBM

Mr. Dennis J. Fischer Commissioner, Federal Technology Services, General Services Administration*

Mr. Thomas M. Fletcher Associate Director, Program on Strategic Computing and Telecommunications in the Public Sector,
John F. Kennedy School of Government*

Ms. Michele Grisham Manager / Public Sector, Internet Business Solutions Group, Cisco Systems

Ms. Nada Harris Deputy Assistant Secretary, Information Resource Management, U.S. Department of Veterans Affairs*

Mr. Jono Hildner Acting Administrator, Health Division, Oregon Department of Human Services*

Ms. Kathleen Hirning Deputy Director for Information Technology, National Partnership for Reinventing Government*

Hon. Scott Howell State Senator, State of Utah*

Mr. Steven W. Jennings Executive Director, Central Technology Center, Harris County, Texas

Hon. Randy Johnson Commissioner, Board of Commissioners, Hennepin County, Minnesota

Mr. Paul D. Joseph Chairman, State and Local Enterprise Solutions Committee, Information Technology
Association of America*

Mr. William Keller Deputy Commissioner, Department of Information Technology and Telecommunications,
City of New York*

Mr. John Kelly CIO and Director, Government Information Technology Agency, State of Arizona*

Mr. William Kilmartin Vice President, State and Local Solutions, American Management Systems

Mr. Steve Kolodney Director, Department of Information Services, State of Washington

Hon. Timothy Loewenstein Chairman, Board of Supervisors, Buffalo County, Nebraska

Mr. Bruce W. McConnell Director, International Y2K Cooperation Center; (former) Chief Information Policy
and Technology Branch, U.S. Office of Management and Budget*

Mr. Randall Murphy Administrator, Management Services Department of Lake County, State of Illinois

Ms. Jane Smith Patterson Director, Office of Technology, State of North Carolina

Mr. Will Pelgrin, Esq. Executive Deputy Commissioner, Office of Technology, State of New York

Mr. Alvin M. Pesachowitz Chief Information Officer, U.S. Environmental Protection Agency*

Mr. Howard A. Peters III Secretary, Department of Human Services, State of Illinois

Mr. André N. Pettigrew Member of Executive Cabinet, State of Colorado*

Ms. Carolyn T. Purcell Executive Director, Department of Information Resources, State of Texas

Ms. Wendy Rayner Chief Information Officer, State of New Jersey

Mr. Rock Regan Chief Information Officer, State of Connecticut

Mr. Robert Reisner Vice President, Strategic Planning, U.S. Postal Service
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Hon. Marlin Schneider State Representative, State of Wisconsin

Mr. Larry J. Singer Chief Information Officer, State of Georgia

Mr. Phil Smith Director, State Federal Relations, State of Iowa*

Ms. Anne F. Thomson Reed Chief Information Officer, U.S. Department of Agriculture

Hon. Barbara Todd Commissioner, Pinellas County, Florida

Mr. Richard J. Varn Chief Information Officer, State of Iowa

Hon. J.D. Williams Controller, State of Idaho

Mr. Terry Wood Councilman, City of Jacksonville, Florida*

Mr. Robert J. Woods Commissioner of Federal Telecommunication Services, U.S. General Services Administration*

Mr. Gregory Woods Chief Operating Officer, Student Financial Assistance, U.S. Department of Education

*Note: Organizational affiliations and position titles reflect the professional status of HPG members at the time of their initial association with the group.

P R O J E C T  S T A F F

Mr. Charles Vincent Mr. Scot Barg Ms. Stefanie Rosen Mr. Jeff Brown
Project Manager Assistant Director—Research Project Assistant Events Coordinator
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D.C.: CQ Press, 2001.

Government of Canada, Treasury Board of Canada Secretariat, Chief Information Officer. The Enhanced Framework for the
Management of Information Technology Projects. Published as part of the Enhanced Management Framework (EMF). 1996.
(www.cio-dpi.gc.ca/emf/Publications/Publicationsplash_e.html).

