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Introduction

This handbook is designed to help you and your organization to work
through the complex and challenging process of analyzing an informa-
tion problem or need, identifying and evaluating possible technology-
based solutions, and ultimately selecting the information technology
or combination of technologies that will respond to the need in the
most cost-effective and satisfactory way. The book was produced by a
group of six University at Albany faculty and research staff who are
associated with the University’s Center for Technology in Govern-
ment.

Established in 1993, the Center pursues innovative ways of applying
computing and communications technologies to the practical prob-
lems of information management and service delivery in the public
sector. Its focus is on using information technology to increase
productivity, reduce costs, increase coordination, and enhance the
quality of government operations and public services. Its work is
project-centered, and emphasizes the formation of effective system
development partnerships among government agencies, the University,
and the private sector.

This handbook offers a detailed approach to information technology
project planning. It begins with a consideration of the special charac-
teristics of the public sector as an environment for making manage-
ment decisions and information technology choices. Next, we de-
scribe nine evaluation products, culminating in final problem analysis
and choice of an optimal IT solution to an information problem or
need. Chapter 3 presents nine proven evaluation methods that can be
employed in combination to realize the critical products that are
essential to sound decision making. Chapter 4 illustrates a variety of
actual uses of these evaluation products and methods in the context of
three recent Center projects, which are presented as case studies, and
represent agencies of different size and character, with widely varied
missions. The concluding chapter offers a number of exercises de-
signed to enhance the reader’s ability to apply the methods and create
the evaluation products that are the book’s central focus.

In introducing this array of evaluation products and methods, each
subsection follows a consistent pattern, explaining in turn what the
product or method is, its value, some of its major limitations, and
where to find more information. For some of the less familiar tech-
niques, such as modeling and simulation, the presentation offers step-
by-step guidance through the process.
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This handbook was designed to support tutorials and group work-
shops offered by the Center for managers and staff of government

agencies. It can, however, also be used independently as a guide to
proven methods of analysis by any group of agency personnel who
must address and resolve an information-related problem.

Astute public managers do not need to be cautioned about the risks
associated with information technology choices and commitments in
government today. A recent study by the Standish Group of both
public and private sector organizations in the United States reports
that “one third of all [information] systems development projects are
canceled before they are ever completed,” and that “only sixteen
percent of all IT projects were considered successful.” ¥t the return
on taxpayer investment in well planned, soundly executed informa-
tion systems development projects can be phenomenal in terms of the
enhanced capacity of government agencies to provide more and
better service to more citizens, often at lower transaction costs.

No formula can guarantee success in developing and implementing a
new IT application. But this handbook does offer a tested approach
to reducing the risk of failure. One key is to apply the familiar first
principle of modern architecture — that form follows function. The
initial focus of I'T systems planning needs to be on the underlying
business processes and service objectives of the organization, rather
than on the technology itself. The best technology will not correct
bad management practices or poorly designed business processes. A
second principle of sound planning is to carefully and creatively
identify all of the stakeholders, both within and outside the agency,
and to understand clearly the different system performance expecta-
tions of each stakeholder group. Each stakeholder group needs to be
taken into account in identifying and considering I'T options in terms
of the costs and potential benefits. Modeling, system simulations,
and especially rapid, small scale prototyping are among several
techniques described in this handbook that are useful in making the
best choice among an ever-expanding array of IT options and poten-
tial combinations, as well as in anticipating problems in advance of
full-scale implementation of a new system. One important lesson that
can be learned from the experiences of the organizations that are the
subjects of the case studies in Chapter 4 is that there are often op-
tions that lie between “all or nothing,” and that the most cost-effec-
tive solution to a service problem or need is not necessarily to install
the most sophisticated electronic information technology. Finally, a
sound IT project plan will incorporate within it specific, objective,
system performance measures as a basis for ultimate project
evaluation.
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We acknowledge with thanks the active collaboration of the state and
local government agency managers and technical staff who have
participated as full partners in the Center’s projects. Without their
willingness to open their programs to study, to experiment with new
approaches to problem analysis, and their strong commitment to
improving government services through creative IT innovation, the
work that we describe here could not have been accomplished. We
hope that by sharing the experience of the Center for Technology in
Government and its agency clients through this handbook, other
public sector and governmental organizations that are trying to
address similar information problems and needs will be empowered to
make better technology decisions and sounder, smarter I'T choices.
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Chapter 1. Overview:
Why Evaluate IT Choices?

Layers of Complexity

Program, Policy &
Economic Context

Organizational
Setting

Technology

Solution Business Processes

Why evaluate information technology (IT) choices? Because IT
innovation is risky business in every organization. Organizations of all
kinds abandon IT projects because they fail to accomplish the objec-
tives they were intended to meet. In both the public and private
sectors, I'T innovation is limited by several common risk factors.
Government seems to have even more trouble than the private sector
in successfully applying new technology. The public policy choices
and public management processes that are part of government make it
an especially difficult environment for I'T managers. This environment
adds several risks that are unique to the public sector. These layers of
complexity present a daunting challenge to public managers who are
responsible for choosing, funding, and building I'T innovations.
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Risks Inherent in the Public Sector Environment

] Extreme risk
aversion

4 Divided
authority over
decisions

4 Multiple
stakeholders

{7 One year
budgets

Government’s business is public business. This means that most new
ideas have to be implemented in full public view. An innovation-
gone-wrong risks not only dollars, but the credibility of an agency
and its leadership with legislators, executive officials, and the public.
It’s not surprising that government tends to rely on the “tried and
true.”

Executive agency managers do not have a clear line of authority over
agency operations. Their decisions are circumscribed by existing law,
the limits of current appropriations, a civil service system, other
political constraints, and a variety of procedures mandated by both
legislatures and the courts. These restrictions do not blend well with
the complexities of managing a multi-million dollar IT project in a
rapidly changing technical environment.

