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|. Abstract

With the increase in competition, the industry is faced with many of the same

challenges manufacturing had ten or fifteen years ago. It is no longsiblgoto

view capacity asraissue of manufacturing productichll industriesmust gain an

understanding of how to manage the capacity efficiency of the human capital

employed. The Capacity Efficiency Management Model provides: a vehicle to

accomplishths goal ; a tool t hat is compatible wit
management tools; and a means for manalingan capitatapacity efficiency

from the strategic to the tactical levels.

Il. Introduction

The human capital intensive side of comparfregjuently ses human capital managemeayart

from manufacturingos ma n a g e mbasdd costmd, theodyoof o gi e ¢
constraints, and capacity management. In gemaalagementefuses to considehe possibility

that manufacturing methodol@gicanhave any application temployee managementiowever,

as suggested by Bramorski, etialreference to the human capital intensive service industey

time for changés beng forced on management by economic conditions.

In recent years, servicadustries have faced significant competitive pressures

resulting from globalization, rapid advances in technology, and high degree of

customer sophistication . . . Various modern management philosophies and

techniques have been developed and successippijed in the manufacturing

sector. Todaybébs service organizations face
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faced by the manufacturing industry during the past decade.-piMeicized
business turnarounds in the traditional manufacturing sectionsficggc the
automotive industry, have encouraged the service organizations to assess the
applicability of solutions successfully applied in the manufacturing sector to
address their problents.

Although the recent emphasis has typically been on capacigsurement rather than
management, capacity management is not new to human ¢afstadive economic systems.
Metrics are key components of a capacity management sydtatthey should be viewed as the
beginning of the process and not the product. In sséglecapacity management, the metrics
used must align with the overall performance management scheme of the firm so that capacity
management becomes one more tool to aid the firm in achieving its strategic goals. Another key
component to a successful ceja management plan is a concise understanding of the
vocabulary. The definitions used must allow for mutual exclusivity and be consistent throughout
time and the firm.

[1l. Definitions

Organizations have a fixed set of resources dedicated to produb@figed set of outputs (either
products or services). Resources can be defined as the people, equipment, and supplies required
to produce the necessary output. Capatiay be defined as the ability of an organization to
perform work or produce output, dmay be expressed in units of time or output. While this
definition may serve some useful purpose, it is too imprecise for capacity management purposes
and may lead to necomparable statistics. Therefore, subdivisions of capacity into theoretical,
practcal, and scheduled provide a better starting point. The Federal Reserve Board (Fed), in
measuring capacity as a leading indicator of inflation, works with practical capacity and defines it
as, i . . .the greatest | e v erly caro rhaintainu Within the e a ¢ h
framework of a realistic work schedule, taking account of normal downtime and assuming

! Bramorski Tom, Manu S. Madan, and Jaideep Mot wan
Constr ai n tBankersMagdznal&nsary/éebruary 1997, Vol. 180, No. 1, 53
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sufficient availability of inputs®Thepdefm@er at e
capacity utilization in terms of a ratio of adtoaitput to practical capacity.

In microeconomic terms (terms applying to individual business units), the Fed adopts the
following definition:

. capacity output is defined in terms of a-fopput point on a production
function. Capacity output is tHee v e | of output attainable by
variable factors of production, given the current technology and keeping fixed
factors at their current levels. . . filiput level of the variable factors means
applying such factors without limit, tilhe point where the marginal productivity
of all variable inputs drop to zefo.

This definition of practical capacity is clear enough to avoid any erroneous measurements in
capacity management. In simpler terms, variable inputs (such as labor) are pddekdeupoint
thataddition ofone moreunit does not increase overall capacity and may in fact decre&se it.
example, in a service industry such as banking, one can test practical capacity by visualizing a
teller line with five windows. The bank mareagkeeps adding tellers to assist customers. One
might assume that two tellers could work efficiently at a window and thus double capacity. At
some point, however, as tellers are added, (o
begin to decline.In retail the same philosophy applies to the check out stand. One can imagine
how adding an additional person to the checker, say for bagging, might decrease queuing time
and increase capacity. It might even be the fact two additional employees coatttidu:
efficiently, however, at some point adding additional employees would lead to crowding and
inefficiency, such as dropping goods, and the queuing time would begin to increase and
eventually increase beyond the original queuing time leading to ieeffies.

