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Strategic facility planning for high-tech firms requires different approaches than it does for traditional firms be-
cause of the difficulty of predicting business plans and the necessity for quick, ad-hoc management decisions.
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Introduction
This paper is based on our definition
and search for a strategic facility plan-
ning model for Sun Microsystems, a
very fast-growing, high-tech company.
As a result of this experience, we have
come to believe that high-tech busi-
ness environments demand different
methodologies, procedures, designs,
and planning tools because of the ne-
cessity for quick, opportunistic man-
agement decisions. These differences
are described in terms of the develop-
ment of a strategic planning model for
a typical high-tech company, Start-up,
Inc.

The need for good strategic facility
plans are as critical for high-tech com-
panies as for any other company.
Good planning will provide the right
kind of facilities when and where they
are needed in order to support the
company’s business. A bad plan, of
course, could cause a company to de-
lay critical business actions if facilities
are unavailable or result in unaccept-
ably high costs if facilities are over-
abundant. As our title implies, strategic
facility planning is very difficult for high-
tech firms since they are, by their very
nature, unpredictable.

We believe that Sun Microsystems’
strategic facility planning needs are
typical of high-tech companies and
that these needs are quite different

from those of more traditional compa-
nies. Traditional, bottom-up planning
systems are inappropriate for high-
tech companies, whose facility needs
are driven from top-down business
goals ---- such as production and sales
levels ---- and not from discrete staff,
equipment and space requirements.
While we are focused on high-tech
companies, all companies (or at least
those that will survive and thrive in
these coming years) are becoming
more technology-driven and will be
subject to similar pressures.

What is High Tech?
The term high tech generally connotes
firms that provide technology-driven
products or services. Companies in
the electronics, computers or genetic
engineering businesses are typical ex-
amples, although others as diverse as
Federal Express and L.L. Bean ----
which are heavily dependent on com-
puter technology ---- also are consid-
ered high-tech firms. Sun
Microsystems is known for having sig-
nificant product introductions on the av-
erage of once every six months! These
companies are also characterized by
foreshortened decision-making proc-
esses with relatively flat organizations,
a high rate of organizational change,
very ‘‘lumpy’’ growth and short product
cycles.

All of these characteristics add up to a
very difficult strategic planning prob-
lem. The planner at Apple Computers
compared facilities planning to trying
to steer a 300,000-ton (330,000-m.-
ton) bulk carrier through a mine field at
30 knots (56 km./hr.).

Sun Microsystems
Sun Microsystems is perhaps the clas-
sic example of a high- tech company.
Sun has become the leading worksta-
tion manufacturer in the short span of
six years. By using off-the- shelf parts,
Sun takes advantage of technological
breakthroughs as soon as they reach
the market. This approach has en-
abled the company to double the com-
puting speed of its computers every
year. It has also driven the company’s
revenues from $9 million in 1983 to
$538 million in 1988.

But this meteoric growth requires tre-
mendous responsiveness by its organi-
zation and its facilities. Sun’s
organization is significantly changed
once or more every year. Also, its facili-
ties have grown at 50 percent per
year, and its churn rate is more than
100 percent per year.

Strategic Facility Plans
Strategic facility plans define how
much space is needed, what kinds of
facilities are required and where facili-
ties should be located. Typical steps in-
volved in strategic facility planning are:

---- 1. Develop alternative facility-de-
mand scenarios based on manage-
ment policies and business plans;

---- 2. Generate optional facility strate-
gies;

---- 3. Evaluate and select the best facil-
ity strategy by comparing the risks and
benefits of each strategy with respect
to the alternative facility-demand sce-
narios.

Alternative strategic facility plans ----
which specify type, location and sched-
ule for the provision of space ---- are
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evaluated in terms of each space-de-
mand scenario.

Strategic Planning Styles
Strategic facility planning is necessar-
ily closely tied to corporate planning
overall. As you would expect, corpo-
rate planning for high-tech firms has to
be more flexible and opportunistic than
it is for traditional firms. Sun is no ex-
ception, and its overall planning style
belongs to the more complex end of
macro-scale-of-management styles ----
‘‘surprise management’’ ---- where ‘‘tur-
bulence’’ is relatively high compared to
the simpler, ‘‘control’’ style of manage-
ment. Surprise management is when
the facility manager is called into the
boss’s office on Monday morning and
is handed a ‘‘surprise’’ reorganization
plan which will require 200 new work-
stations in two months. ‘‘Turbulence’’
reflects the rapid changes in the busi-
ness environment and the adaptations
made by the company in response.

In practice, at Sun Microsystems this
means that corporate decisions are
regularly made by a small corporate
steering committee (CSC), as shown
in Chart A. The success of the proc-
ess, however, depends on working
closely with division managers and
service organizations, such as facili-
ties. In the case of facilities, the CSC
requires a quick response ---- meas-
ured in days ---- from facilities regard-
ing the implications of the CSC’s
options in order to make informed deci-
sions.

This opportunistic planning process is
overlaid on a more traditional budget-
planning process, which results in a
plan and a budget.