Heifetz, Ronald A. Leadership Without Easy Answers. Cambridge, MA: The Belknap Press of Harvard University Press, 1994.
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For more information, visit the Standish Group web site at www.standishgroup.com
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G L O S S A R Y

Asynchronous Communication—A communication pattern in which the two (or more) parties involved are not communicating at
the same time. Telephone conversations are an example of synchronous communication—both parties must be on the telephone at
the same time. An email message is an example of asynchronous communication—one party can send a message and the other can
read it hours or days later.

Broadband—A general term for high-volume, multiple-channel telecommunications capacity available via a single medium (e.g. a
wire or cable). While narrowband (the equivalent of one telephone voice channel) is adequate for the transmission of text and
numerical data, broadband connections allow the efficient and reliable delivery of voice, data, and video over one integrated network.
Because multimedia content is seen as vital to businesses and consumers alike, electronic networks are increasingly moving to broad-
band, which in turn will have important long-term implications for commercial development and civic life.

Database—A set of data structured to support the storage, retrieval, and analysis of information, often custom-designed for specific
business applications. Databases are central to information processing since they allow new and more efficient ways of assembling
records and organizing work. A key step in developing databases is implementing consistent definitions or standards so that data can
be meaningfully shared among users. Examples include standard charts of accounts for financial data, standard methods of coding
geographical information, and standard templates for archiving audio and video material. (See also: Standards.)

Digital—Data that has been created, transmitted, or stored as a string of signals coded as “1”s (on) or “0”s (off ). Data in digital
form (text, numbers, graphics, voice, video, etc.) can be stored and processed by computers and communicated at high speed over
electronic networks with complete accuracy and reliability. Exact copies of digital data can be made in which the nth copy is indis-
tinguishable from the original.

E-government—A term commonly used to describe the interaction between government and citizens over the Internet. E-govern-
ment has evolved rapidly from merely publishing or disseminating government information electronically, to online interactions and
transactions between government and citizens. As governments begin to reorganize and integrate their work processes to take advan-
tage of computer networks, e-government may come to define a new or transformed relationship between citizens and government
enabled by networks.

Electronic Benefits Transfer (EBT)—Refers to the transfer of government benefits (funds or resources) to individuals through the
use of a card technology. Individuals access their benefits through Automated Teller Machines or retail point-of-sale terminals.

Electronic commerce (or e-commerce)—Transactions where money is exchanged for valuable goods and services with either the
money and/or the goods and services transported over computer networks.

Encryption—The act of scrambling information into a form called a cipher, usually to keep it from being read or modified by unau-
thorized parties. This is achieved through the use of algorithmic “keys” that scramble the information at one end and unscramble it
at the other. Computer-based encryption can be used both for purposes that society wants to prevent (criminal and terrorist commu-
nications) as well as those it wants to support (private and secure social and commercial communications).

Fast Follower(ship)—In the context of innovation diffusion, a fast follower is one who adopts an innovation shortly after the initial
innovator (or first mover), but appreciably before the majority of those who eventually implement the innovation. For a more detailed
discussion of innovation diffusion see Everett M. Rogers, Diffusion of Innovations, Third Edition. New York: The Free Press, 1983.

Geographic Information System (GIS)—A set of hardware and software tools used to gather, manipulate, and analyze geographically
referenced data. GIS are used by many government agencies. For example, transportation departments use GIS to determine the
most efficient corridors for highway construction, and housing departments use GIS to help select the best locations for urban
renewal projects.

Geographic Positioning System (GPS)—A system that uses satellites and small, portable receivers to determine the physical position
of an object or person. Increasingly ubiquitous, GPS are used to track the locations of airplanes, boats, cars, and even individuals to
within an accuracy of a few meters.

Hardware—Broadly, the physical components of information technology: computers, peripheral devices such as printers, disks, and
scanners, and the cables and switches that link digital networks. The key components of computer hardware are microprocessor
chips, which have doubled in productivity every 18 months, as measured by instructions executed per dollar (a phenomenon referred
to as Moore’s law). (See also: Software.)

HTML—Hypertext markup language. See: World Wide Web.
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Information infrastructure—The interdependent capacities and standards for digital communication and data processing (both
hardware and software) that support the flow of information, much as a highway infrastructure supports the flow of vehicles.
(Hence, the vernacular catchphrase, “Information Superhighway,” as a general reference to the interconnected system of computer
networks exemplified by the Internet.) The ongoing expansion of this information infrastructure raises vital issues about when and
how to establish and refine the technical standards on which it operates, including important related questions about funding, securi-
ty, privacy, and collective democratic values.