Once practical capacity is defined and agreed upon, it is an easy move to scheduled capacity.
This result is guaranteed by the law of diminishing marginal returns. Scheduled capacity is the
portion of practical capacity that the firm actually sihles for production. The portion of

Corrado, Car ol and Joe TNealoutnal pf Ecorfo@ia Peaspectiveg Ut 1 |
Winter 1997, Vol. 11, No. 1, Nashville, TN., American Economic Association, 152

% Ibid., 161
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practical capacity that is not scheduled is labeled marketable idle capacity. The Consortium for
Advanced Manufacturingnternational (CAMI) defines idle marketable capacity as capacity
wher e, Nfa mar keaty is ellg bexduse ofbcaonpetitoranpiket share, product
Substitutes, di stri but i on*Giventtese ddinitions,ghe basic  pr i
formula for capacity becomes:

Manageable Capacity = Practical Capacity = Scheduled + Idle Markable

Others argue that total theoretical capacity is the potential productive capacity, giverfouenty
hours per day, three hundred sifitye days per year operation. This is broken down further into
other categories. However, unless a firm is agiugkerating in this manner and these additional
hours are shudown hours for legal or other reasons, it does not add value to spend time
analyzing this capacity. It is enough to understand that it exists and is available fourlong
planning and expangiopurposes. Clearly, as one adds shifts and/or increases shift duration,
practical capacity begins to approach theoretical capacity.

Capacity Management

Moving from capacity measurement to capacity management, more definitions become
necessary. Scheduledpacity is broken down infaroductiveandnon-productive both of which

are further divided (these definitions will be covered within the capacity measurement
discussion).

Capacity as a management metric has been used, at least implicitly, sincettfrershaf self
sustaining system to a barter system, (as defined in the History of Capacity below) and perhaps
was the impetus to shift to a barter system.

It has now come full circle. Initially, capacity addressed how to incréasean capital
productiviy and efficiency, and later, how to developachineswith greater production
capability. The late 1950s and early 1960s saw the onset of the computer era, and with it, the
continuous need to increase memory capacity. In the 1980s and 1990s, as the oattbn m
toward a servicdbased economy, managements again faced with understanding and
improving human capital capacity, or efficienty.the twenty first century one sees the need to

“*Klammer, Thomas, edGapacityMeasuremeng ImprovementChicago, Irwin, 1996
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understand human capital capacity growing more rapily/.the capacitycycle progresses,
various methodologieare employed in quantifyingapacity. Capacity is measured in terms of
units, time, and costs. However, the questions facing management today are:

e In view of the modern industry lean operations, is measurementagdcity
sufficient?

¢ In a service industry, human capital is acquired for intellectual power more than
muscle power, so how do we deal with the typical capacity measurements in this
environment?

e How does capacity fit into my performance management model?
¢ How does my excess capacity affect my prothecvicepricing?

This chapter will provide implicit and explicit answers to these questions as well as a synopsis of
a service industry capacity model.

IV. History of Capacity

A. Agriculture

While economic cliures were still developing, human beings were-se#taining. In a short

time however, they learned that in order to sustain the family, they needed to produce only their
most efficient goods while trading for other needs, thereby increasing capatiy, people
learned that products could be moved and traded more efficiently by water and capacity again
increased. At this basic level, the improvements in quantity of capacity came through
improvements in efficiency. It was clearly more efficient fqresison to load a barge with grain

and send it downstream for trade than it was to carry it container by container to the barter
location.

B. Industrial Based

A view of history shows this pattern continuing as the United States moved from an agricultural
economy, to an industrial economy, to the current service economy. The law of diminishing
marginal returns allowed the farmer to add only so many people to farm an acre of land before
they began getting in the way of one another, decreasing the yieldidaltage, common sense
dictated that to increase the capacity per acre, add machinery to make each worker more efficient.
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Therefore, machinery was a necessary means to increase efficiency and capacity per acre. Eli
Whitney discovered the cotton gin to bemore efficient method of processing cotton than
human labor. Adam Smith, ifihe Wealth of Nationdound the specialization of labor in the pin
factory to be a more efficient use of capacity. In producing a certain part of a pin and then
assembling the gts, the overall factory capacity was increased as each unit of labor became
more efficient.

As the economy moved towards industrialization, the focus of capacity moved from how to make
human capital more efficient to how to make equipment more effidantagement focused on

reducing downtime, waste, rework, and-gpttime. The worker was taken more for granted. It

was assumed if the machine was functioning properly, the worker would make it produce the
advertised number of widgeSemming introducedhie theories around productivity efficiencies
wherethe goal became to develop as lean a plant as possible while maintaining the production
numbers and quality. This created a focus on equipment capital versus human capital, leading to
machines with more ternal capabilities, requiring less human laboh. oday De mmi ngod
theories have moved to the statistical analysis of Six Sigma, however, all of this without a good
understanding of human capital capacity.

