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Abstract 
This paper discusses an applied research project originally aimed at identifying basic ideas 
about information systems. This project evolved into an attempt to develop a systems analysis 
method for business professionals, which should lead to insight about the system being studied 
and to better collaboration with the IS staff, vendors, and colleagues. Such a method need not 
simulate the work of IS professionals creating and documenting rigorous hardware and 
software specifications. How well business professionals can apply a set of ideas when 
analyzing information systems is a good test of whether those ideas are basic concepts of the 
field. 

The WCA (work centered analysis) method was developed over several years through 
numerous iterations of presentations and write-ups used by MBA and Executive MBA students 
to understand real systems in their businesses. It starts with a framework for creating a system 
snapshot based on six elements: 1) the business process, 2) the products and/or services the 
business process generates, 3) the internal or external customers of the business process, and 
the 4) participants, 5) information, and 6) technology involved in the business process. It 
organizes a business professional's analysis and (re)design of a system by using this 
framework from five distinct perspectives: 1) architecture, 2) performance, 3) infrastructure, 
4) context, and 5) risks. This method implies that the natural unit of analysis for business 
professionals is the business process, not the information system. This conclusion raises issues 
about the basic IS concepts. 
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1 INTRODUCTION: SEARCHING FOR BASIC IDEAS 

While serving as vice president of a manufacturing software firm in the 1980s I was 
consistently disappointed by the apparent inability of our customers to explain how our 
product could or should improve their work practices. This concern motivated me to focus on 
basic information system concepts when I returned to academia. 
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An opportunity to give a series of guest lectures provided a unique way to work on this 
question. Visiting universities and several research institutions, I delivered 22 iterations of a 
presentation originally conceived as an attempt to identify basic ideas about information 
systems and explain how business professionals could apply these ideas. About half way 
through the series of presentations, I started to see the goal as a more specific challenge: 

Assume that I have one hour to give a presentation that will probably be useful to a group 
of business professionals wh6 will soon meet about a system in their business. Like many 
business professionals they understand their own business context, have some 
understanding of technology through the use of spreadsheets, word processors, or other 
computer applications, but may have no prior training about systems. Unfortunately, I 
have to live with three unreasonable ground rules: 

1) I cannot know their job or business background. They may be system users, 
programmers, top managers, or anyone else who cares about the system. They may work 
for a grocery store, an airline, a computer company, or any other type of firm. 

2) I cannot know what type of system they will discuss. It may be a voice mail system, a 
customer billing system, an expert system, or an information system for managers. 

3) I cannot know the meeting's agenda. They may be designing a new system, reviewing 
an existing system, or evaluating a vendor's proposal. 

If my one hour presentation would be useful even with these unreasonable ground rules, I 
would have found basic ideas business professionals can apply to gain insight about 
information systems. This insight would help them analyze systems and would aid 
communication with business colleagues and the IS staff and vendors who build and maintain 
information systems. 

After 22 iterations of the talk during 1992-93 I believed the ideas had become coherent and 
set out to test them by asking business professionals to use them. I produced and distributed 
several iterations of a 30-35 page write-up to MBA and executive MBA students during 1993-
94. They used it while writing papers about systems in their businesses and later provided 
written feedback about their personal reactions to the usefulness of the approach. 

This research on basic IS ideas was done using an industrial research model rather than an 
academic research model. The goal was not to create a trail of experimental data that could be 
analyzed objectively, but rather to develop a useful set of ideas rapidly. The ideas have now 
stabilized enough that they can be tested in a traditional experimental approach such as the one 
used by Boland (1978) in his study of alternatives for generating system design ideas. 

The result to date is a method business professionals can use to gain an initial 
understanding of specific systems. The "work centered analysis" (WCA) method uses a six
element framework for creating a one-page system snapshot, and then goes into more depth by 
looking at the current and proposed system from five perspectives. Given its audience, it is not 
a rigorous requirements analysis methodology, and must be supplemented by other system 
development techniques. Although designed for business professionals, it is also valuable for 
IS professionals as a way to communicate more effectively with users and managers. For 
example, its use might help avoid some of the problems observed in JAD sessions that miss a 
true dialogue because they are run by the IS staff to obtain the information the IS staff needs 
for a formal system specification. 
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2 THE WCA METHOD: USING A FRAMEWORK TO LOOK AT WORK 
FROM MULTIPLE PERSPECTIVES 

The WCA method consists of a framework for summarizing a system and general guidelines 
for an analysis and design process using the framework from five perspectives. It is 
summarized here, was presented to the MBA and EMBA students in a more detailed write-up, 
and has been explained in much more depth elsewhere (Alter, 1995). The WCA method is 
based on the idea that business professionals can and should analyze systems by focusing on 
the work done by the system. Work is the application of human and physical resources such as 
people, equipment, time, effort, and money to produce outputs used by internal or external 
customers. Work occurs only if product and/or service outputs are generated for use by 
internal or external customers. 