Top-Down Approach
Sun’s strategic facility needs are
based on top-down business indica-
tors instead of the more traditional ‘‘bot-
tom-up’’ approach (see Chart B). For
example, space needs for the market-
ing group may be a function of space
per head count and head count as a
percentage of projected revenues. A

bottom-up approach would be based
on the estimated head-count and area
requirements for each type of staff and
on support space for the marketing
manager.

The reason for using a top-down ap-
proach is fundamental ---- the bottom-
up approach provides a degree of
information which is not only unneces-
sary but probably inaccurate. The
bases for developing detailed, bottom-
up staff/areas projections change so
rapidly in the high-tech environment
that a detailed projection beyond one
year is probably misleading. In gen-
eral, you do not want to develop more
detail than is necessary. The macro
model is more accurate in the longer
term, since it is based on longer- term
trends and not on the opinions of man-
agers or department heads who very
likely will not be around beyond five
years (or not even that long in some
high-tech firms).

A case in point is Facility Technics’ at-
tempt to develop a large new research
and development (R&D) center for a
high-tech materials manufacturer. We
were using a bottom-up model and try-
ing to pin down the chief scientist on
specific laboratory requirements in the
next two, three and five years. This
was exasperating for him because re-
search, by its nature, is unpredictable.
He asked, ‘‘How long is it going to be
before we move in?’’ Our answer was
about three years. With a chuckle, he
said, ‘‘Do you realize that we reorgan-
ize, on the average, every six months!
That means that we will have reorgan-
ized six times before we even get into
the building!’’ The point is that you can-
not rely solely on existing organization
and managers to accurately predict fa-
cility needs. It is necessary to rely on
other predictors that are relatively inde-
pendent of fluctuating management or
organizational changes.

Start-up, Inc.
We will describe the process for devel-
oping facility needs for Start-up, Inc., a
typical Silicon Valley start-up. Start-up,

Inc. is a subsidiary of a major telecom-
munications corporation. It has been
established to develop and manufac-
ture a new telephone product, based
on a proprietary invention developed
at the parent company. We have been
requested by the controller to develop
a 10-year strategic facility plan.

Business Scenarios
Often, especially if the company is
new or is in transition, an apparently
confusing array of opinions will be ex-
pressed in the initial planning inter-
views. Usually, these opinions are
actually based on a far fewer number
of scenarios of the company’s busi-
ness plan. These scenarios are based
on shared beliefs regarding:

---- the image and character of facilities
and work space;

---- work-space standards, including pri-
vate vs. open offices;

---- the work style;

---- warehousing and distribution policy;

---- manufacturing subcontract policy ----
in-house or contract;

---- local or distributed field sales and
customer support offices;

---- business strategy and priorities ----
new product introductions, low costs,
time-to-market, product support, mar-
ket share;

---- location; and

---- site distribution.

A different set of driver relationships
and constants may be necessary for
each scenario and phase. For exam-
ple, the area/head count may change
from a tight start-up of 270 net sq. ft.
(25 net sq. m.)/person in phase 1 to a
more generous 325 net sq. ft. (30 net
sq. m.)/person in phase 2.

Based on our interviews, three basic
scenarios were defined:

---- A: Target Scenario: Start-up will
develop and sell high-volume, stand-
ardized products with long product cy-
cles. Future products will be
extensions or elaborations of the ba-
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sic, existing products. Customizations
will be by the use of plug-in, optional
modular boards.

---- B: Hard-Nosed Scenario: Same
as A, except that projected production
goals are delayed by two years and
there is only 20 percent success in im-
plementing just-in-time (JIT) principles.

---- C: Custom Scenario: This sce-
nario is based on the belief that the
telecom business will become more
technology driven, like the electron-
ics/computer sector. Product volumes
will be lower, with shorter cycles and
more customizations.

Three phases of the start-up’s growth
were identified:

---- Developmental Phase, 1988-
1992: The product is still being engi-
neered and only test batches are
produced. There are no revenues, and
operating expenses come from ven-
ture funds from investors.

---- Ramp-up Phase, 1992-1994: Pro-
duction is rapidly increased to meet
projected market demands, revenues
from sales start to take off, and operat-
ing expenses increase at a faster rate.

---- Mature Phase, 1994-1997: The
start-up is producing over 4,000 units
per month, with revenues of over $1.5
billion and operating expenses of
about $361 million.

Drivers
The relationships which drive square-
footage demands are ‘‘drivers.’’ Drivers
are basic indicators of the company or
organization which are predictable
over the long term and also drive or
force space needs. The type of driver
varies by the type of organization.
Population of service areas or the num-
ber of customers drives the space
needs of service organizations, such
as utilities or governmental groups.
Space needs for manufacturing compa-
nies are generally driven by production
rates and revenues.

In the example shown in Chart C, the
drivers are revenues, operational ex-

penditures (which are a function of
revenues) and production rate. Even
though these drivers are based on the
company’s business plan, there may
still be a difference of agreement con-
cerning projected indicators ---- espe-
cially in the later years ---- that can be
portrayed as alternative scenarios.