Government programs are characterized by a multiplicity of stake-
holders who often have competing goals. Customers, constituents,
taxpayers, service providers, elected officials, professional staff, and
others all have some stake in most programs. Understanding how
different choices may affect each stakeholder group helps to prevent
unexpected problems.

Since most government budgets are handled on an annual cycle,
uncertainty about the size and availability of future resources weak-
ens the ability of government agencies to adopt new I'T innovations
successfully.
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{7 Highly regulated
procurement

4 Many links
between
programs and
organizations

Most decisions to adopt emerging technologies are made through the
traditional competitive bidding process, a one-shot technique that is
ill suited to the experimentation and learning that should appropri-
ately accompany such large investments. While the goals of competi-
tive procurement are goals of integrity and fairness, the processes are
often a source of problems and delays, especially when agencies write
requests for proposals (RFPs) that depend on the limited information
they have been able to gain from inadequate experience and research.

Few government programs stand entirely on their own. Most are
connected in some way to other programs in the same or other
agencies, or with non-governmental entities. Sometimes the connec-
tions are explicit and formal. Often they are informal or unintended.
Changing one program often means that some other program will be
affected.

Organizational Risk Factors

4 Lack of
alignment
between
organizational
goals and system
objectives

4 Lack of
organizational
understanding,
support and
acceptance

The goal of IT adoption should be to enhance or improve an
organization’s ability to carry out its main mission or business objec-
tives. It should improve customer service, reduce inventories, speed
production, increase revenue, prevent errors, or reduce costs. An IT
organization that becomes enamored of a database or office automa-
tion project without understanding how real people use information
to accomplish real work is setting itself up for failure.

Much has been written about the critical importance of top manage-
ment support for a technology initiative. But support and acceptance
throughout the organization, especially among the people who will
use the technology or its products, is equally important, and often
more difficult to achieve.
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Risks Associated with the Work to be Done

J Failure to
evaluate and
redesign business
processes

Meeting the needs of customers, employees, and decision makers
means carefully analyzing, evaluating, and improving business
processes. The analysis needs to include information flow and work
flow. Analysts need to separate the value-added steps from the ones
that simply add time and expense to a process. Without this initial
process redesign step, systems are often created that do not serve
business needs, are too expensive for the small productivity gains
they provide, or are not flexible enough to meet changing demands.

Risks Associated with Technology

 Failure to
understand the
strengths and
limitations of
new technology

Information technology is constantly changing and improving. No
one is able to keep up with the details of new developments or to
understand comprehensively how each new technical tool works.
There are many technology choices for most jobs and these need to
be evaluated. Add to this the fact that most new technologies must
work in tandem with others, or must be incorporated into existing
older systems, and the potential for trouble mounts rapidly.

In short, government managers need to evaluate IT choices because
these are among the most complex and expensive decisions they are
expected to make.

There are three ways to mitigate the risks inherent in these complex
decisions:

¢ thoroughly understand the problem to be solved and its context

identify and test possible solutions to the problem

¢ evaluate the results of those tests against your service and
performance goals

L 4
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This handbook is devoted to helping you to understand and carry out
these three critical tasks. It is designed to help any government
manager follow a well-tested methodology for evaluating I'T innova-
tions before deciding (with greater confidence) to make a significant
investment.

Overview of Evaluation Products and Methods

It is a well-established principle in I'T management that successful
applications of technology flow from aligning the technology with the
programmatic objectives of an organization. Often technology en-
ables the creation of new products and new processes that are
substantial improvements in terms of quality and cost over other
ways of doing the job. In order to reap the benefits of such strategic
technology applications, it is necessary to take a comprehensive look
at the technology and the environment where it will be applied. The
purpose of this handbook is to present to you a suite of tools and
products that can be used to gain such a holistic perspective on a
proposed application.

The methodology presented in this handbook includes nine evalua-
tion products that can be developed using several combinations of
nine evaluation methods. The products can each be achieved by more
than one approach or method. They are not a prescribed set of
ordered steps because they can be, and often are, used iteratively.
You will often learn something in one activity that will lead you to
return to an earlier one in order to improve your evaluation.

Some of the tools are well within the skills of any competent man-
ager. Others require the help of an expert. Some evaluation activi-
ties are critical in every situation. (Fortunately, these are the less
expensive and time-consuming ones.) Others are optional depending
on your needs and resources. Most of the evaluation activities are
accompanied in this handbook by an illustrative example and/or an
exercise to help you learn to use it. We also guide you in many cases
to sources for more information.
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None of the products and methods described in the handbook is a
new invention. Each has been used countless times by competent
managers in evaluating proposed projects both in information
technology and more generally. What is unique about the approach
suggested in this handbook is the synergistic effect of combining
these techniques and products into a powerful analytic method. By
using a series of different tools, each individual tool builds on the
perspective gained from earlier steps in the evaluation, and provides
additional insight more powerful than if used alone. The result is a
multi-faceted analysis of the proposed project that has a high likeli-
hood of accurately predicting success.