Information technology (IT)—The umbrella term that encompasses the entire field of computer-based information processing:
computer equipment, applications and services, telecommunication links and networks, digital databases, and the integrated techni-
cal specifications that enable these systems to function interactively. (See also: Information infrastructure.) The rapid development
and expansion of these technologies over the last twenty years has ushered in the current historical period widely referred to as the
“Information Age” or “Information Revolution,” comparable in economic and social magnitude to the Industrial Revolution of the
early 19th century. The profound transformations brought about by computer networking have made information processing (rather
than industrial manufacturing) the key factor in economic productivity and global commerce, thereby supplanting large segments of
the traditional blue-collar labor market with a white-collar force of information or knowledge workers.

Internet—The vast network-of-networks that uses open rather than proprietary standards to support computer-based communica-
tions at an incredibly large and efficient worldwide scale. Originally developed by the U.S. Defense Department for use in research
in the 1960s, the Internet has become the foundation of our information infrastructure, an ever-expanding universe of network serv-
ices and applications organized in geographically dispersed rather than centralized form.

Kaizen—Originally defined in Masaaki Imai’s book Kaizen: The Key to Japan’s Competitive Success, kaizen refers to a process of con-
tinuous improvement through small sustainable steps.

Knowledge-based economy—A term used to describe an economy in which the defining factor of production is knowledge. The
19th century saw the rise of the industrial-based economy in which goods were produced in large industrial manufacturing plants.
Today, a growing number of people produce, use, and share knowledge in their day-to-day work. Since information can be expressed
digitally, computer networks have enabled the rapid growth of the knowledge-based economy.

Leadership—Any act by an individual member on the behalf of a group, with the intent to get the group to better meet its goals.
Leadership for previously known problems relies heavily on authority and technical expertise, while leadership for new or adaptive
problems relies on getting the group to confront the inadequacies of its old values and routines, and thereby develop more effective
solutions. In general, the challenges of the information age (which involve a high degree of confusion and conflict resolution) call
for adaptive leadership.22

Marginal cost—The cost of the next in a series of products. Typically, first products cost more because of the expenditures required
to set up the production process, with the unit cost then falling over time as the volume of activity increases. For most manufactured
goods, however, diminishing returns-to-scale eventually cause marginal costs to rise. With information-technology products, by con-
trast, the dynamics are dramatically different: extremely high set-up costs (hundreds of millions of dollars for some software prod-
ucts) followed by almost zero costs for extra copies and no diminishing returns-to-scale for extremely high production volumes.
Pricing policies for information goods are thus markedly different than for traditional industrial goods, and pricing policies in the
economy at large are likely to change as the Information Age progresses.

Network—A set of communication paths (or channels) and the points (or nodes) they connect, including switches to determine
which channel will be used when more than one is available. Computer networks, like telephone networks, can be thought of as
telecommunications highways over which information travels. Networks benefit greatly from economies of scope and scale. Digital
networks typically use packet-switching rather than circuit-switching to greatly increase efficiency and throughput. (See also: Switching)

Open-source—Computer programs that are distributed as open-source are distributed along with access to the source code—the
program instructions as written by the programmer. Once distributed, the author of the program must allow users to modify the code
and redistribute it freely, while users are prohibited from selling the program or any derivative thereof without the accompanying source
code. The open-source nature of the program is usually protected by an open-source license such as the GNU General Public License
(GPL). The rationale behind open-source is that a larger community of programmers will use, improve, and develop the program.

Pen-based Computer—A computer that the user interacts with via an electronic pen or stylus rather than a keyboard or mouse.
Most PDAs (see below) or hand-held computers are pen-based computers.