Ratios
Area needs of the engineering, market-
ing, and R&D groups (shown in Chart
C) are driven by operating expenses.
Area needs of these groups are a func-
tion of:

---- operating expense per head count
and

---- square footage per head count.

Operating expenses per head count
(HC) for each group is derived from
each group’s business strategies. The
engineering group’s ratios remain
steady at about $500,000/HC, since
the start-up wants steady, continued
development of new extensions of the
basic product. The marketing group’s
ratio is almost constant throughout,
since the marketing effort should be di-
rectly proportional to available operat-
ing expenses. The R&D group’s ratio
rises sharply after the development
phase, since sustained, large R&D in-
vestments are not necessary.

The square footage per head count (in
gross sq. ft.) is derived from functional
needs and company policies regarding
space standards, support areas and
amenities. In this case, some groups
are presently in spaces that are too
generous, while the rest are in very
tight spaces. The long-range goal is to
have a more equitable ratio for all
groups.

The area needs of operations and qual-
ity assurance are functions of produc-
tion area per unit to the number of
units produced [for example, six sq. ft.
(0.6 sq. m.)/units per month for the pro-
duction area]. These relationships vary
with the phase, the manufacturing tech-
nologies (such as JIT), the number of
shifts and the failure rate.

Since the administrative group mainly
services the other groups, its area
needs are derived from the total head
count of the other groups.

Results
As one would expect, the total head
count and square footage needs in-
creased proportionally to the revenue
and production indicators.

Benchmarks
Benchmarks are general ratios, which
can be compared to those of similar
companies. For example, the square
footage per head count is a common
indicator and ranges from 300 to 400
gross sq. ft. (28 to 37 gross sq. m.) per
person in the high-tech industry. An-
other benchmark is revenues per head
count, which ranges from
$500,000/HC to $150,000/HC.

Risk Evaluation
The costs and benefits of each strat-
egy can be compared for each sce-
nario (see Chart D). For example, a
conservative strategy of leasing all
space for the lowest projected square
footage would result in a shortfall in
the high-growth scenarios. This would
necessitate leasing of additional space
at premium rates.

Computer-Based Strategic Facil-
ity Planning Systems
Ideally, the strategic facility-planning
model is computer- based so that re-
sults can be achieved quickly and ac-
curately. It should be part of a
facility-planning system which consists
of:

---- a macro-level strategic facility-plan-
ning system for top- down facility
needs and capacity analysis at a divi-
sional group/floor area level, with a
modeling language package such as
Javelin or IFPS/Personal and

---- a micro-level facility planning/man-
agement system for planning and
tracking facility needs and resources
at the workstation/room level. The re-
sults of this model substantiates the
macro-level information.
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When you are pinned to the wall by
the vice president of engineering to ex-
plain why he cannot have an additional
50,000 sq. ft. (4,645 sq. m.) in the next
quarter because he has sufficient
slack space, you better be able to sub-
stantiate it! If you do not have a micro
model, you may find yourself and your
staff spending the next week and
weekend manually inventorying the en-
gineering group’s space.

The bottom-up model (see Chart B) is
necessary to validate the top-down
model. Since it is based on finer-
grained information about actual area
allocations, it more accurately repre-
sents existing and near-term condi-
tions than the macro model. The
bottom-up model is the starting point
of the macro model, and it is used to
make certain that existing conditions
and near-term projections of that
model are realistic.

These two models should be inter-
faced to exchange information, to
avoid duplication and to avoid data in-
consistencies. Ultimately, it is desir-
able to extend the micro-level system
to include the macro-level model so
that they can share a common data-
base.

Planning and Design Ramifica-
tions
The demands of the high rate of
change have resulted in the evolution
of commonly shared planning and de-
sign practices among high-tech compa-
nies. Some of those practices are:

---- Minimize workstation standards:
The number of different workstation
standards is minimized so that worksta-
tions are not differentiated. For exam-
ple, the 2 million-sq.-ft.
(185,800-sq.-m.), 6,000-employee Pa-
cific Bell San Ramon Valley Adminis-
trative Center is based on only five
personal workstation standards.

---- Move people, not furniture: Peo-
ple are moved, but workstations are
moved far less frequently.

---- Make all space generic: The basic
space is as generic as possible. In
other words, there is little or no distinc-
tion between office, R&D, manufactur-
ing, test and warehouse space. This
goal is easier to obtain for companies
which do not require specialized facili-
ties (e.g., special floor loads, air condi-
tioning, clean-room environments,
ceiling heights and vibration require-
ments).

The management of facilities which
are designed along these practices is
greatly enhanced with the use of com-
puter facility planning systems.

Conclusions
Strategic facility planning for high-tech
companies requires different ap-
proaches in terms of methodology, pro-
cedure, design and tools because of
the difficulty of predicting business
plans and the necessity for quick, ad-
hoc management decisions. These in-
clude: top-down facility demand
analysis, the use of demand scenar-
ios, risk evaluation of facility strate-
gies, design/planning/management
approaches and computer modeling
techniques.
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