Overview of Case Examples

Throughout this handbook we will refer to three case studies to
illustrate the use of these evaluation tools. All are based on real
projects conducted at the Center for Technology in Government
(CTG) during 1993-96. The first case is about the Adirondack Park
Agency (APA) and its need to manage information and improve
customer service related to land use permits. The second is about
the Office of Regulatory and Management Assistance (ORMA, now
the Governor’s Office of Regulatory Reform) and its quest to
provide entrepreneurs with information about permits needed to
start or expand a business venture. The third is the Internet Ser-
vices Testbed project which involved seven state and local govern-
ment agencies in a process of defining, designing, and building
information services on the World Wide Web. All three projects
were successfully concluded with formal evaluation data that helped
these agencies to make “smart I'T choices.” The cases are summa-
rized very briefly here and described more fully in Chapter 4.
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Case 1: An Electronic Reference Desk for the APA

Program Mission: balance economic development and environmental protection in the 6
million acre Adirondack Park; administer a statutorily defined permitting process for
development projects on privately owned land

Problem: inability to respond in a timely manner to requests for jurisdiction and permits;
rapidly growing data stores in a variety of physical formats

Technologies Used: GIS, document imaging

Evaluation Concepts Illustrated:
Stakeholder analysis using group decision conference
Prototype of a geographic information and document imaging system
Cost and performance measures development using group decision conference

Case 2: A Voice Response System for ORMA

Program Mission: help entrepreneurs identify and complete the permits needed to begin or
expand a business

Problem: only 16% of calls being handled by the current telephone assistance system
Technologies Used: speaker-independent voice response system

Evaluation Concepts Illustrated:
Measuring costs and benefits using group decision conference
A process model of the business permits problem
A simulation model of potential solutions
Measuring system performance with an experiment
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Case 3: Internet Services Testbed

Program Mission: seven agencies seeking to develop and deliver services on the
World Wide Web

Problem: little experience, new technologies, uncertainty about costs and benefits
Technologies Used: Internet protocols, hypertext, email, graphics, multi-media
Evaluation Concepts Illustrated:

Strategic framework using group decision conference

Finding best practices through electronic Internet searches
Assessing performance barriers with a survey
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Organizing Framework

The products, methods, case examples, and exercises are summa-
rized in the table below. This is the framework for the rest of the

handbook.

Organizing Framework for Making Smart IT Choices
Why? Understand the problem Identify & test Evaluate results &
& its context solutions make smart choices
+ Stakeholder analysis Best practices Cost & performance
What? + Strategic framework research measures
+ Models of problems Models of Final analysis &
solutions choices
Prototypes of
systems
+ Group decision Group decision Group decision
How? conferences conferences conferences
+ Interviews Literature reviews + Interviews
¢+ Surveys Prototype ¢+ Surveys
+ System simulations development- + Experiments
Interviews
Surveys
System
simulations
Technology
awareness
+ APA stakeholder APA prototype APA cost-performance
Cases and analysis ORMA group measures
Examples ¢+ ORMA process model decision + ORMA experiment
+ Internet services conference Internet services
strategic framework ORMA simulation survey
model
Internet services
best practices
+ Strategic framework Process model + Interviews
Exercises + Model of a problem Prototype + Surveys
+ Experiments

Center for Technology in Government
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Chapter 2. Evaluation Products

In this chapter, we describe nine different evaluation products that can
contribute to defining a problem, identifying and testing possible
solutions, and making a sound choice among possible different infor-
mation technology options. As the summary indicates, most are
critical to problem analysis and solution.

Evaluation Products Critical or optional? Example
stakeholder analysis critical APA
strategic framework critical INTERNET
models of problems critical ORMA

best practices research critical INTERNET
models of solutions optional ORMA

prototypes optional APA
cost & performance measures critical APA, ORMA
final analysis & choices critical APA, ORMA
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Stakeholder Analysis

Too often, information system projects are defined in terms of only
one stakeholder — the agency that will build it. This can result in a
very myopic view of the costs, benefits, and other effects of the
project. More often a project will be defined in terms of two stake-
holders — the agency and the direct customer of the service. This is
better, but still ignores a whole host of other factors that can impinge
on the final result. There are many stakeholders in the environment
of a government program, and most innovative information systems
have multiple features or products that will affect these different
stakeholders in different ways. Some will see increased access to
services, or better quality service. Others may experience higher
costs or more competition for scarce resources. In short, some will
win and some may lose, and it is important to try to anticipate these
effects before a full-blown system development project gets under-
way. A stakeholder analysis is a simple evaluation product that gives
system planners and reviewers a rough, but fairly robust, picture of
how a proposed system might affect the variety of customers and
other players. A stakeholder analysis can be prepared by one knowl-
edgeable person and then reviewed and refined by others. It can also
be prepared in a facilitated group decision conference, where consen-
sus decisions are made about impacts and estimates.

d What Is It? A structured analysis of the main logic of a program or systems
initiative. Objects of analysis fall into two groups: stakeholders and
features of the innovation. The first group includes all kinds of
stakeholders, including direct customers, units of government, and
others who will be affected in any significant way by a program
initiative.

A programmatic assessment. The analysis seeks to identify the effect
each product or feature will have on each stakeholder group. Which
will benefit, which will be hurt? In what ways?

A business case. By attempting to quantify these effects, you can
begin to understand what kinds of investments might lead to different
outcomes. At a minimum, you should be able to understand how far
you have to go before you really understand these effects.
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{J What Is It
Good For?

] Some
Limitations

Specifying the possible results of an innovation. What, specificallly,
do you expect a program or systems initiative to achieve? The
stakeholder analysis forces you to be specific about how various
elements of a proposal will affect customers and other stakeholder
groups. It helps you move from very general descriptions to more
specific and measureable ones.

Understanding the external environment of an agency or program.
Most organizations are better at understanding internal dynamics than
external ones. The stakeholder analysis pays little or no attention to
the internal dimension and forces you to look outside your organiza-
tional boundaries to estimate the impacts and outcomes of a new
initiative.

Discriminating among stakeholder groups. You should be able to
specify how your initiative will affect different stakeholders and
estimate the magnitude of those effects.

Identifying the highest priority combinations of features and stake-
holders. Once you understand the different ways that your proposal
will affect different stakeholders, you should be able to see which
areas are the ones that should receive priority attention.

Making a rough assessment of data available and data needed for a
more complete evaluation. You will seldom be able to quantify all
effects. Often even baseline data will be unavailable. The stakeholder
analysis helps you see where your data is weak.