2.1 Framework for thinking about systems in business 

Figure 1 shows a general framework for thinking about systems in business by focusing on the 
work being done. Although initially developed to help understand applications of information 
technology, this framework can be used to think about any business process or information 
system. Consistent with the need to emphasize business issues such as process improvement, 
customer focus, empowerment, and alignment, the framework consists of six linked elements: 
1) the steps in the business process, 2) the products and/or services the business process 
generates, 3) the internal or external customers of the business process, and the 4) panicipants, 
5) information, and 6) technology involved in the business process. 

The box surrounding business process, participants, information, and information 
technology indicates that those four elements are the system performing the work. If 
processing information plays any role in performing the work, which is almost always the 
case, part of the system is an information system. The work system's output is the product, 
which is used by its customers. Including the product and customer in the picture even though 
they are not part of the system reflects the TQM notion that the customer is the ultimate judge 
of quality. 

Figure 1: Framework for thinking about systems in business. 
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All of the links in the framework are two-way, implying that all the elements should be in 
balance. For example, the participants should fit the business process and the product should 
fit the expectations of the customers. Any imbalance in the system usually implies a need for 
change. The two-way links also imply that a change in any area may result in changes in any 
of the other areas. For example, by making more infonnation accessible, the new technology 
could pennit business process changes which in turn affect the skills required of participants 
and the quality of the product received by the customer. 

Except for the arrow connecting customer and product, all the arrows in the diagram are 
attached to the business process. This implies that the business process is the central focus for 
summarizing a system. If the customer is unhappy with the product, the business process 
should change. If the participants cannot perfonn as required, either they must change through 
training, motivation, or replacement or the business process must change. 

Figure 2 is an example of a system snapshot based on the framework. This particular 
example summarizes the inventory replenishment system of Wal-Mart, a leading American 
distributor of household goods, based on brief descriptions in magazine articles. The major 
steps in the business process include identifying items sold to consumers, providing receipts to 
consumers, analyzing sales data, and reordering inventory. 

major steps: 
• identffy items sold 
• provide receipts 
• analyze sales data 
• reorder inventory 

shopper's purchases 
• price, inventory level, and 
daily sales for each product 

Figure 2: Snapshot ofWal-Mart's inventory system 

• shoppers 
• suppliers 

• receipts for shoppers 
• availabilijy of current inventory 
and sales data, permit1ing: 
• low inventory levels without 

reduced service 
- coordination with suppliers 

basic approach: 
• collect sales data during 
customer ched<out 
• transmit data to buyers 
suppliers daily 

scanners 
• computers 
• telecommunications 
equipment 
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The basic approach is to collect sales data during customer checkout and transmit the data to 
buyers and suppliers daily. The product of the business process includes receipts for shoppers 
and availability of inventory and sales data, resulting in low inventory levels without reducing 
service and coordination with suppliers. Customers of the process include shoppers (who 
receive receipts) and suppliers (who receive replenishment orders). 

Any such diagram is a simplification of reality providing only a brief snapshot and leaving 
out many features essential for understanding the situation. But it is useful because it 
identifies six elements a business professional can start learning about in just a few minutes. 
Business professionals unable to do this don't understand the system well enough to start an 
analysis. In addition, the framework encourages thinking about the system using TQM focal 
points including the customer, the product, the business process, and the participants. Too 
often, business professionals mislead themselves by focusing on technology and information 
rather than what matters most to them, the business process and what it produces. Finally, the 
summary can be used to start a dialogue since others in the firm might draw the summary 
differently. The effort to produce an agreed upon version of Figure 2 would highlight 
disagreements and would be a useful starting point when collaborating with others to analyze 
or design a system. 

2.2 Five perspectives for thinking about a system 

The WCA method uses the framework to look at work from the multiple perspectives 
necessary for understanding any existing or proposed system in business. As summarized in 
Table 1, the perspectives include architecture, performance, infrastructure, context, and risks. 

