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1.0 Introduction

IT professonds in large organizations have more technology choices to make now than
ever before. Which primary operating system do | use? IsVoice over |P an option that |
may want to explore? Will outsourcing to an ASP be beneficia to my organization?

Increasingly, IT professonds are aso debating whether or not to deploy wireless LANs
(WLANS). Are there certain job functions or gpplications that jugtify the investment?
What will my organization gain by deploying a WLAN? What are the risks? What are the
benefits? Will the benefits outweigh the cost? Will end- users embrace the new
technology?

However, little data exist that show the actud benefits redlized by WLAN adopters.
While cogt saving are difficult to quantify, the “soft” benefits of usng WLANSs such as
productivity, flexibility and accuracy are widespread and compelling. These soft
benefits—which indirectly lead to actud cost savings—are the main drivers behind the
increasing number of organizations that are deploying WLANS,

To provide specific cases of WLAN use, Cisco Systems commissioned Sage Research to
conduct qualitative discussions with employees of large organizations that use WLANS.
This research effort uncovered relevant customer attitudes thet reved avariety of red-
world benefits—as well as some challenges—to deploying WLANSs. All of these results
are summarized in this white paper.

2.0 Who Uses WLANSs?

Before delving into WLAN benefits and chalenges, it isimportant to keep in mind who
the typica users are of thistechnology. There are two main ways to think of WLAN
adoption—the indudtries that use WLANSs and the employee types within those industries
that use WLANS.

When one thinks of WLAN users, the industries that come to mind are healthcare and
education. Whileit istrue that these two industries may be more liberal adopters than
other industries, WLAN use has expanded to other industries as well. In fact, retail,
government, manufacturing, and even financid organizations are dl deploying WLANS

! The datain thisreport is based on qualitative discussions with 20 participants. To qualify, participants
were required to be employed by organizations with 1,000 or more employees that have been using
WLANSsfor at least one month. Respondents were also required to have personal involvement for
specifying the budget or approving the purchase of WLAN equipnent and/or access the organization’s
WLAN at least once per week. The final sample includes participants from various industries.

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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a an increased rate. As this document illustrates, organizations from each of these
industries—as well as many others—have benefited from WLANS.

Within organizations that use WLANS, an average of 15% of employees have access to
the technology—athough actud results vary widdly from alow of 1% to ahigh of 80%,
and most organizations have plans to expand their WLAN deployment.? While most
wireless LAN usersfdl under the functiond areas of 1T, executive management, and

sdes, it isadso worthwhile to understand the specific functions that merit WLAN use.
Some of these job functions include frequent travel, working from home on aregular

basis (tdlecommuting), attending frequent meetings, attending conferences away from the
office, working outdoors where WLAN access points have been made available dong the
building's periphery, working in alarge warehouse or factory, taking inventory of

supplies, and instant access to server-based information.

3.0 Productivity Benefits of Wireless LANs

Through interviews with actud WLAN users, this study uncovers widespread WLAN
productivity benefits, particularly:

Time svings
Hexibility
Qudity of work
The following subsections detail each of these productivity benefitsin more depth.

3.1 Time savings

In today’ s high- pressure world, no one can dispute that time is money. Where WLAN use
sees its strongest, most quantifiable benefit isin terms of time savings. Based on primary
research, actual WLAN usersindicate that, on average, a wireless LAN user can save up
to eight hours per week versusawired LAN user. Of course, time savings equates to
monetary savings. Using these figures, on average, awireless LAN user saves hisor her
organization $260.50 per week due to time savings

2 Users were asked, “ Approximately what percent of your organization’s employees have wireless LAN
access?” These responses weretallied and 15% is the average of thistotal.

3 Interviewees were asked to estimate the amount of time WLANS save an average user per week.
Interviewees were al so asked to estimate the average annual salary of aWLAN user. Based on this data, the
average WLAN user saves $260.50 per week in time savings—although savings ranged from

$30/week/user to $750/week/user. This dataisfor directional purposes only and should not be considered
statistically significant due to the small number of interviews that were conducted.

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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The following illustration shows some examples of organizations that are saving time by
usng WLANSs.