Choosing a “good” problem. A “good” problem is one worth the
time, effort, capital, and commitment it takes to solve it. Good
problems may have a number of uncertainties about them, but their
main components should be readily understood. They should not be
too narrowly constructed (this makes you tend to leave out important
factors), nor so broadly defined that they are far beyond your ability
(in terms of skills, resources, or authority) to influence or solve.

Makes assumptions about causal relationships and processes. Since
you have imperfect data, you need to make some educated guesses
about what causes or influences what. Keep testing these assumptions
as your project proceeds.

Mixes qualitative and quantitative impacts. Not every effect can be
reduced to a number. Sometimes qualitative measures are the only
ones that make sense. The stakeholder analysis allows for both, but
don’t take the lazy way out by stating an unmeasurable qualitative
measure, when a quantitative one would be better.
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Does not gather or generate enough data to draw solid conclusions.
This is a first cut analysis to give you a rough understanding of an
issue or objective. If done well, it will gather and generate some
useful information, but it won’t carry the weight of an entire project.
You need to delve deeper. Some of the other tools presented in this
chapter help you do that.

L How to Complete a Stakeholder Analysis

Stakeholder Analysis
Project:
Agency:
Stakeholders

Direct Customers Units of Government Other Stakeholders

Products & Features
Codes used in the cells to indicate the 1Q- Improve Quality EP- Enhance Productivity GR - Generate Revenue

effect of a product or feature on a stakeholder: IA - Increase Access GS - Generate Savings EB- Extended Benefit
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To complete a stakeholder analysis, take these steps:

1. Enter the system features or expected products in the first
column of a spreadsheet like the one illustrated above.

2. Enter the names of the key stakeholder groups at the top of
the remaining columns.

3. In each cell where a stakeholder will be impacted by a product
or feature, enter a descriptive phrase and one or more of the
following codes:

IQ: improves the quality of services to that stakeholder
IA: increases access to services for that stakeholder
EP: enhances the productivity of that stakeholder

GS: generates savings for that stakeholder

GR: generates revenue for that stakeholder

EB: offers an extended benefit to that stakeholder (e.g.
creates a new service)

* & & 6 o o

4. Note: If any of the impacts is negative (e.g. generates new or
higher costs rather than savings), place the corresponding posi-
tive code in parentheses. For example, if a system feature will
generate higher costs for stakeholder A, show the code this way:
(GS)

5. Based on your understanding of the importance of each stake-
holder, and any other assumptions (be sure to state them explic-
itly), select the five highest priority cells. These are the areas
where you expect your investment to yield the greatest return (or
loss) or have the greatest positive (or negative) programmatic
impact.

6. For each high priority cell, describe the impact in a word for-
mula. Then translate each of your formulas into quantitative
terms (e.g., number of transactions per year x time saved per
request x hourly salary & benefits per employee=salary savings).
If the data needed to make the estimate is unavailable, describe
the missing data and explain how it would be used if collected. If
only a qualitative impact can be described, describe it briefly. If
you need more data, decide how you will get it. If you had to
make more assumptions, be sure to add them to the list you
started in step 5.
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7. Continue to refine your estimates as you acquire better data.

8. Your final product includes:

¢ a completed matrix,
¢ a statement of assumptions,
¢ aset of quantitative impact estimates,
¢ aset of qualitative impact estimates, and
¢ astatement of unavailable data and how you
accounted for it.
4 For More See Chapter 4, Case 1, Example 1A for a stakeholder analysis for the
Adirondack Park Agency.

Information

Center for Technology in Government
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Strategic Framework

 What Is It?

J What Is It
Good For?

A strategic framework is another structured way to understand a
project proposal. Like the stakeholder analysis, the strategic frame-
work considers customers and other stakeholders. But it also helps
you to identify resources, partners, and innovations that might help
you achieve project goals. To be most effective, the strategic frame-
work should work with one project-specific objective at a time.
Strategic frameworks can be devised by one person and then pre-
sented to and reviewed by others, or they can be created through a
facilitated group decision conference.

An analysis of the internal and external factors that a public organiza-
tion must consider to achieve a program or service objective. A
strategic framework leads you to an initial identification of potential
resources including partners and to a closer look at potential uses for
information technology and other innovations.

Taking a high-level view. The framework lays out the full array of
internal and environmental factors that can support a particular
service objective by:

¢ Identifying potential partners to help achieve those objectives

¢ Identifying information and other resources that will be
needed

¢ Identifying innovative products and services that might be
relevant

¢ Getting more specific about the customers of the service

Thinking “outside the box.” Its focus on resources, partners, and
innovations pushes you to think more broadly about what is possible.

Refining objectives in light of what the environment has to offer.
Understanding your environment better may lead you to narrow,
sharpen, or expand your service objectives.
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L Some Focuses on “enablers,” but ignores barriers. You are more likely to

Limitations .
réviews.

identify barriers through modelling, prototyping, and best practice

Lacks the detail needed to craft a project plan or design a system.
Most importantly, this tool does not deal directly with the availability
or cost of identified innovations, resources, or partners. It focuses
your attention on what is possible rather than what is practical.

4 How To Construct a Strategic Framework

Resources —

Information
Other Resources

New Partnhers

Strategic Framework

Internal l External

Service Objective

~<«———Customers

|

Innovations

Products Services

Inside the Agency
External
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] For More
Information

Complete a strategic framework by following these steps:

1.  State your service objective as clearly as possible in the center
box. If you have more than one objective, create more than
one framework.

2. Then fill in the factors that are important in achieving that

objective.

¢ Who are or will be the customers of the service? Are
they external, internal, or both?

¢  What information and other resources (human, material,
financial, political) will you need?

¢ What innovative service approaches, technologies, or
other products might be useful?

¢ Who might be your partners in this endeavor?