Table 1: Issues raised by the five perspectives 

Perspective 
Architecture 

Performance 

Infrastructure 

Context 

Risks 

Key issues 
• What are the components of the system that produces the work and 
uses the work product? 
• How are the components linked? 
• How do the components operate together? 
• How well do the components operate individually? 
• How well does the system operate? (How well is the work 
performed?) 
• How well should the system operate? 
• What technical and human infrastructure does the work rely upon? 
• In what ways does infrastructure present opportunities or obstacles? 
• What are the impacts of the organizational and technical context? 
• In what ways does the context present opportunities or obstacles? 
• What foreseeable things can prevent the work from happening, can 
make the work inefficient, or can cause defects in the work product ? 
• What are the likely responses to these problems? 

1) The architecture perspective looks at how the current or proposed system operates 
mechanically by summarizing its components, the way the components are linked, and the way 
the components operate together. The term architecture applies equally to processes, 
information, technology, and organizations. For example, information architecture is a 
statement of how information is organized within a system, whereas organizational 
architecture is a statement of how the people and departments are organized. Architecture is 
dealt with in two ways. First, as is often done using data flow diagrams, flow charts, or other 
diagramming methods, it can be documented using diagrams showing sets of linked 
components. In addition, it can be described conceptually using ideas such as degree of 
structure, degree of integration, range of involvement, reliance on computers, attention to 
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planning and control within the process, and provision for recovery from errors and 
malfunctions. Each of these ideas can be used to look beyond the concrete details and to 
motivate identification of alternatives. 

2) The performance perspective uses business terms to describe how well the system or its 
components operate. For example, product performance can be measured in terms of variables 
perceived outside of the system, such as cost to the customer, quality, responsiveness, 
reliability, and conformance to standards or regulations. In contrast, process performance can 
be measured in terms of inwardly directed variables, such as capacity, consistency, 
productivity, cycle time, flexibility, and security. Encouraging business professionals to look 
at systems this way is consistent with the TQM refrain that many businesses need better 
process measurement to guide process improvement. 

3) The infrastructure perspective describes the resources the system depends upon and shares 
with other systems. Infrastructure is typically not under control of the systems it serves, yet 
plays an essential role in those systems. For information systems, the technical infrastructure 
typically includes computer networks, telephone systems, and software for building and 
operating these systems. The human infrastructure for these systems is the support staff that 
keeps them operating effectively. Examining infrastructure often reveals constraints limiting 
the changes that can occur, but may also reveal untapped opportunities to use available 
resources. 

4) The context perspective describes the organizational and technical realm within which the 
current or proposed system operates, including non-participating stakeholders, competitive and 
regulatory issues external to the firm, resources outside of the system, and implementation 
issues related to the organization's policies, practices, and culture. The context may create 
incentives and even urgency for change, but may also create obstacles. 

5) The risks perspective looks at foreseeable events whose occurrence could cause system 
degradation or failure. General categories of risks can be identified for each element of the 
framework. For example, risks related to information include data errors, data fraud, and data 
theft. Since every business system has some risks, any effort to build or change a system 
should include identifying foreseeable risks and either countermeasures or acceptance of the 
risks. 

2.3 An analysis and design process 

Figure 3 illustrates the use of the framework and perspectives in a systems analysis process 

1) Determine the scope and purpose of the analysis: Decide what problem is being solved. 
Scope is defined primarily by the scope of the business processes included in the analysis. 

2) Describe the current situation: Describe the existing system from five perspectives: how 
it operates (architecture), how well it operates (performance), what infrastructure it relies upon, 
what context it operates in, and what risks it brings. Look at each element of the framework 

3) Design potential improvements: Describe potential changes in architecture and estimate 
how they will be reflected in the other perspectives, namely, performance, infrastructure, 
context, and risks. Because the six elements in the framework are linked, architectural changes 
in any element usually call for corresponding changes elsewhere. 

4) Select among alternatives: Use the understanding developed through the first three steps 
to decide what to do. Make the decision considering issues such as tradeoffs, constraints, 
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uncertainties, decision criteria, and feasibility of implementation in the organization from all 
five perspectives. 

