
As a consultant, I have had the oppor- 
tunity to see how a lot of differ- 

ent organizations accomplish 
h 

/ 

our kind of work. I see how 

(:. ,‘\ F-- 

they succeed, and (more often) 
how they struggle and even fail. And 
the thing that is causing so many of 

\ 
, the problems they face is 

change. It is almost a truism 
today that Information 

I Systems (I/S) is chang- 
ing dramatically, and 

along with it, the roles and skills 
of I/S professionals. Many compa- 

nies are trying hard to adjust to 
these changes in real time, as they are 

I 

also attempting major design, 
Client/Server development, Object- 
oriented design, in a climate of increas- 

ing cost-consciousness and staff cuts. 
In such a climate, I/S must scrutinize every expense and every 

activity. Therefore, it is more important than ever to make sure that we 
communicate clearly the importance of the User Interface, and find prac- 
tical, cost-effective ways to make systems more usable. 

The following is adapted from a White Paper initially written for a 
client to help their internal UI group to get buy-in from their manage- 
ment. The happy outcome in the case was that their senior management 
team became major backers of the work. 
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What is the User Interface? 

Developers often see the functionality of a 
system as separate from the UI, with the UI as 
an add-on. Users, however, do not typically 
make distinctions between the underlying 
functionality and the way it is presented in 
the UI. To users, the UI is the system. 
Therefore, if the UI is usable, they will see the 
entire system as usable. 

User interface is often thought of as refer- 
ring only to how screens look. But because users 
see the UI as the system, this is too narrow a 
definition. A broader definition of UI includes 
all aspects of the system design that influence 
the interaction between the user and the sys- 
tem. It is not simply the screens that the user 
see-s, although these are certainly part of the UI. 
The UI is made up of everything that the user 
experiences, sees and does with the computer 
system. This includes: 

l the match with the tasks of the user 
l the metaphor that is used (e.g., the desk- 

top, etc.) 
l the controls and their behaviors 
l navigation within and flow between 

screens 
l integration among different applications 
l the visual design of the screens 

Technology and Business Trends 

Recent developments in technology and the busi- 
ness environment have dramatically increased the 
need for improved UIs and UI de-sign practices. 

Technological advances have created significant 
opportunities for rapid and effective 

information presentation: 
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l Networked and distributed systems allow 
access to information across an enterprise, 
The day is coming when everyone will be 
linked together. 

. Greater memory and faster processing are 
available for ever decreasing costs. 

l More people have access to computing 
power. A recent Gallup poll found that 
213 of Windows users work with 5 or 
more programs at once, and many USC 10 
or more in a single day. 

The technology now exists for improved UI 
design. However, new interface technologies 
alone do not produce usable interfaces. 
Graphical user interfaces (GUIs), for esample, 
are not intrinsically more usable than tradition- 
al character-based user interfaces (CUIs), and 
can, in fact, be far less usable if they are not 
designed correctly. 

Not surprisingly, the UI represents an increas- 
ingly large portion of the investment in I/T. 
GUIs require a significant portion of total code 
for an application. Recent data suggest that: 

l the user interface is 47% to 60% of the 
lines of code [l] 

l a GUI is minimally 29% of the software 
development project budget [2] 

l a GUI may take as much as 40% of the 
development effort [3] 

Because the UI is the user’s key to the func- 
tionality of the underlying system, poorly 
designed UI can be the limiting factor prevent- 
ing a system from fulfilling its functional potcn- 
tial. Companies which do not design usable UIs 
to maximize the benefits that the technology 
makes possible will be at an increased competi- 
tive disadvantage. 

Changes in the relative cost of tcch- 
I 
! 

nology and of human capital are also 
pushing for a greater emphasis on UI. 

/ In the business environment, at the 
same time that the cost of technology is 
going down, the cost of human capital is 
going up. Therefore, investments in 
technology which help reduce the human 

costs, in terms of training, task complesity, 
error recovery, etc., will have a significant 
impact on the bottom line. With a common 
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“look and feel,” training can be reduced, and 
can focus on teaching the new business process- 
es rather than simply the new system. Well- 
designed UT plays the major role in achieving 
these results. 

Businesses are facing a continually escalating 
emphasis on customer service. This requires that 
employees be able to respond flexibly to the cus- 
tomer’s information needs. In turn, this means 
that users must be able to use the ‘System” in an 
increasingly dynamic fashion. UI must support 
the user in meeting these demands. 