Organization | Typesof WLAN Averagetimesaved | Average money saved
type users
Government Executivesand IT 5 hours/week/user $150/week/user
Hedlthcare Nurses 15 hours/week/user $472/week/user
Finance Executivesand I T 15 hours/week/user $750/week/user

Table1 ? Timesaved by usng WLANS

WLANS enable users to save the most time when responding to email. Thisis especidly
truefor IT professonas. In fact, an employee within the I T department may receive over
100 emails each day. By accessing the wirdess LAN while in meetings, in the cafeteria,
or at other locations, employees are often able to catch up on their email while doing
other things.

Not only does the wireless LAN user save time, but other hard wired employees dso save
time indirectly. For example, a mobile employee may not need to cal a colleagueto

obtain information. Instead, the mobile user can accessthe LAN viaawirdess

connection and obtain the information on his or her own. Another exampleisanurse
working on one floor of ahospital may need access to patient information. Instead of
cdling the adminidirative assstant or receptionis, the nurse can access the patient’ sfile

on the LAN by using awireless device. As seen later in this paper (see the following two
sections), by usng awirdess LAN, both the quaity of work aswell asflexibility

improves in this scenario. It is often these “ soft” benefits such as qudity of work and
flexibility that cannot be quantified that drive WLAN adoption.

As noted by users.

| can use my laptop for work during meetings now. | can communicate and don’t
have to wait for six hours to use my notes. In the meeting room, | have no placeto
go, so productivity increases. - VP MIS, Finance

The benefit is that when you need to check something, you can do it right there on
the sales floor. Whatever you are looking at, you can check it right then. Asfar as
efficiency, it ismore efficient. You can check a lot more at once with that. The
mer chandise can stay right there. — Store Manager, Retall

| would say an average user is now saving probably at least three hours a day so
in an average week, they save 15 hours a week. That isa very significant gain,
because we are talking about freeing them up from having to call the lab for
results, looking up radiology results. They used to have to call the department,

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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which is freeing up people on both sides because we used to have the secretaries
answering and pulling files. — IT Manager, Hedthcare

With the wireless on the forklifts, you scan the pallet and you know where to go.
Thereisno paper manifest. It isall instant, so they can move so much faster. It is
all automatically in there. All the data for the merchandise is transmitted over the

wireless network. — Store Manager, Retall

3.2 Flexibility

One of the benefits to deploying wirdess LANs is the flexihility they offer users.
Wirdess LAN users are able to accessthe LAN from avariety of traditional areasinsde
their building(s) as well as non-traditional areass—sometimes even outside their

building(s).

Thefollowing table shows the various locations, in order of most common to least
common, where users access their organizations LANSwirdesdy.

WLAN accessinside the building

WLAN access outside the building*

Conference room Home
Offices Another job ste
Mesting room Warehouse
Shipping and receiving area Tran
Inventory area Bus
Digtribution center Library
Cafeteria Airport
Training room Athletic fidd
Classroom Restaurant/coffee shop

Table 2 ? Wireless access from many locations

This broad coverage gives users the flexibility to work at their desks or move
unencumbered throughout the organization, dl the while fully linked to the network. It
should be noted that WLAN deployment varies from organization to organization. Not all

* In some cases, end users have both wireless LAN and wireless WAN access, and some examples are

based on their experiences in having both.

WLANSs: Improving Productivity and Quality of Life
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organizations provide such awide variety of wireless access point locations. However,
access from less conventiona locations are not uncommon and, according to users,
productivity is enhanced by their ability to access from a multitude of locations. Asthe
following quotes demondtrate, users find that WLANS offer them freedom that wired
LANs are not able to provide. Once again, even though this freedom is not something
that can be measured in terms of dollars saved, increased flexihility trandaesinto
increased productivity for WLAN users.

Hexihbility and convenience go hand in hand. The following chart shows how WLAN
users compare the convenience of using WLANSs vs. traditiona wired LANs?

Which is More Convenient?

Wireless LAN
80%

No preference

15%

Figure1l? WirelessLANs are viewed as mor e convenient

As noted by users.

| think the benefit is the freedom that it gives you to be able to take the hardware
with you to places for meetings and for work. | get people in a big conference
roomwith a wireless system and | don’t have to be concerned with plugs. It isthe

® The exact question was, “Of wired LANs and wireless LANSs, which is more convenient?’ Percentages
shown in thisfigure are not statistically significant and should be used for directional purposes only asthey
are based on 20 respondents.