2. describe the • tradeoffs 
current situation • constraints /i • uncertainties 

• decision criteria i • architecture • implementation 
1. determine • performance / 
scope and pm:pose !. • =-.. ·--1 • infrastructure 

f th a1 ' · • context 
oe jllLfSIS l .. :.::: ...... ~.J~J • risks 4. select among 

! 
3. design potential 
improvements 

• architecture 
• performance 

alternatives 

11 
,---···-~-"""'' 
l..d~ .. i 

• infrastructure 
• context 
• risks 

Figure 3: Steps in systems analysis for business professionals 

• architecture 
• performance 
• infrastructure 
• context 
• risks 

Figure 3 shows that each systems analysis step can be performed using the six-element 
framework. Applying a single framework from many perspectives helps keep the analysis 
coherent and helps avoid excessive attention to tangential issues. It also shows that the 
analysis is iterative. This is consistent with the way people typically identify a problem they 
want to think about and then redefine the problem after gathering information that helps them 
understand it. Note that the steps in Figure 3 seem to apply to a single system or business 
process. If the situation being analyzed contains several major subsystems, the steps can be 
used to examine each subsystem separately, and then to examine the overall system. 

Even though it might seem obvious that systems analysis and design should involve 
something like the steps in Figure 3, two important objections should be considered. First, it is 
reasonable to ask whether studying the current situation before proposing potential 
improvements could be counterproductive in some cases. Starting by analyzing the current 
situation carefully might encourage taking aspects of the current situation for granted, thereby 
making it less likely that radical, new ideas will emerge. If the goal is radical change, starting 
with general objectives and a blank sheet of paper might be more appropriate even though 
detailed system design and implementation will require careful attention to the current system. 

An additional objection might be that the process described in Figure 3 is too cumbersome 
and involves too many steps. Specifically, it seems to ask the business professional to look at 
the same six elements eleven different times, once for the purpose and scope, five times each 
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to look at the current system and potential improvements from the five perspectives. 
Identification of all these considerations does not mean that business professionals need to 
produce 11 pieces of partially redundant documentation. The goal of the exercise is not to fill 
out a government form. The issues raised are inescapable and ought to be considered, 
regardless of how they are combined or reported in a document or presentation. 

Ideally, any business professional should be able to use the WCA method for thinking 
about business processes and information systems that support them. It provides an organized 
approach for thinking about systems, but it is neither a cookbook anyone can follow 
mindlessly nor a strait jacket that forces adherence to a procedure. The WCA method contains 
many ideas that can be applied when thinking about any system in business. If some ideas do 
not resonate for a particular situation, they should be de-emphasized or ignored in write-ups 
and discussions. 

Unlike analysis and design methods for system builders, this method makes no attempt to 
create a rigorous specification of a desired system. Instead, it is designed to help business 
professionals think about different facets of a system to make their interactions with other 
business professionals and with system builders more effective. Rather than a dogmatic 
statement of exactly how systems must be analyzed, the WCA method is an approach for 
encouraging coverage of issues business professionals understand and care about. 

Although designed to be very general, the WCA method has important limitations. Like 
any framework or general problem solving approach, its effective use requires judgment. It 
applies most directly to business processes containing identifiable steps occurring over time 
and producing a recognizable output, and is not as effective when applied to broad, amorphous 
activities such as "management" or "communication." For example, although it can help in 
thinking about a telephone system or even about how a computer operates internally, it is more 
useful in thinking about a sales, finance, or production process that occurs over time. The 
limitation in regard to amorphous activities also raises a caution flag, however, since 
information systems directed at poorly defined activities are often ineffective due to lack of 
user understanding about how to gain benefits from using them. 

3 SOURCES OF IDEAS 

The WCA method was developed iteratively starting with ideas from the general business 
environment and academic literature and evolving based on pitfalls observed in student papers 
and on direct feedback from students. Its gradual development was driven by my personal 
views about what business professionals can understand and by subjective assessment of how 
interim versions of the WCA method made it too easy for students to ignore, misrepresent, or 
misunderstand important issues related to specific real world systems they were studying. 

3.1 Initial ideas from business and academic sources 

The initial presentation that evolved into the WCA method was a loose combination of ideas 
from general systems theory, problem solving models, sociotechnical systems analysis, TQM, 
and business process re-engineering. 

General systems theory provided an initial vocabulary for thinking about systems, such 
as subsystem, environment, input, output, division of labor. It raised issues about what the 
system really was, leading to the conclusion that the business process was the most useful 
unit of analysis. But it seemed too general and not prescriptive enough in relation to 
information systems to provide the direction typical business professionals require in 
analyzing information systems. 