Note that the same people or organizations can appear
several times in different roles (a customer might also be
a resource supplier, for example).

3. Look at the results and ask yourself the following questions:

<>

<

L4

Who needs to be on the development team?

Do we have or can we get the required resources?

Is there a good match between our customers’ capabili-
ties and the technologies we propose to use?

How will we engage in partnerships?

Have we pushed ourselves to think broadly about each
factor, or are we staying with what we already know
best?

Does this picture make sense?

4. Based on your answers, refine your approach and decide
when and how to proceed with your project.

See Chapter 4, Case 3, Example 3A for a completed strategic frame-
work for the Internet Services Testbed project, and Exercise 1, Using
a Strategic Framework to Define a Problem.

See also David F. Andersen, Salvatore Belardo, and Sharon S. Dawes,
“Strategic Frameworks for IT Innovation in the Public Sector,”
Public Productivity and Management Review, XVII (4), Summer,

1994.
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Models of Problems

A common outcome of an IT systems development project is that
after the system is designed, built, and installed, management discov-
ers that it solves only a part of the initial problem or that the problem
was poorly understood to begin with. This can occur because differ-
ent stakeholders identified in the initial stakeholder analysis can have
differing mental models or images of what the problems are and how
they should be remedied. A formal model of the problem makes
these implicit mental models clear by creating a small scale simplifica-
tion of the problem being addressed, usually in the form of a system
diagram, a set of equations, or a computer model (the simplest of
these can be a spreadsheet model), that can be manipulated to do
“what if ” analyses.

A key feature of these models is that they embody a collective vision
of the problem to be solved that is distinct from the mental models
and perceptions of any of the individual stakeholders. Sometimes
this external vision may be a diagram of how clients or services flow
through the system, a PERT chart that shows estimated times to
complete a series of tasks, or a process map that shows the many
steps involved in a complex business operation. In all of these
examples, key stakeholders can see how their own assumptions and
views of the problem fit into a larger view that is shared by all of the
stakeholders.

Another important feature of models is that they can be related to
measurable outcomes in the system being studied. Indeed, a good
model can reproduce, within its own flow chart or equations, the
essence of the problem that needs to be solved. Being able to repre-
sent a problem in a formal model is an assurance that the problem is
understood well enough to begin investing resources in framing,
testing, and evaluating solutions.

O What Are They? A forrqal model of a problem is not one single thing. Rather itis a
collection of products that work together to create a precise descrip-
tion of a problem to be solved. Although there are many different
types of formal models, most of them share a number of common
features including:

Verbal accounts or “stories” of how the system being studied works
and what is wrong with it. These accounts typically reflect many
different points of view. They can be gathered either through a group
process or individual interviews.
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{J What Are They
Good For?

Lists of proposed solutions. Ironically, many managers define prob-
lems in terms of their solution (e.g., “the problem is that we need
more memory on the mainframe”). By collecting lists of what manag-
ers think the solutions ought to be, the problems implicit in those
solutions can be defined more clearly.

Common pictures of the service delivery system that needs fixing.
These pictures are based on the verbal accounts and usually take the
form of structured system flow or business process maps.

Numbers and other measures of key variables. Because models
should be able to reproduce problems, they need to be explicit about
which measurements are key indicators of the problem.

Analyses of logical or causal forces that produce the problem. These
logical reasons for a problem, often manifest in the common picture
of the system, can be extracted from the verbal accounts of the sys-
tem, and lead to measures of system performance that reproduce the
problem.

Equations or computer simulations that tie it all together. These can
be as simple as a spreadsheet or as complicated as a system simulation
with hundreds of active equations. But in each case, the equations
operationalize the logic of the flow chart and show the consequences
of assumptions (often over time). Sometimes, models can be run to
make predictions about the present or future state of the service
delivery system under various conditions. These quantitative predic-
tions can then be compared to actual measures of current system
performance.

Making the implicit explicit. Modeling makes individual managers’
implicit assumptions and mental pictures explicit and open for discus-
sion.

Inhibiting prematurely jumping to a solution. Models impose a
structure on a team’s thinking about a problem that helps prevent
premature conclusions.

Creating an commonly understood, externalized definition of the
problem. This can serve as a focus of discussion and can help to align
thinking about what the root causes of observed problems are.

Forcing managers and analysts to come to grips with the precise logic
or causal forces that underlie a problem. It’s often very hard to get a
model to reproduce an observed problem.
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Calling the question on how to measure a problem. Modeling
pushes the team to identify which key performance variables really
count.

Enabling managers and analysts to do “what if” analyses. Models
help participants see how problems get better or worse under differ-
ent sets of possible circumstances.

Communicating with external audiences. Allowing managers analyz-
ing a problem to communicate their reasoning effectively and effi-
ciently to external audiences who need to be involved in solving the
problem.

Enhancing collective understanding about where the problem comes
from and what are possible paths toward a solution. This is accom-
plished by tying together implicit assumptions about how the system
works together with explicit measurements of system performance
and with formal structured analysis.

L] Some Models are expensive and time consuming to build. Some ap-
Limitations proaches to modeling a problem (or its solution) may require special-
ized knowledge and techniques that are hard to find or expensive to
apply to a problem.

Level of complexity. Sometimes the models themselves can get so
complicated that they cannot easily be understood. Overly complex
models don’t help to illuminate the core of a problem. Sometimes
the models are too simple and fail to capture the full complexity of a
problem under study.

Bias. Sometimes the modeling approach that a team chooses has a
subtle and biasing effect on how they will look at the problem. For
example, spreadsheet models emphasize the financial aspects of a
problem, whereas stock-and-flow models tend to look at client flow
and outcome features.