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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convenience of it. For example, if | need to see three people | can take a laptop
and go to any one of those three offices at their convenience and not have to mess
with sitting down and finding a computer that works. — Executive Director,
Education

It is nice to not have to worry about tripping over wires. | spend an enormous
amount of my time at my desk, and being hooked up to a wire thereisfine, but |
have found a lot of enjoyment in the freedom that it gives me to be able to undock
my laptop and go out and talk with a salesperson on the floor and show them the
notes that | may have taken when | was with a customer or show hima
presentation that | may have gotten from a supplier or to be ableto just bring it
with me and work. — Regiond Sdes Manager, Manufacturing

| have the ability to take my system over to another engineer’s desk and show them
an error that I’ m getting on an application that we're running so we can do tests. |
don’t have to bring himto me. | can take my same box anywhere | want, to any
facility. If it iswireless capable, | have it with me at all times. I’m not limited to go
to any desk. I’'m not limited to any location. | can go wherever | want, aslong as
we have the wireless facility. | can sit wherever | want and | can work wherever |
want. - Integration Engineer, Finance

3.3 Quality of work

In addition to flexibility and time savings, many users report that the qudity of their work
has improved by usng aWLAN. The biggest benefit on thisfront isaccuracy. For
example, agovernment employee is responsible for keeping track of drums of nuclear
wagte. In the days before wirdess LANS, a scientist would need to count the drums by
hand, and record the number on paper. Then, the data was entered into a server-based
gpplication by an adminidtrative assstant at alater date. This produced an incredibly
large margin for error. Now, with accessto the wirdless LAN, the scientist can use a
handheld scanner to read bar codes that are placed directly on the waste drums. By doing
this, agreat ded of dataisfed in red time directly to the server. This hasincreased
accuracy tremendoudy—instead of knowing where 70% of the waste is located, they are
now able to know where 99.9% of the waste is |located.

The above example isjust one way that accuracy can beimproved by usng awireless
LAN. The point isthat, by using awireless LAN, data can now be fed directly from
various locations ingtead of being manudly input at alater date. Thisincreases
information accuracy and timeliness—another widespread “ soft” benefit that WLAN
usrsareredizing.

As noted by users.

Number one [ benefit to using the wireless LAN] is users have accessto the
information they need from anywhere within the facility without having to run
back and forth. We are not losing any information due to their writing the
information down wrong. They would write it down and then run to the machine

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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to make adjustments and say oh, | forgot. Now, they have it with them. — Manager
IS, Manufacturing

One of the main driversin our businessis accuracy. The amount of customer data
that can be culled on the front end of our selling, administrative or customer
service process has been greatly enhanced [using a wireless LAN]. —
Tdecommunications Director, Finance

[1f the wireless LAN was not present] | would get a lot less accomplished.
Inventory and ordering would be less precise. | would get more stuff | don’t need
and less of what | do. — Store Manager, Retail

| think it [WLAN] isreducing a lot of errors and misreads. WWhen you put
something down on paper, people can always read that wrong. On the computer
system, it doesn’t accept errors. You have to enter the data correctly. — Manager
of IT, Transportation

WEe' ve been able to get our staff to keep more thorough records on who they're
talking to...they're inputting the data as it’ s happening, rather than taking notes,
bringing it back, entering it, maybe losing some details. — MIS Director,

Technicd Recruiting

4.0 Quality of Life Benefits

In addition to productivity, there are other “ soft” benefits of usng WLANS. In particular,
users cite “qudity of life’” benefits to connecting to the LAN viaa wirdess connection.
According to WLAN users, the three most important quaity of life benefits of usng a
wirdess LAN include:

Reduced stress
Improved family life
Increased status

Each of these quality of life benefits are presented in more detail in the subsections
below.

4.1 Reduced stress

Some users view WLANS as stress reducers. Thisis the case for one primary reason—
readily available information. Wireless LAN users do not have to worry about trying to
find awired connection. For example, if awirdess LAN user brings the wrong
presentation to a meeting, he or she will not have to worry since the correct presentation
can be accessed on the server wirdesdy. In thisway, stressis dleviated since the user
doesn’'t have to worry about being “plugged in” to accessthe LAN.

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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In addition to the ability to download files, users can respond to important queries via
email quickly without having to worry about finding a connection. For example, an IT
user with awireless connection can go to lunch in the cafeteria without having to worry
about missng urgent emails. Again, the point is that stress is reduced in some ways by
having this continuous access to emall, files, and gpplications.

As noted by users.