General problem solving models such as Simon's led to the inclusion of the problem 
solving process in Figure 3 (scope, description, design, selection) rather than just a set of 
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concepts for describing systems. But these models were again too general to be the 
primary basis of a method for analyzing information systems. 

Work design and sociotechnical systems analysis encouraged considering both the 
technical system (techniques for doing work) and the social system (people and 
relationships between people). However these ideas seemed to provide too little guidance 
about describing and evaluating system elements. (For references see Hirschheim and 
Klein, 1994.) 

Total quality management provided ideas such as focusing separately on products and 
processes, recognizing that customers evaluate the outputs of a process, and recognizing 
the need for performance measurement and genuine involvement by process participants. 
These ideas had the most direct effect on the WCA method as it evolved. 

Business process re-engineering reinforced the need to focus on the process and 
showed the desirability of starting the analysis from the premise that anything can change, 
including the organization and the work that is done. But its insistence on radical change 
made it inappropriate as a general approach for analyzing information systems. 

The system development life cycle provided a rigorous process including identifying 
what specific information is used by specific business processes. However, system life 
cycle models seemed more involved with controlling projects and creating documentation 
rather than with helping business professionals think about information systems. 

3.2 Pitfalls revealed in papers by MBA and EMBA students 

The WCA method evolved further based on what I identified as confusions and omissions in 
papers written by evening MBA and EMBA students about systems in their businesses. The 
current form of the WCA method was developed to help alleviate some of the pitfalls these 
students encountered. Common pitfalls are listed in Table 3 along with earlier modifications 
of the WCA method to reduce the likelihood that the same problems would arise again in using 
later versions. 

Table 3: Pitfalls encountered in attempts to use earlier versions of the framework 

Pi Kill 
cliflculty 
distinguishing 
between software and 
business processes 
failure to distinguish 
between the 
customer's view of 
the product and the 
internal view of the 
process 

difficulty defining the 
boundaries of the 
system 

Example 
talking about desktop publishing 
software as though it were the 
entire document production 
process 
looking at quality as an internal 
business process issue rather than 
as a customer-related issue, or 
looking at the internal cost of a 
production without looking at the 
total life cycle price paid by the 
internal or external customer 
difficulty deciding whether the 
system is the entire sales process 
or just the part of the sales process 
that involves determining customer 
requirements 

Related feature 
The framework distinguishes 
between the business process 
and the technology. 

The framework includes the 
customer, the product, and the 
business process. The 
perspectives provide terms for 
looking at each separately. 

The framework separates the 
product from the process, and 
puts a box around the four 
elements within the system. 
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over-emphasis on 
small architectural 
details 

difficulty discussing 
architecture 
conceptually 

avoidance of topics 
related to 
measurement and 
evaluation 

tendency to ignore 
infrastructure issues 

tendency to ignore 
political and technical 
context 

tendency to assume 
systems will work as 
planned 

temptation to use the 
approach as a 
cookbook rather than 
a guide 

explaining the process of 
generating government mandated 
reports as many tiny steps instead 
of several steps each of which 
could be subdivided if necessary 
avoiding conceptual issues such as 
whether the overall process should 
be more (or less) structured, more 
(or less) integrated, and more (or 
less) flexible 

saying the information was 
adequate but not discussing the 
error rate, or saying a business 
process was fast but not specifying 
how long it actually took 
talking about implementation 
issues without talking about the 
role of the support staff 

suggestions about building a 
system using object-oriented 
programming without considering 
organizational issues and technical 
compatibility 
talking uncritically about 
computerized systems without ever 
mentioning the things that could go 
wron 
writing out the framework in detail 
so many times that it becomes 
tedious (for example, once for 
scope, five times for description, 
and five times for proposing 
improvements). 

3.3 Written feedback from EMBA students 

The system summary includes 
separate entries for 
summarizing the major steps 
and for describing the basic 
approach. 
The architecture perspective 
identifies the steps and then 
looks at the business process 
using conceptual terms such as 
degree of structure, range of 
involvement, and degree of 
integration. 
A separate performance 
perspective is included to 
encourage consideration of 
these issues. 

A separate infrastructure 
perspective is included to 
encourage consideration of 
these issues. 
A separate context perspective 
is included to encourage 
consideration of these issues. 

A separate risk perspective is 
included to encourage 
consideration of these issues. 