Validity. Models can be wrong. When this happens, you have a
whole group of people aligned around a view of the problem that
won’t yield solutions. Fortunately, this probably occurs less often
with models than without them.
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{J How to Get
Started on

Modeling a
Problem

Because there are so many different approaches to modeling a
problem, there is no single way of getting started that always works.
However, a number of common sense steps can get you far enough
down the path to decide whether you can finish a problem-centered
model yourself, or need to call in some expert help.

1.

Gather Points of View. The first step in almost any modeling
effort follows directly from the stakeholder or strategic frame-
work analysis just described. These formal products of analysis
identify key stakeholders, products, and often barriers to problem
solution. Using interviews or a structured group process, a model-
ing project begins by getting key stakeholders’ points of view out
on paper (or on flip charts or white boards).

Create a Common View of the Problem. An early step in most
modeling processes is the creation of a system flow diagram,
business process map, or some other explicit picture that captures
the essence of many points of view in a common vocabulary,
usually involving use of icons or symbols. Most modern modeling
software packages have these icon sets built into a conceptual
“front end,” and can be used directly by managers to construct
this initial common view of a problem. In addition, there are
group techniques that allow modelers to interact directly with
groups of managers.

Use the Common View to Decide What’s Important. Once a
common view (often a diagram) of the problem has been con-
structed, use it to elicit discussion about what is and is not impor-
tant in the system. These discussions help a group agree on key
performance metrics for a proposed service delivery system.
Different measures may be important for different customers and
stakeholders in the system.

Get Some Numbers. Much of the problem definition to this point
has been a largely qualitative discussion of how the service
delivery system works, what is important, and what various
stakeholder’s assumptions are. Now is the time to get some
numbers to help tie the emerging model back to the real system.
Getting numbers can be as easy as using group process and expert
judgment to calibrate key variables in the system or as complex as
using extensive surveys, interviews, experiments, and data analysis
exercises to measure critical aspects of system performance.

Do “What If” Analyses to Test the Robustness of Your Emerging
Model. Once you have a common view of the problem tied to
some preliminary numbers, you can begin to test the model by
changing some of the numbers to see what those changes would
do to the overall service delivery system. For example, you can
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make an extreme change in some resource available to the
system to see if it really matters — hire a thousand operators in
the model to see what it does to customer response time, fire all
the operators in the model to see what that does, etc.

6. Decide Whether You Need to Contact a Modeling Expert. You
can find yourself down one of two paths after you have created a
common view, gathered some numbers, and started to manipulate
them. If you and your team have arrived at a coherent and
complete view of the problem you need to solve, and if the model
you have developed seems adequate, then proceed toward design-
ing a solution. If, however, your preliminary analyses are turning
up questions that lack answers, if members of the team are
arguing about the details of the model, or if a clearly defined
problem is not emerging, then you may need to enlist the help of
someone with more experience in modeling problems. You may
have hit upon one of the many complex issues in the public sector
that requires detailed analysis at the early problem-finding stage.

d For M For a more detailed discussion of approaches to modeling a problem,
or OI'C. see Edith Stokey and Richard Zeckhauser, A Primer for Policy
Information Analysis (Norton, 1978). Chapter 2 is a quick and neat discussion of

models in general. Chapters 4 through 12 outline briefly nine
popular types of models frequently used in the public sector.

For an example of how the six steps for getting started on a model of
a problem work, see Exercise 2, Using a Model to Define a Problem.
Case 2, Example 2B illustrates the use of a process model for prob-
lem definition.
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Best Practices Research

{J What Is It?

] What Is It
Good For?

It is often the case that problems being addressed in a project have
been dealt with, in whole or in part, by other government agencies,
private and non-profit organizations, or academic researchers. Identi-
fication and evaluation of the solutions developed by these other
organizations or individuals is an important early step in project
planning. There is an abundance of information and expertise in the
IT community, as well as elsewhere in the public sector, that can
contribute to solving problems that are common to similar organiza-
tions. In particular, there is a lot to learn from those cases where
things did not go as well as expected. Best practices research involves
learning both what works and what does not work, based on the
relevant experience of others.

An organized attempt to learn from the experiences of others. Best
practices research may take many different forms, but the ultimate
goals are the same — to learn from the experience of others and to
avoid “recreating the wheel” or replicating mistakes that others have
made. Best practices research should be conducted during the start-
up phase and continued over the life of the project. It involves the
identification and consideration of various solutions to the problem,
or the components of the problem, that a project is intended to
address.

Developing an understanding of a problem and possible solutions
from multiple and varied perspectives. This includes identifying
individuals and organizations that have solved or tried to solve similar
problems, in order to learn from their experience, and to gain feed-
back on proposed and ongoing project activities; identifying methods
and mechanisms for evaluating IT solutions that may be suitable for
your purposes; and identifying sources of relevant technical expertise
and technology that you may want to explore for your project.

Identifying all relevant components of a problem. This helps you
avoid the trap of “treating the symptoms” of the problem, instead of
the problem itself. The time you spend reading and talking to experi-
enced people helps you identify and understand underlying causes.
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L Some Assumptions are needed. You must make assumptions as to the
appropriateness or relevance of others’ experiences to the problem at

Limitations hand.
Willingness and availability are limited. This kind of research relies
on available published data and the willingness of others to share
what they know.

Good News vs. Bad News. Organizations and individuals are more
likely to share their successes than their failures.

4 How to Conduct Best Practices re.search seeks to identify the best. possible set of
) solutions for a given problem. It can take a variety of forms depend-
Best Practices ing on the context of the problem. There are however, several
Research standard components:

Context Related Materials and Sources — This research focuses on
specific agency business objectives to identify how they have been
addressed in other places, how successful those efforts have been, and
the advantages and disadvantages they offer to a given project. This is
different from the academic and professional best practices research
described below, in that practical solutions are identified. This
research is centered on solutions that have been successfully imple-
mented and evaluated.