Substantial bottom line impacts result from 
attention to usability through user-centered 
design, including such things as improved effr- 
ciency, reduced training time, reduced system 
maintenance costs after implementation, fuller 
utilization of system functionality and others. 

Failure to properly consider the user inter&e 
can also impact the bottom line. Examples of UI 
problems defeating major system development 
projects are common [4]. For example: 

l An insurance company invested $3 mil- 
lion in an application to be used by inde- 
pendent agents to support them in selling 
this company’s products. However, agents 
simply refused to use the application, 
because the interface was “unlearnable 
and unusable.” 

l A financial services company had to scrap 
an application it had developed, when, 
shortly before implementation, developers 
doing a User Acceptance test found a fatal 
flaw in their assumptions about how data 
would be entered. By this time, it was too 
late to change the underlying structure, 
and the application never implemented. 

l In a Customer Service organization, train- 
ing on the system took six months, but 
employees typically had a tenure of only 
18 months in this department. 

l Extensive and expensive functionality in a 
Human Resources system was not used at 
all because users forgot how to access it a 
mere week after training. 

At the same time, users’ expectations have 
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changed. They have seen what is possible in com- 
mercial applications which are “user-friend- 
ly,” and they want similar kinds of 
software to make their jobs easier by 
reducing cognitive demands. 

Designing Usable Systems 

Well-designed systems are “usable”: 
They work the way the user thinks 
they should and let the user focus 
on the task without having to pay 
attention to the technology tool 
itself Usable systems are easy to 
learn, remember and use, efficient, 
and designed to minimize errors and 
to promote user satisfaction. 

But, this so-called “usability” 
does not just happen. It needs to be 
designed in. Success in designing 
usable UIs requires awareness, 
commitment, the application of 
appropriate user-centered tools 
and processes. 

Benefits of Good UI Design 

There are important benefits of 
usable UIs for the business. 
These include: 

l reduced errors 
l lower support costs 
l lower initial training costs, and greatly 

\ 

reduced retraining 
l less productivity loss when the system is 

introduced, and more rapid recovery 
l more focus on tasks to be done, rather 

than on the technology tool 
l lower turnover and better morale 
l reduced rework to meet user requirements 
l high transfer of skills across applications, 

further reducing training needs 
l fuller utilization of system fimctionality 
l higher service quality 
l higher customer satisfaction. 

Although some of these benefits are tradition- 
ally considered “soft,” there are also numerous 
documented bottom line impacts of usable sys- 
tems. Studies have consistently shown that well- 
designed, “usable” user interfaces can improve 
productivity significantly For instance: 
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l One study at NCR showed a 25% increase to the UI also naturally lead to better estimates, 
in throughput with an additional 25% and simultaneously builds “partnership” and 
decrease in errors resulting from redesign “buy-in.” In addition, these activities save time 
of screens to follow basic principles of overall in software development, in addition to 
good design such as those cited above [ 1 l] . increasing quality. 

l In another company, business representa- 
tives did a cost-benefit analysis for 
a new system and estimated that a 

well-designed GUI front 
end had an Internal Rare 

’ /j 
of Return of 32%. This 

I ,,’ was realized through a 
35% reduction in train- 

/’ 

ing, a 30% reduction in 

\ 
supervisory time, and 

: improved productivity, 
. 
i among other things [ 121. 

This column presents a rationale for 
increasing an organization’s efforts to improve 
the design of the user interface. Usability must 
be designed in from the beginning through 
good UI design principles and user-centered 
design methods. For many organizations, this 
requires changes in system development prac- 
tice along with significantly greater user 
involvement. However, these changes will 
serve to establish an environment which pro- 
motes standard, effective, and consistenr user 
interface design. @Y 

l An IBM study showed that 
end-user training for an inter- 

nal system with a well- 
designed front-end was 

one hour, as com- 
pared to one week 

for similar systems 
without such a 
front-end [4]. 

l While GUIs are not 
automatically more 

usable than CUIs, 
well-designed GUIs do 

have the potential for signifi- 
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cant benefits for both novices and 
experts. Studies carried out at the Swiss 
Federal Institute of Technology in 1992 
[14] showed that expert GUI users are 
over 50% faster than expert CUI users for 
the same tasks. 

User-centered design methods also have 
been shown to have quantifiable benefits. 
Clearly, anything which makes it easier to iden- 
tify and fur errors early has a significant impact 
on the cost of the system. User-centered design 
methods, such as evaluating paper prototypes 
with users, improve communication between 
the business and I/T early on, so as to reduce 
later redesign costs. Better requirements defini- 
tion and early agreement about the map of task 
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