Explanations of the framework 
always say it is not a cookbook 
or fill-in-the-blanks approach. 

As the first of two major projects in the course, students in an EMBA class at the University of 
San Francisco in the Spring of 1994 wrote individual papers responding to the following 
assignment: "Use the systems analysis guide and other ideas we cover in class to analyze an 
information system in your organization. Since the purpose of the course is to give you ideas 
for thinking about information systems, part of your grade will be based the degree to which 
the paper demonstrates your understanding of these ideas." 

After the papers were turned in and 10 were presented orally by volunteers who thought 
their situations would be especially interesting to other class members, the students filled out a 
feedback form asking for a I (not useful) to 5 (very useful) rating of the framework, a I to 5 
rating of the usefulness of the WCA method (in its previous form), and any additional 
comments or suggestions for improvements. To encourage everyone to fill out the form 
thoughtfully, it was given as a homework assignment and counted as 5% of the grade. From 
the outset it was clear to the students that the ideas were being developed and that genuine 
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feedback was desired. The comments were discussed openly in class, and ran the gamut from 
positive to negative. 

"' CD 

"' ~ 12 
:; 10 
I!! 8 
0 6 

4 

evaluation of the framework 

2 3 4 5 
rating (5 = very useful) 

evaluation of the WCA method 

"' CD 

"' c 
0 10 CL 

"' 8 CD ... 
... 6 
0 4 ... 2 CD 
.a 
E 0 
::II 2 3 4 c 

rating (5 = very useful) 

Figure 4: Evaluation of the framework and WCA method by executive MBA students 

5 

Figure 4 shows there was much greater agreement about the value of the framework than about 
the entire WCA method. Comments in Table 4 indicate that students who found the WCA 
method less valuable viewed it as cumbersome and somewhat redundant since it used the same 
framework repeatedly to look at different aspects of a situation. But other students found this 
valuable as an organized way to think about systems they were analyzing. The version of the 
WCA method explained in this paper is a revision of the version these students saw. The 
revision attempted to clarify some terminology (such as changing "description & evaluation" 
to "performance") and to make the use of the five perspectives seem less cumbersome. 

Table 4: Selected comments about the framework and WCA method by EMBA students 

Comments about the framework: 

• I think the framework is very good for ensuring that you consider information systems in 
the context of your overall business process. 
• The greatest value was in challenging my view and thought process. 

• very useful for understanding and approaching systems analysis. Makes it very simple to 
overcome "writer's block" when getting started. Excellent communication tool. I plan to 
use a variation of this to teach ...... . 
• The framework was extremely helpful for me to see how the process really works, why it 
works well, and what the components are. 
• I found the focus on the customer and business processes quite useful. 

• There is a learning curve involved in using the framework. Also from a facilitator's point 
of view pre-work would need to be designed for a team who would use this. 

Comments about the WCA methOd (later revised to incorporate this feedback): 

• I thought the high level groupings -- scope, architecture, ... to be useful. I did, however, 
find that it got tedious going through the customers, products, processes ... cycle for each of 
the categories. Perhaps this could be condensed somehow. 
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• The highly structured analysis was very helpful. I unearthed some issues I hadn't 
previously identified in spite of a rather thorough analysis. 
• The process is too cumbersome to use for systems you and others are somewhat familiar 
with. I think it has great value when you are analyzing a system that is new to you. 
• Following the system mechanically is not very good; also leads to a false sense of 
security. You feel you have covered everything since you've done the analysis from all 6 
points of view. 
• Too much detail. The opposite way managers are trained to write in a business 
environment. 
• A very logical thought process. As a business person it tends to seem very detailed ..... 
Bottom line, the experience is very beneficial in helping me to communicate with the MIS 
department. 

4 THE NATURAL UNIT OF ANALYSIS FOR BUSINESS PROFESSIONALS 

The development of the WCA method started as a search for basic IS concepts and evolved 
into a project about systems analysis by business professionals. Although it originally looked 
for IS concepts, it ended up with a framework (Figure 1) that doesn't identify the information 
system explicitly. Instead, the business process appears explicitly and is highlighted in the 
center of the framework, whereas the information system appears implicitly as the part of the 
larger system that happens to use information and technology. Stated differently, the WCA 
method reflects the belief that the business process, rather than the information system or the 
information technology, is the natural unit of analysis for business professionals. 