Human Capacity Measurements

Clearly, in a serviceeconomy the main factor of production is human capital. The current
environment of a service economy dictates that the management of capacitipanktefocus

on the efficiency of human capital. Unlike human capital use during the periods of rapid
econatni ¢ devel opment , todayés human capital i s
thought output. Given that a firm purchases the most capable thinker in the industry within its
budget constraints, an increase in capacity is directly correlatecawiincrease in efficiency. A

firm may still be able add capacity by purchasing more factors of production, but this is limited

by at least two factors that are fixed in the short plantstore/officesize andinancial capital.

The competitive leademre those who maximize the efficiency of their factors of production to
producemaximum goodservicesoutput from existing capacity.

In order to maximize efficiency of human capital in the servememomy it is useful to think of

the employee the samgay machinery is thought of in the manufacturing environment. An
advantage of human capital over equipment is that if managed properly, human capital does not
have to be a depreciating asset. If not managed properly, however, human capital will become
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obsdete over time. The firm must think in terms of providing inputs to the employee while
expecting certain outputs. As management views the ratio of input to return, these inputs become
part of the measure of efficiency and management of capacity. Ratmemtdarial inputs,
(although some material inputs may be required in the form of pens, pencils, computers, etc.), the
inputs are for the most partjntellectual (such as training, counseling, operating instructions,
etc.). Measurement of the efficient udfehese inputs is necessary for capacity management. The
guestion of return on investment is raised here just as it is for the overall firm.

The reason for focusing on human capital efficiency measurement versus equipment efficiency
measurement in th&ervices economis clear. In a technologically advanced firm (such as most
service firms), the equipment used by employees typically has capacity capabilities greater than
the ability of the user to consume the capacity. For example, most automatic wlaeror
collection purposes can dial more calls than the collector can handle in ahaigipteriod, and

most computer programs run at speeds much higher than the input capacity of the user.

V. Capacity Measurement

Traditional

Traditional measures ofapacity have included theoretical, practical, and scheduled. Most
practitioners have not worried with theoretical or even practical; instead, scheduled capacity has
been the emphasis for planning and budgeting. When measurements are accumulated and used,
the common practice has been to measure practical capacity and actual capacity utilized, and then
determine whether or not excess capacities exist. The methodologies for collecting measurements
of capacity have varied. In many cases, surveys have beeandedcepted as a fairly accurate
methodology. The Fed has used this methodology since the 1960s. Carol Corrado, of the Board
of Governors of the Federal Reserve System, and Joe Mattey, Senior Economist, Federal Reserve
Bank of San Francisco, state:

Econonists may debate how capacity should be defined, but those who discuss

production capability with plant managers quickly discover that managers

generally are quite precise about how much their facilities can produce without
extraordinary efforts. The Fedéra Reserveds capacity statist
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survey evidence on utilization collected at the plant level for the fourth quarter of
each year (for the most part).

Other methodologies include both manual and electronic rd@mping by employees and
management. Relying completely on employee redaeping becomes problematic in
measuring efficiency, however, as employees are often reluctant to document some needed
information (such as time spent on personal business or phone calls). Regardless of the
methodology utilized to collect data, the scope of measurement for meaningful management of
capacity in theservice economgnust be broadened.

Productive and NonProductive Scheduled Capacity

Scheduled capacity must be subdivided into productive anepruoictive. For productive
capacity, the CAM definition is adopted:

Productive capacity is capacity used to change the product or provide the service.
Productive use of capacity provides tangible changes in the product or service that
are of value to the stiomer. . . Productive capacity results in the production of
good products. It may also represent the use of capacity for process or product
development.

Good products are defined as, . . . the rig
ti me, for t h'eProductigelcapacityussat measured directly, but there are rational
distinctions made between npnoductive, idle, and practical capacity. To manage capacity,
measurements of the actions to be managed provide the mitaicsndicate successful
management policies and actions; actions resulting in the production of good products and/or
services do not need management change. This point beclmaesas the model unfolds.