Technical Best Practices — This research also explores the range and
variety of technical solutions that may suit the needs of the project.
Here, technical materials are sought out and reviewed, costs of
hardware and software are identified, and the feasibility of an imple-
mentation is analyzed. During this process, you may want to contact
information technology vendors, system design consultants, and
other organizations that have implemented the various technologies,
in addition to reviewing written and electronic sources.

Academic and Professional Best Practices — This research segment
focuses on resources that derive from universities and professional
associations. Much of this information is obtained through written
and electronic publications, including conference proceedings, peer
reviewed journals, Internet-based searches, and books. Project staff
often find it helpful to attend relevant conferences early on in a
project to become familiar with current trends and to make contact
with individuals doing similar or related work.
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Some of the methods typically employed for best practices research
include:

¢ Internet-based searches

¢ Literature reviews via library catalogs and CD-ROM data-
bases

¢ Interviews with academic experts and expert practitioners in
relevant fields

¢ Subscriptions to and communication via Internet-based
discussion groups

¢ Site visits to places with implemented solutions

¢ Technology demonstrations

¢ Conference and workshop attendance

All IT projects need a best practices research component and therefore
we offer some best practices advice on how to do best practices
research:

¢ Start early — much of the information obtained by best
practices research is most valuable early in a project. The
results of the research can have a substantial impact on how
the project is approached. Mistakes can be avoided by
learning from the failures of others and conversely great
achievements can be realized by gleaning the successes of
others.

¢ Define the focus narrowly — defining the scope too broadly
makes the search very frustrating and inefficient. It may be
most effective to start in the topical area of the problem
context with organizations that are similar to your own. This
is not to say that crossing lines is fruitless, but initially, it is
best to key the research to applications of technology in a
related field or industry before exploring those in other fields
or types of businesses.

¢ Formally plan and organize the effort — don’t proceed with a
simple “let’s pick up the phone and see what I can find”
strategy. First, define in a few sentences exactly what you’re
looking for. Second, write down key questions for contacts.
These questions should be reviewed by everyone on the
project team to ensure that they are appropriate and will
provide the most critical information. Third, define the
framework for the ‘deliverable.” In other words, identify the
scope of the research and the levels of detail and specificity
required before you start. And evaluate the search continu-
ously during the information gathering process.
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¢ Use the most cost-effective resources first — methods such
as postings to relevant listservs can reach a wide audience in
a very cost-effective way, while others, such as interviews
should be deferred until the scope of the research is more
focused and the level of detail and specificity have been

determined.
J For More Chapter 4, Case 3, Example 3B describes the use of an Internet
Information search for best practices research.
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Models of Solutions

{J What Are They?

Before an aerospace firm builds a working prototype of a new
aircraft, they first create scale models of the plane and its compo-
nent parts and test them in a wind tunnel. Even before scale models
are built, aeronautical engineers create computer models of the new
aircraft that are then “flown” in flight simulators. The logic of this
complicated process is that one should never risk the life of a test
pilot nor the company’s dollars on a design that hasn’t been tested as
completely as possible. When the stakes are high and uncertainties
are great, build a model, and test it in any and every way that you
can. Only when the process “flies on paper” in the modeling stage
should you consider moving toward a fully functional system,
whether pilot or prototype.

Building IT systems for government agencies, just like building
aircraft, is an expensive and risky business. By modeling solutions
before they go into production, managers can more clearly think
through the solution and how it will impact on overall organizational
processes. Of course, just because a proposed system “flies on paper’
does not mean that the actual system will be a success. Building
models of system solutions however, and testing them thoroughly
before going to full production is an effective way to both hold down
system development costs and minimize risks.

5

Extensions of a formal model of a problem. Review the earlier
section of this handbook on “Models of Problems,” because solution
models share many features with problem models.

Equations and relationships that represent how the new IT system
will function. These are added to the base model of the problem.
The solution model shows how the new system will function within
the whole organizational context. Relationships within a model of a
solution are based on data gathered from a prototype, on published
baseline or best practice surveys, or on the expert judgment of
managers and technical experts.

Representations of organizational and customer-oriented effects.
These representations are just as critical as the ones that show how
the proposed IT system itself will function.
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{J What Are They Simulating how the full system will operate within a robust context
Good For? of organizational and human factors.

Seeing the implications of a limited prototype when it is expanded to
full scale operations. Managers are forced to think through technical,
organizational, and policy issues in designing these models.

Allowing managers to explore the costs and benefits of proposed
solutions by including an explicit financial sector within the model.

Allowing managers to ask “what if ” questions about various types of
system functionalities and their possible organizational and human
factor effects. By asking “what if ” questions, managers can anticipate
issues and problems before they are encountered in a real world
system implementation.

4 Some Models of solutions are no better than the data and relationships
upon which they are built. If managers can not think through accu-
rately the consequences of a new system, the model will not be able
to forecast accurately the impacts of the new system. Notice that in
this case, the new system probably should not be built anyway.

Limitations

Expense. These models can be expensive and time-consuming to

build.

Often need outside experts. Models of solutions may require special-
ized expertise not readily available within all organizations.

J For M Eric Wolstenholme’s book, Evaluation of Management Information
or OI‘C. Systems, (Wiley, 1993) provides a complete view of how to create
Information and test models of solutions with system simulation models.

Chapter 4, Case 2. Examples 2A, 2B, and 2C illustrate how a model
of a problem evolved into a model of a solution, and eventually into a
system simulation.
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Prototypes of Systems

{J What Are They?