4.1 The relationship between IT, IS and business processes 

To explore this issue, Figure 5 reveals a series of different levels for defining "the system" 
being considered in any situation. A business professional could think of the system as the 
information technology, as the information system that uses the technology, as the business 
process that contains or is supported by the information system, or as the firm that consists of 
multiple business processes. Information technology is the hardware and software used by 
information systems. An information system is a particular type of business process, one that 
uses information technology to capture, transmit, store, retrieve, manipulate, and/or display 
information, thereby supporting one or more other business processes. A business process is a 
related group of steps or activities that use people, information, and other resources to create 
value in the form of products and/or services for internal or external customers. Business 
processes consist of steps related in time and place, have a beginning and end, and have inputs 
and outputs (Harrington, 1991, Davenport 1993). A firm (or government organization) consists 
of a large number of interrelated business processes that work together to generate products 
and/or services for external customers in a business environment. The business environment 
includes the firm itself and everything else that affects its success, such as competitors, 
suppliers, customers, regulatory agencies, and demographic, social, and economic conditions. 

The WCA method assumes it is practical and effective for business professionals to view 
"the system" as a business process involving information and technology. Viewing the system 
as the entire firm is too broad for most decisions business professionals are involved in, except 
the rare decisions that are truly strategic in nature. Viewing the system as an information 
system or as information technology forces business professionals to focus on peripheral topics 
and technical details others are better equipped to handle. Doing this also de-emphasizes 
crucial issues in the business realm, such as the essential information, human relationships, and 
contextual factors not directly related to uses of information technology. 

Figure 5 has a number of direct implications for teaching, research, and practice. If the 
natural unit of analysis for business professionals is truly the business process rather than the 
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infonnation system, one might wonder why introductory courses emphasize technology so 
much more than business processes. And while there is an obvious need for IS professionals 
to master documentation and specification techniques such as data flow diagrams and data 
dictionaries, one might wonder why they aren't trained in a wide range of techniques for 
communicating and collaborating effectively with their customers using tenns their customers 
find natural. 

Figure 5: Relationship between IT, IS, and business processes 

Figure 5 also raises questions about the way IS researchers and practitioners use slogans such 
as "competing on technology" and the "productivity paradox" rather than slogans emphasizing 
business processes. Figure 5 shows that competing on technology would mean using 
information technology in information systems that support business processes that pennit a 
firm to compete more effectively in a business environment. Thus, the headline and 
independent variable, technology, is nested three or four layers away from the dependent 
variable, business success. Even when business professionals recognize fully that technology 
is an essential enabler, it is more direct for them to think of competing on business processes, 
an idea expressed in many fonns such as competing on core competencies, competing on time, 
and mass customization. 

4.2 An IS professional's viewpoint: "the system" as an information system 

Although Figure 5 might describe a business professional's viewpoint, an IS professional's 
viewpoint puts the infonnation system in the forefront, just as a plumber's viewpoint would 
emphasize the plumbing rather than the function of the building. For an IS professional, "the 
system" is the infonnation system, and it adds value by supporting one or more business 
processes. The fact that many business processes may be involved adds a new level of 
complexity because the IS professional may have to optimize over the requirements of many 
different user business processes and key internal IS processes, such as development, 
maintenance, and IS staff hiring and education. 

To help visualize this point, Figure 6 represents part of an IS professional's view of the 
American Airlines SABRE system. It shows that SABRE includes capabilities related to 
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business processes ranging from transaction processing activities such as updating schedules 
and fares and generating and distributing tickets through decision support functions such as 
helping travel agents find the best flight for the customer and performing yield management 
calculations to determine the number of discount seats offered by the airlines. Each of these 
functions can be viewed as a separate business process at least part of which is within 
SABRE's scope. 

The SABRE system 

updating flight 
schedules and 
fares 

comparing 
alternative flights 

r travel agent 
cus 

booking flights 

Figure 6: IS professional's view of an information system supporting many business 
processes 

A business professional analyzing any of these processes would want to include the parts of 
SABRE directly involved and view the rest of SABRE as shared infrastructure or as an 
externality. But the IS professionals who run SABRE have to optimize the entire system to 
insure it supports the required functions in a cost-effective manner. From the IS professional's 
viewpoint, the information system is "the system" and it may be larger than any business 
process it supports. 

