
Excellence at XEL Communications:
Self-directed Work Teams

Employees share the responsibility for competitive improvements.

John H. Puckett and Jannett Pacheco

Improvement Indicators (Two Years)T he self-directed work team, an
alternative to the traditional

manufacturing organizational struc­
ture, provides a building block in
the quest for manufacturing excel­
lence. XEL Communications Inc., a
supplier of high-quality electronic
components for the telecommuni­
cations industry, has experienced
significant improvements in cost,
quality, and other areas (see Fig. 1)
as a result of this organizational
philosophy. As process knowledge
and autonomy were built within
plant teams, overhead support
costs also were reduced.

A small, non-union business of
about 130 members, XEL trans­
formed its manufacturing systems
without adding any overhead - a
necessity in a market stressing
high quality, short delivery lead­
times, and extremely competitive
pricing. GTE Telephone Operations
is our largest customer; we also
serve various Bell operating com­
panies, independent phone compa­
nies, and private telecommunica­
tions suppliers such as utilities and
railroads. The competition in our
markets - primarily from domestic
companies - has sharply in­
creased in the past two years.

Traditional rigid manufacturing
organizations - including the for-
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mer XEL environment-were de­
signed to relay instructions from
the top down to the worker at the
end of the command chain (see
Fig. 2). Copied from a military chain
of command, this system focused
on pre-determined standards and
heavy supervision of employees.
Employees were managed by fear.
Management wanted their conform­
ity, rather than their knowledge and
expertise.

As customer requirements be­
came tougher and competition in­
creased, senior managers knew
that the customary 3-5 percent an­
nual productivity improvements

67% Reduction

55% Reduction

50% Reduction

75% Reduction
(20 Days to 5 Days)

>50% Reduction

were not going to be enough to
compete effectively in our markets.
Reading articles on Just-In-Time!
Total Quality Control (JITfTQC) and
books by consultants Tom Peters
and Phil Crosby gave us an idea
that dramatic improvements could
be experienced even in a small
company such as ours by focusing
on the JITfTQC attitude. A major
change in attitude is just what we
needed, and what we began.

As XEL Communications peo­
ple have learned during the past
three years, however, becoming
the "best" in world-class manufac-
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turing means change. It presumes
a vision of organizational excel­
lence. We've also learned that this
change is tough to swallow, partic­
ularly if it means elminating layers
of management and releasing the
power of the remaining managers
to the people they "direct."

Managers must be responsible
for teaching and encouraging
the team, and training
throughout the organization is
mandatory.

We began our self-directed
work team progression by eliminat­
ing one or more layers of manage­
ment in each plant functional area
(see Fig. 3). The remaining manag­
ers had to give up much of their
directional power, and all of their
traditional disciplinary tools (disci­
pline., fear). This "open organiza­
tion" was a necessity in our transi­
tion toward world-class operations.

The underlying principles of
XEL's open organization include:
• Take responsibility for your own

actions and the entire team (self
management).

• The organization must adhere to
a value system built on trust, re­
spect, dignity, honesty, and car­
ing.

• The necessity of encouraging
risk without fear of retribution
must become ingrained.

• The concept of internal cus­
tomer/supplier relationships is
essential.

• Acceptance of the highest quality
standards must be the number
one motivator.

• Managers must be responsible
for teaching and encouraging the
team, and training throughout the
organization is mandatory.

• Task is always the boss.

Professional Development Team
XEL manufacturing manage­

ment created a Professional Devel­
opment Team within manufacturing
operations to bring needed training
to all employees. Team members
included all managers and supervi­
sors plus several individuals from
various functions (selected by man-
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Fig. 2. Traditional top-down manufacturing organization.
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Fig. 3. XEL's organization using self-directed work teams.

Chronology of Transition

Professional Deveiopment Team Training 30'87-10'89

Pilot Team Formation 10'88

Full Factory Team Conversion 30'88

Production Supervisor Position Removed 10'89

Former Supervisors Removed From Teams 30'89

Fig. 4.

23



B
Pack

~ ""'p
Raw

Materials
Stockroom

P<e,

Raw
Materials

Stockroom

Incoming
Receiving Inspection

Incoming
Receiving Inspection

______________L..L~

---------cr-----------1

----.--------- ['J

-----------~--------~

Desk/Files

Shipping

:Manager Document
~ - -- -- Library

Configure
EB

X PERTS

rPoo
U Inclrcult : QA

Ane~b,~'A~a Lift [[ MecEEB1S
IIIIII1111

QUBntums ,-~- _~_o __

DOD

----------------

111111111 i
PCB '

Assembly

Test

Touch Up

EB

Wave Solder

O Touch Up
'<ea

Assembly

] LJ LJ l. ~ -iii iii iii i---,- --:;~-~ ~~;~ ;"::.~--

_

r==w=a='=1
e
SOlder,I: i~h~ Lightning tl

Ip( IDo!ll::fJ ct:B ' -~,~:.::";-~
l.I::.§o ,------, ~ QA Library:

II I I I I I I I I! !J==b~ I I I I I I I I ,B j
PEE B~;;.d9EE Inclrcun: EE EE

X Perts Burn Ino US Cj, : _,~ F,",.had

'-q-~--~--~..~j ,_~__~__~.i :=u St~-:':m
= I" " :~----~-- Top: R&R Gun ,

, : EE
e.teterla Lab ~ Offices :0 EE Shipping

:0 D ---------.:-- -------rn

b

Fig. 6. JIT cellular manufacturing.