[Thewireless LAN] isa stress reducer, because the information is much more
readily available to them [workers]. As long as they are motivated enough to
retrieveit, they can do a lot more with it. — IT Manager, Hedthcare

| would say that it [WLAN] decreased it [stress] because then they [WLAN users]
are not so anxious.... They can get access to send email and to respond and not
have to worry that they can't get to that issue or respond to it for a couple of
hours.... — Manager of Infrastructure Services, Transportation

If | see alot of stuff on the shelf and wonder if the system counted right, | can
check it right there instead of having to walk up to the office. | would say my
stressis less because | amtaking care of the things | need to take care of. | am not
stressed about skipping over things. - Sore Manager, Retail

4.2 Improved family life

Some users are even able to spend more time at home due to WLANS. Some wireless
LAN users stated that they are able to reduce the hours they spend at work dueto
accomplishing more by being mobile at the office. Some users are able to save up to two
hours each day at the office, and go home at a more reasonable hour—perhaps 5 o’ clock
rather than 7 o’ clock.

In fact, some users find that WLAN use enables them to be more involved in their
children’ s lives. For example, some say they are able to attend their children’s sporting
events or choir events due to the freedom they have with this technology.

As noted by users.

| would come home before and only be able to spend two hours with the family
and then be on the computer doing work and they would go off doing something.
Now | am able to go off with them and catch up. | am adding two hours a night
[by using a WLAN at the office] . — Associate Director of Technology and Office
Planning, Healthcare

| am not spending that time in the office anymore because | have the tools to do
the same thing outside of the office. | am able to be home at a reasonable hour. —
Manager of Infrastructure Services, Transportation

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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4.3 Increased status

For some users, WLANS provide aleve of status, in terms of both a personal edge, as
well as a competitive edge.

Employeesthat are usng the wirdess LAN fed that they have a persona advantage over
users who do not have WLAN access. This shows that fedling of having complete access
to data a any time is very powerful for wirdess LAN users. Thisfeding of power, in the

minds of thewireless LAN users, leads to fedings of having a competitive edge.

The second feding of having a competitive edge stlems from having an edge over the
competition. For example, one participant in particular feds a sense of appreciation that
their organization provides a technology that alows him to be one step ahead of the
competition. This givesthe WLAN user a sense of security within their organization.

As noted by users.

It [the wireless LAN] definitely gives me an edge. | fedl a little better about the
work | do throughout the day. A lot of times if you start getting behind on email,
you start feeling that you are going to be overcome by events. Now anytime we
have a meeting or | am away from my desk and | have my laptop with me | don’t
fedl like | amgoing to berolled over by the snowball. It makes you feel
empowered and have a sense of mission accomplishment. — Information
Management (Branch Manager), Government

It [the wireless LAN] has a tendency to impress people to some degree that we
are on the edge of technology and we are willing to take the risk. — Director of IT,
Utilities

5.0 Challenges to Deploying Wireless LANs

In addition to the many benefits of deploying WLANS, there are some challenges. In
particular, participants cited security concerns, dow speed, and lower rdiability
(compared to wired LANS) as primary chalengesthey are currently facing with their
wireless LANs.

5.1 Security Concerns

Many organizations are concerned that wireless LANSs do not provide alevel of security
equal to wired LANSs. In fact, some people are concerned that competitors are able to
ged WLAN transmissons out of the air. It should be noted, however, that none of the
organizations that consider security as a concern reported any instances of data being
intercepted as aresult of usng the wireless LAN. Therefore, security concerns may be
more of a perceived problem than an actud problem. In addition, many vendors are
beginning to address security concerns more vehemently by designing solutions with
enhanced security features.

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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As noted by users

We wouldn’t want the signals to be intercepted by potentially one of our
competitors...that would be one of the bigger reasons why we wouldn’t roll it
[WLAN access] out quicker. — Regiond Sales Manager, Manufacturing

The security standards are vulnerable now. The web security configurations work
and we will use that when needed, but we are not going to do a large deployment
when the 802.11 body still hasn’t come to a consensus on the ultimate standards.
— Senior Network Engineer, Healthcare

The way that | seeit isif you have a wireless network and you are not real careful
about the secure aspects of it, then what keeps anyone from plugging a wireless
card into their computer and are close enough to receive the signal? Then they
arejust kind of on your network getting the information. — Information
Management (Branch Manager), Government

5.2 Slow Speed

Some wirdess LAN users are disgppointed in the speed. The problem for these users is
due to shared bandwidth. Wireless LANSs can fed like a bottleneck since the bandwidth is
being shared by dl devices atached to the WLAN. For this reason, some organizations
tend to use wirdess LANs sparingly based on job function. In other words, unless a
compelling reason exists to hook a device up to the WLAN, the wired LAN will be used
ingead. In addition, many organizations have rolled out Fast Ethernet in the past few
years, and end users have grown accustomed to that level of performance.