4.3 What about IS infrastructure? 

An important objection to the WCA method is that it does not adequately handle analysis of 
infrastructure systems such as voice and data networks because it emphasizes the role of 
information technology within individual business processes. One possible response is that 
business professionals do not really care about infrastructure. What they care about is the 
business processes that currently use the infrastructure or could do so eventually. Perhaps they 
should concentrate on business processes and organizational feasibility while leaving the 
technical feasibility and cost-effectiveness tradeoffs to IS professionals. 

Another possible response is that whether or not something is infrastructure is in the eye of 
the beholder. Systems considered applications one year or in one department may eventually 
be considered infrastructure another year or in another department. For example, airline 
reservation systems may have initially been viewed as isolated business processes supported 
by islands of technology. But eventually they became crucial infrastructure of the airlines. 
And these systems themselves rely on other elements of societal infrastructure such as electric 
power generation or network maintenance that public utilities providers view as business 
processes. 
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5 CONCLUSIONS AND IMPLICATIONS 

The basic conclusion from the entire discussion is that the information system may be a better 
unit of analysis for the IS professional while the business process is more appropriate for the 
business professional. Regardless of whether this conclusion is correct, the distinction 
between the business process and the information system it supports involves important 
theoretical and practical questions. For example, most IS texts ignore this issue, resulting in 
confusion about whether the information system is different from the business process it 
attempts to support. 

From the outset, this paper has raised questions about basic ideas in the IS field. Knowing 
and sharing these ideas is important for teaching and research because the ideas form the 
foundation for sharing knowledge and experience. The ideas implied by the current form of 
the WCA method are shown in the labels and annotations in Figures 1 and 2. These terms 
include customer, product, business process, participant, information, technology, architecture, 
performance, infrastructure, context, and risk. A more detailed discussion would identify 
secondary ideas, such as common terms used to describe or evaluate individual elements of the 
framework from the various perspectives. For example, terms such as degree of structure, 
range of involvement, and level of integration can be used to discuss business process 
architecture. 

Table 2: Connotations of IS categories when viewed as a business process or as technology 

Topic 
expert 
system 

decision 
support 
system 

executive 
information 
system 

end user 
computing 

management 
information 
system 

group decision 
support system 

Connotation as a business process 
providing information to the person 
doing work so that it is performed the 
way an expert would do it 
decision process in which business 
professionals actually use computers 
interactively for an important task 

process during which executives use 
interactive computers to monitor 
recent business results and track the 
business environmental 
business process in which users use 
computing directly to do their jobs 

management process in which 
managers use information to 
monitor recent business results 
and make decisions 
process of using networked 
terminals to support a face to face 
multi-participant meeting 

Connotation as technology 
inference, if-then rules, 
frames, LISP, PROLOG 

computer program combining 
data analysis and modeling to 
help business professionals 
analyze a 
decision 
interactive computer system 
making it easy for executives 
to find information they 
want if it has been included 
personal computer and 
spreadsheet used in an 
office or on an airplane 
standard summary reports 
generated periodically based on 
data in a transaction processing 
system 
the networked terminals, other 
display equipment, and software 
for note taking and voting 

The usefulness of this set of basic terms versus any other potential set of basic terms (such as 
system, subsystem, input, output, boundary, environment, feedback control, etc., from general 
systems theory) could be evaluated in various ways. For teaching, the issue might be whether 
the terms genuinely help students understand a wide range of real world situations. A high 
risk research project might look for differences between the basic terms currently used by 
typical business professionals and the basic terms used by IS professionals. This research 
might find little or no commonality in the basic terms used by anyone to refer to anything 
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other than technology per se. A safer research project might involve training people on a 
particular set of basic terms and observing the impact on their subsequent work on system
related projects. 

Trying to identify basic concepts is also valuable for identifying terms that couldn't be 
basic concepts because there is no agreement about their meaning or because their meaning 
changes every five years, such as McLean et al (1993) show for the term end user computing. 
Terms such as artificial intelligence, supercomputer, decision support system, and office 
automation belong in this category, yet these terms are often featured as important ideas in 
introductory information system texts. These terms are important because they are used 
frequently, but students' complaints about the excess of buzzwords, slogans, and time-varying 
classification schemes are perfectly justified because the featured terms often aren't the basic 
concepts. 

To show how the framework in Figure 1 makes it easier to see the problem, Table 2 
identifies a number of common system categories each of which has connotations as a business 
process and as a technology. Reporting research in a way that adds to knowledge and 
communicates effectively when using these terms requires greater clarity about whether topic 
is the business process connotation, the technology connotation, or both (or neither). 
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