,--------------------------------------------------------------------------------------

Fig. 5. Traditional manufacturing work centers.

agement). With the help of a con­
sultant specializing in open organi­
zations and team building, an 1B­
month "transformation training"
process began. Managers and
other trainers learned the concepts
and skills to be included in the XEL
"manufacturing vision" of an open
organization. They studied group
dynamics, team building, organiza­
tional values, motivation, and be­
havior modification principles.

The Professional Development
Team continues to evolve. Several
members have left the company to
pursue other interests. In our flatter
organization, these managers have
not been replaced. New team
members are selected from various
manufacturing departments. Volun­
teers are screened by remaining
team members. Unanimous appro­
val is needed for new members.
Tha team, renamed The Manufac­
turing Advisory Council (MAC
TEAM), advises management in
communication, operations, and
strategic manufacturing issues.

Conversion to Cellular
Manufacturing Teams

Once the transformation proc­
ess within the Professional Devel­
opment Team was well underway,
the conversion of the XEL produc­
tion area began. The first step
changed the entire factory to Just­
In-Time (JIT), cellular manufactur­
ing teams. We converted our tradi­
tional factory work center-based
layout (Fig. 5) to one that divided
all products into four teams and ar­
ranged all necessary people and
equipment into each of the work
cells (Fig. 6). For the entire chronol­
ogy, see Fig. 4.

Three teams were dedicated to
the production of printed circuit
board assemblies and one team
was dedicated to the production of
various mechanical assemblies.
Within each cell, each work team of
"X Perts" (Fig. 7) received com­
plete production responsibility for a
product line or group of products
- manual assembly, production
testing, packaging, and labeing for
shipment to finished goods.

The process was scheduled by
our MRP II (Manufacturing Re­
sources Planning) system. Since

Fig. 7. JIT cell.
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we make to stock, the finished
goods forecast became the cus­
tomer. The raw material stockroom
became the supplier. JIT manufac­
turing involving true customer or­
ders and JIT suppliers will be de­
veloped later. However, the JIT
concept of "pull-systems" was in­
stituted at the beginning, using
"kanbans" to trigger prior opera­
tions. This conversion was done
while retaining the traditional pro­
duction supervisor positions. Each
team selected a team name and
designed a large banner to hang in
their area.

The Planning Team, composed
of several production employees
from different production areas, de­
termined that certain common
equipment could not be located
Within each cell. "Feeder kanbans"
were created, to handle these spe­
cial processes. The first of these
external "kanbans" was the auto­
mated component insertion, since
one piece of equipment was suffi­
cient for the requirements of all
teams. This special work cell had
to serve the other three teams. The
Planning Team decided to use
three incoming and three outgoing
"kanbans" controlled by the re­
quirements of each of the separate
teams. The wave solder area was
handled in much the same way as
the auto-insertion team.

Training Gets Off the Ground
At this point, JIT and TQC (To­

tal Quality Control) training of all
production team members started.
Top management began coaching
employees in the concepts of self­
management, preparing for the
eventual conversion to self-directed
teams through the elimination of
supervisors. Prior to this training,
led by the vice president of manu­
facturing, several people from the
manufacturing support staff had
been sent to formal off-site JIT
training so they could train the rest
of the organization. The supervi­
sors involved in the transformation
also were counseled and trained
with regard to their changing roles.

We chose to begin training for
the majority of the organization af­
ter the conversion to cellular manu-
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facturing, to relate the concepts to
real-world conditions. Our feeling
was, and continues to be, that it is
better to hold off detailed training
until the opportunity to use the
concepts is available, rather than
train people ahead of time and lose
retention prior to implementation.
The risk of production mistakes is
outweighed by the educational and
training benefits from correcting the
errors in the production environ­
ment.

While preparing the teams to
operate in a self-directed mode, we
provided extensive training to all
team members in team interaction,
systematic problem solving, and
Statistical Process Control. Be­
cause production requirements in
our factory fluctuate, we make ex­
tensive use of temporary person­
nel. As part of the team develop­
ment process, the team members
were taught how to interview and
select new members for their
teams. Now the teams define their
own labor needs based on the
schedule requirements and select
additional temporary personnel to
hire; they also identify surplus tem­
porary employees to terminate.

Measuring Performance
The final step in the transfor­

mation process was to establish
expectations and accountability for
the performance of each team. The
training for this phase began by
teaching all team members the
composition of product cost, and
how to identify the portions of the
cost structure in which they had
ownership and the portions they
could influence. The cost account­
ing structure was modified and sim­
plified to show each team the ma­
terial, labor, and expense
components of their product lines.