As noted by users.

| prefer the wired just for the type of work that | have to do. Ten or eleven
megabitsis not a speed that helps me in my job. Because of the speed limitations
of thewireless LAN, it isalmost like going back to 10Base-T again. — Director of
IT, Utilities

There are certain drawbacks. | think each technology has its own application.
Wher e we can take desktop machines and wire them, we prefer to do so rather
than put them on wireless, because you are clogging the wireless, which isan
eleven megabit shared on all of the devices speaking on it. — Senior Network
Engineer, Hedthcare

You're limited in speed, which means that your application islimited in either the
data it sends down or the data it returns back. - Sysems and Adminigration
Manager, Government

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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5.3 Reliability

Rdiability is dso a chdlenge tha many organizations face with wirdess LANs—most
users concede that wired LANs are more reliable than WLANs® When discussng
decreased rdiability, users mention interference and sgnd  drength as the biggest
problems. For example, devices that are producing conflicting 9gnds may disupt the
wirdess LAN dgnd. In addition, depending on where the user is, physica objects—such
asthick wals—can aso decrease signd strength and, thus, rdliability.

As noted by users.

With a wireless, somebody isworking on their laptop and they happen be sitting
in the break room when someone turns on the microwave. That can disrupt the
usage. They go around a corner and that can disrupt it. Someone walking in front
of the antenna can messit up. There are things that can cause it to disrupt the
service. Thewired LAN is more reliable because of the nature of the technology. -
Director of IT, Utilities

[Thewireless LAN islessreliable] because of the actual range of awirelessare

limited based on physical objects. If you have something that outputs interfering
signalsto the wireless LAN, it would break the connection or a large, thick wall;
if someone walks past it, it could break the connection. - Network Adminigtrator,

Publishing

| think there is more stress [ by using WLANS] because of the [lack of] reliability.
If the reliability were the same, then there would be less stress. — Corporate
Controller and CIO, Manufacturing

6.0 Conclusions

What is the value of improving your productivity by eight hours aweek? For many
people, it isworth even more than the vaue of their sdary for that period of time. What is
the value of improving your accuracy by even afraction? For someindudtries, such as
hedlthcare and finance, this could mean many lives and millions of dollars. Thisis part of
the chdlenge in trying to quantify WLAN bendfits many of the benefits are clearly
widespread, but trandating them directly to dollars saved or generated can be difficult.
Still, based on the 20 users that took part in this study, an average savings of over $250
per week per WLAN-enabled employee is certainly a powerful number—and most likely
aconservative estimate.

Additiond benefits are even harder to quantify—though they are dearly compelling:
Increased flexibility

% The exact guestion asked was, “ Of wired LANs and wireless LANSs, which ismore reliable?’

WLANSs: Improving Productivity and Quality of Life Prepared by Sage Research, Inc.
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Decreased employee stress
Increased time to spend with family
Improved status

Enhanced work qudlity

Few technologies can clam to result in such awide variety of benefits. And few
technologies deliver benefits that gpped to both an employee and an employer. Soit's
not surprising that of the 20 WLAN adoptersinterviewed, 18 report plans for further
deployments.

For organizations congdering WLAN technology for the first time, the research resultsin

this paper can be used to help make the critical go/no go decision. Consider thefollowing
questions:

Are the examples reported in this paper relevant to your organization?

How many hours can be saved per employee from having email or server access
when away from the desk?

Is employee dtress an issue for your organization?

Do employees have on-ste meetings with dlients or other business partners where
their sense of confidence and efficacy would be enhanced with WLAN access?

Do employeesin your organization collaborate in conference rooms, colleagues
offices, and/or cafeterias? Would productivity be improved if they were able to do
so?

Does your organization have work processes where the timeliness and accuracy of
data entered into mobile devicesis critical?

These are just afew of the key questions that would indicate if WLANS can deliver the
real-world benefits to your organization that our research participants have enjoyed.
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