Often an information system project involves a relatively new tech-
nology or combination of technologies with which the agency has
little familiarity and even less expertise. This is especially true in
state and local government agencies which have, for the reasons
stated in the first chapter, tended to stick with tried-and-true tech-
nologies that may be several generations older than the proposed
technology. To apply the new technology successfully in a cost-
effective manner, all project participants — from end users who are
specifying system functionality to developers who deliver the ultimate
implementation — need to be thoroughly familiar with the potential
benefits and risks inherent in the technology. Only by understanding
the proposed technology fully can an organization hope to reengineer
its processes successfully in order to take maximum advantage of the
new system.

The purpose of developing prototype systems is to help educate end
users, managers, and system developers about potential applications
of the technology, and how it can help solve their problems. Proto-
types are powerful tools used to bridge the gap between what project
team members currently know about the new technology and what
they will need to know to apply it successfully.

“Quick-and-dirty” implementations of a portion of a potential tech-
nology solution. Its primary objective is to build awareness and
educate. Consequently, the focus is on the interaction of the proposed
system with other parts of the organization: agency users of the
system, technical support staff, mainframe or other existing informa-
tion systems, and external constituents (both human and electronic)
that may interact with the system.

An emphasis on certain parts of the technology. The emphasis de-
pends on the technology, and on where the gaps in knowledge are
among the project participants. Typically, end users and managers
have the least awareness of a technology’s potential because they may
not have been exposed to it through their day-to-day activities. Bridg-
ing the gap with these users is critical to developing a system that
meets their objectives. Therefore, prototypes typically emphasize the
user interface portion of the system. Prototype development may also
address data preparation costs, maintenance requirements, technical
support requirements, end-user training requirements, and
infrastructure needs.
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How extensive your prototype needs to be depends on a number of
factors, principally the amount of learning and enhanced awareness
that are needed. System prototypes need not be developed from
scratch, and may not need to be developed at all. Depending on the
application, off-the-shelf solutions from vendors may provide the
functionality needed to educate the project staff. If commercial
systems are not suitable, it may be possible to use custom applications
developed for another purpose as they stand, or to modify them to
provide a meaningful approximation of the intended system. Custom
prototypes that focus on the user interface in a relatively short time
frame can be developed using rapid application development envi-
ronments (see Chapter 3, Evaluation Methods, Prototype
Development).

Prototype systems are different from pilot systems. In a prototype,
the focus is exclusively on the participants, because the purpose is to
show prospective end users how the system will work so that they
may think creatively about the potential of the new technology. In a
pilot, the system is used in a limited real-life setting to get additional
experience about the technology. While both are useful, pilots are
much more costly than prototypes to build, since they have to work
well enough not to hinder the activity of people who have to get real
work done. This requires an attention to quality control and perfor-
mance that typically drives the cost of development up substantially.

O What Are They Educating projects participants. The primary value of a prototype is
Good For? to educate the project participants in order to enhance the validity

and effectiveness of the other activities proposed in this handbook.
Unlike pilots, prototypes should not be thought of as ends unto
themselves. Prototypes are intended solely to support other
evaluation activities.

Stimulating both imagination and realism. A prototype can push
people to dream of potential innovative applications of the technol-
ogy. At the same time, seeing the technology in the concrete leads to
a more realistic assessment of costs and benefits. Seeing a mock-up of
the application helps guide the analysis to factors that are relevant
and not just based on a vision of how such a system “might work.”
Interviews, model-building, surveys, experiments all become more
accurate if the participants have personally experienced how the
system might work. The prototype itself can be used to gather data
on the likely impact of the information system under consideration.
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{J Some

Limitations

{J For More
Information

Setting the stage for implementation. Prototyping activities can be
aimed at all levels of staff. If the system being prototyped is ulti-
mately procured, training and other costs may be lower because of
staff experience with the prototype.

Assessing risk. The reactions that people have to a prototype help
you assess the risks involved in the project. Risks may be inherent in
any of the internal or external factors that could affect the success of
the project. These may include such potential risks as staff and client
resistance to change, immaturity of a new technology, personnel
limitations, expected changes in the technical, political, or
management environment, technology failures, and the like.

Because a prototype model is only part of the system, it won’t work
like the real system. Users need to be aware of this as they extrapolate
to the behavior of their intended system. The limitations of the
prototype may not be apparent to naive users, and their experience
needs to be moderated by expert counsel. Opinions about the proto-
type need to be distinguished from opinions of the real system.

Expense. Depending on the educational needs of the project and the
technologies involved, developing a prototype may be a costly propo-
sition. If custom development is necessary, you may need someone
experienced in particular rapid application development environ-
ments. Specialized hardware and software may be necessary to
support even a small prototype.

Software Engineering, Fourth Edition, by Ian Sommerville (Addison-
Wesley, 1992) contains a good chapter on the use of prototypes in the
standard software development cycle, and on approaches to building
prototypes.

The section on “Prototype Development” in Chapter 3 should be read
in conjunction with this discussion.

Case 1, Example 1B in Chapter 4 illustrates how a prototype helped
the Adirondack Park Agency understand the potential effects of a new
information system in supporting customer services. Exercise 4 in
Chapter 5 will provide experience in prototype definition.
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Cost and Performance Measures

Once you have a description of the information system, service, or
product that you want to create, and the beginnings of a plan for
developing it, it is essential to ask the question “Will it be worth
doing?” More accurately, since the future usually unfolds a bit
differently than we expect it to, the questions are “Do we think it will
be worth doing?” “Can we afford to do it?” and “How will we know
whether it was worth it when we’re done?”

To answer these questions, you need to be able to predict the costs of
the project, and to specify what you think its benefits will be. You
need to assess the environment in which the system will operate. To
prepare, you first need a clear description of your goals and objec-
tives, and a realistic plan for getting there. Once those are
completed, it’s time to estimate costs and benefits.

O What Are They? Detailed breakdowns of all of the costs associated with the proposed
new information system. Typically the cost analysis focuses on the
direct costs of implementing the service; other costs such as political
costs or the costs to others who will use the service, are included in
the performance sid