The quality indicators were
also modified so each team could
track its own quality performance.
Each printed circuit board team is
measured on its assembly defect
rate, component replacement rate
(both measured in ppm), and final
audit defect rate (measured in per­
cent defective). Measures estab­
lished for solder process and auto­
insertion teams consisted of solder
defects (ppm) and insertion defects
(ppm).

The final measures involve
schedule performance: on-time de­
livery of product to our customer
and production linearity. The mea·
sure of linearity was based on vari­
ance to the established daily pro­
duction rate as established by the
team.

Performance charts track each
of the indicators for both the full
factory operation and for each
team. Improvement targets were
established by each team. The indi­
vidual teams identify and attack the
problem they consider most appro­
priate to meeting their expected im­
provement objectives using various
SPC methods.

Because continuous improve­
ment remains the primary objective,
the task is never finished. As each
team identifies and solves one
problem, they move on to the next.
All of the necessary controls have
been given to the individual teams
At this point, management leader­
ship consists of encouraging and
maintaining the proper environment
for risk taking, and keeping the or·
ganization focused on the overall
requirements and expectations.

As the improvements began to
mount, the planning leadtime short­
ened considerably. Consequently
constant communication of chang­
es in requirements and expecta­
tions became a critical manage­
ment objective. Rapid reaction to
changes in the marketplace is a
real asset to the corporation. Re­
duced leadtimes, reduced waste,
increased ownership in the proc­
ess, and positive financial returns
resulted from the concept of self­
directed work teams.

As teamwork developed, many
examples of the self-management
attitude emerged (see Fig. 9). For
example, one team decided to take
a day off in the middle of the week
and work the following Saturday
due to a part shortage. This deci­
sion prevented them from building
with a part shortage which would
have required additional cost to fin­
ish once the part was received. It
was made by the team, with the
production manager's courtesy ap­
proval.
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Another team confronted a
temporary team member about be­
havior the team felt was inconsis­
tent with the value systems in
place, At first they were going to
release the person, However, on
their own initiative, they decided to
confront the individual and give him
the opportunity to respond, He was
so impressed with the openness
and honesty of the team, he will­
ingly elected to change in order to
remain a part of the team, These
are only two of many examples
demonstrating the strong commit­
ment to this process of individual
responsibility and accountability,

We're aChieving cost reduc­
tions in support operations, be­
sides the improvements as shown
in Fig, 1, Many non-value-added
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tasks were elminated, They include
complex labor reporting, mainte­
nance of precise labor standards,
and a host of unnecessary reports
and files,

Skills Expansion and Fewer Labor
Grades

Another benefit of this ap­
proach: We reduced the number of
labor grades. We learned from
cross training within our teams that
we could reduce our labor grades
from seven to three.

A skill-based bonus program
was developed by production team
members and the production man­
ager. A skills expansion program
filled employees' need for job en­
richment. In the past, employees
could vertically progress through a
posting and bidding process­
when openings for a particular jOb

grade were posted, employees in
these slots would apply for training
needed to qualify for the next
grade, Now, we have defined a set
of performance skills for each labor
grade. In this program, an employ­
ee could participate in a training
program for soldering or other
skills, and then receive a one-time
performance bonus after success­
fully completing a qualification test.
All XEL employees are salaried,

Six skill categories were set up
within the production assembler
grade, Basic skills to carry out as­
signed tasks are required for each
grade, Assembly, component prep,
configuration, material handling,
soldering, and testing are specific
training areas. For each skill level,
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Fig. 9. Informal discussions lead to problem solutions for self-directed teams. Team
members identify corrective actions, using flip charts or other rough data collection
and analysis tools.

there are as many as eight classes
and qualification tests.

In our voluntary training sched­
ule, everyone who wishes to partic­
ipate can learn skills in the areas
for which they are not certified. Fel­
low employees in production man­
agement and from various teams
train others. This sharing process
provides an opportunity for building
teamwork and leadership skills
among trainers and "students."

Our Journey Has Just Begun
XEL has come a long way in

the past three years. Our self­
directed work teams are providing
dramatic performance improve­
ments, though we realize our con­
tinuous improvement journey has
just begun. Hearing about employ­
ee involvement and cultural change
means little until you actually do
something about it. We have made
the process of change work for us
despite difficulties along the way.

Suggestions from the lessons
we've learned:

• You cannot win the race or even
compete if you do not start.

• Remain fixed in your commitment
no matter what the change in
business conditions.

• Things will get worse before they
get better. Hang in there!

• Demonstrate commitment and
enthusiasm. They cannot be del­
egated.

• Some people will not respond to
cultural change. Be prepared to
remove them, no matter who
they are.

• Find someone you can confide
in, especially when you feel you
are losing it.

• Celebrate every little success.
Positive reinforcement breeds
more success.

• You cannot over-communicate.

Author:
John H. Puckett is vice president.
manufacturing at XEL Communica­
tions, Inc. Aurora, CO. Jannett
Pacheco, Just-In-Time coordinator at
XEL, developed the illustrations.