Personal Digital Assistant (PDA)—A small hand-held computer that can be carried around by an individual, and that is most com-
monly used for personal management tasks such as storing phone numbers, reading email, or scheduling. As wireless technologies
continue to develop, PDAs are also being used to communicate over networks.
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Portal (or Internet Portal)—On one level, a gateway or single point of entry through which the user can access related information
from a variety of sources. For example, many governments are launching portals as a single point of entry to government information.
It is interesting to note, however, that as governments adjust to the concept of a single point of entry, they are beginning to rethink
how they interact with constituents. Rather than organizing the user’s experience around agency boundaries, they are breaking down
these boundaries to organize information and interactions around the user’s needs.

Productivity—The ratio of goods produced in relation to the resources expended in production. Increasing living standards largely
depend upon increasing productivity. Production processes that use information efficiently will typically be much more productive
overall than older industrial production methods. This is the principal driving force behind the commercial, social, and political
changes catalyzed by information technologies.

Prototype—A pre-production, functioning model of a system or application. A prototype is generally used for the evaluation of design,
performance, or production potential.

Public goods—Goods with impacts that “spill over” beyond those directly involved in buying and selling, thus weakening market
forces as the mechanism for efficient resource allocation. Computer-based services have the potential of providing many positive
spillovers to the public sector, since the marginal cost of IT production over time is virtually zero. One of the paramount political
questions of the Information Age is where to draw the boundary between public and private benefits and, therefore, who should pay.

Scope Creep—The gradual accumulation of new or expanded requirements after a project plan (project scope) has been agreed upon
by all parties. Scope creep is a significant risk to implementation success as it increases cost and extends project timelines.

Server—A computer program that provides services to other programs or computers. This term is also used to describe the computer
on which such a program operates. In the “client-server” network model, client programs make requests from servers connected to the
same network. On the World Wide Web (see below) a browser acts as a client program, making requests for files or other information
from web servers. These servers can be located any place in the world that is connected to the Internet.

Slow Trigger, Fast Bullet—An analogy used to describe an implementation strategy in which careful project planning and preparation
(the slow trigger) is followed by swift and decisive action steps (the fast bullet) that quickly move the project to a stage that safely
demonstrates value.

Smart Card—A small electronic device or token (often the size of a credit card) that stores information in a memory chip. Information
can be added, read, or changed using a smart card reader.

Software—A catchall term for the sets of instructions (programs) used to operate computer hardware. Software production and main-
tenance today has become a primary determinant in the success or failure of business and government organizations.

Source Code—See: Open-source.

Standards—In the context of electronics, standardized technical specifications allow functions to be coordinated by automatically
adhering to the set standard. Thus, standards for the voltages used for signaling allow devices to “talk to one another” in a consistent
format, and standards for financial accounting allow for the meaningful aggregation and analysis of financial databases. With informa-
tion technologies there is an inherent tension between the creation of new capabilities through innovation (a few people trying new
ways to do things) and the subsequent applications of those capabilities through standardization (many people following established
ways of doing things). Determining when and how to set standards is therefore a critical leadership issue, as is deciding whether such stan-
dards should be “open” for use by the general public or whether they should be protected by copyright or patent statutes.

Switching—The engineering mechanism that designates alternate channels or paths in a telecommunications network. Historically,
telephone networks have used circuit-switching, where an entire channel between two connections is made available for the duration of
the communication. Most computer networks, by contrast, have been designed to use packet-switching, which breaks up the transmit-
ted data into individual units or “packets,” each of which contains the destination address of the data. The packets are then independ-
ently routed through the network and reassembled by the computer at the destination address. Packet-switching allows data from mul-
tiple users to efficiently use the same path on the network. Major developments are now underway to enable packet-switched networks
to carry digital voice and video more effectively.

Total Quality Management (TQM)—A management philosophy that became popular in the 1980s and 1990s. TQM is focused on
continuously improving the performance of all individuals and processes in achieving customer satisfaction.

World Wide Web (www or Web)—Standardized tools and software that allow non-technical users to find, display, and communicate
text, graphics, voice, and video located on the Internet. The Web’s fundamental components include HTML (hypertext markup lan-
guage), pointers or hyperlinks (that rapidly access specific material that may reside on computers halfway around the world), and
browsers (software that allows users to display and interact with Web content). Web technology is credited with democratizing the
Internet by simplifying and streamlining key networking tools and functions for the general public.
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