>Corrado, Car ol and Joe TNealoutnal pf Ecorfo@ia Pesspisies v Ut 1 |
Winter 1997, Vol. 11, No. 1, Nashville, TN., American Economic Association, 152

® Klammer, Thomas, edGapacityMeasuremen& ImprovementChicago, Irwin, 1996, 16

"Ibid, 11
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The breakdown of noeproductive capacity as deéd by CAMI is useful, however, the
definitions need to be altered slightly to fit the services industries. In the full capacity model,
CAM-I Dbreaks nofproductive capacity into standby, waste, maintenance, and setups.
Subsequently, each of these categoiie subdivided for measurement purposes. Standby is
measured in terms of process balance, variability, and scrap. Waste is identified as rework and
yield loss. Maintenance includes measurements of scheduled, unscheduled, ahdrdime.
measurement purpasethe definitions of these subsets of 4ppaductive must be mutually
exclusive and measurable, and defined in the vocabulary of the industry. For these reasons, some
of the CAMH definitions will be altered and/or omitted.

Standby means exactly what mplies. For service industries, standby will include process
balance and variability. Human capital is idle dueptocess balancer variability (while
employees are waiting on work). Process balance is a state created when one factor of production
has geater capacity than a prior factor of production in the process. This is generally referred to
as a bottleneck. For example, in the Item Processing department in a bank, proof operators
constantly wait for documents from branches, other departments, &ite ey may have
capacity to produce more good product, (i.e. encoded microlines), they are constrained from
doing so by a required prior activity in the process. The same may hold true in the insurance
industry as underwriters wait to finish processasaopropertyunderwriting or until the loss
prevention department completes their survey of the property.

Variability may come from two different sources: customers or vendors. There is customer
variability in banking when tellers are waiting for custesn® enter their line. However, if the

teller is fungible, one must be careful not to measure customer waiting time -gsodomstive

(i.e., the reason the teller is idle is because there are no customers). There should always be a
cause and effect linkof measurements. In the case of fungible factors of production,
management may have to decide the cause and effect linkage. The consumer lending industry
provides an example of vendor variability when a loan originator waits for a credit report from a
third-party reporting agency.

Waste for the manufacturing industry includes rework and yield loss. While yield loss is possible
in theservice economyit is considerably more difficult to quantify (and will not be included as a

8 Ibid, 17

- Human Capita] ©2005 LeadFirst Learning Systems, LLC



measurement for the efficienayodel). For example, how does one measure the production loss

of an inept | oan officer? In reality, such a
model significantly. This is particularly true if the proper personality and leadership analgd

training is in place. If the organization is hiring and training optimal leaders and managers the
inept employee is going to be the exception and the issue will be corrected quitKbct,

waste such as this is easier to rectify with humantalagan with equipment. Human capital

that is not aligned with the needs of the company can be replaced much faster and with less
financial impact than equipment.

Rework, on the other hand, is of concern in services just as it is in manufacturing. Rework
amounts to a factor of production producing a good and/or service that does not meet the criteria
of a good product or service (as previously defined). In banking, a careless loan officex create
this type of loss. If the loan application is not complgteaberly prior to approval, rework is
required and a measurable amount of-pooductive capacity is generated. The original work of

the loan officer is noproductivé® as well as any time spent by the reviewing committee prior to
sending it back to the #m officer. In retail a cashier may create rework by incorrect operation

of the register. Many times this not only requires rework on the part of the cashier, but also the
intervention by a supervisor.

In the manufacturing environment, maintenance neag key link to nofproductive time. Since
machines other than computers account for a small portion of capacity problems, services
companies tend to disregard maintenance. Computers have come to the point where downtime is
minimal and their capacity faxeeeds the users. However, for a complete study of capaltity,

of the equipment capacity issues faced by manufacturing companies must be addressed by
financial service firms that have heavy reliance on equipment (computers, phone systems, auto
dialers, &c.). Human capital should be approached like other factors of production.

Earlier it was suggested to think of human capital in the services environment the same way one
thinks of machinery in the manufacturing environment. The area of maintenance aseane
where this comparison works exceptionally well. Firms perform both scheduled and unscheduled
maintenance on both human capital and equiproapital Scheduled maintenance for human
capital is defined as scheduled training, and unscheduled mairteasnmscheduled training.

Both of these forms of maintenance are measurable.
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Scheduled training includes compasponsored training classes and@fémise training classes

such as university work, seminars, and professional workshops; this is thd typeing that
employees generally schedule well in advance. Unscheduled training includes spontaneous
training or instructional times. These may include corrective interviewthegob counseling by
supervisors, and nemoutine work reviews by a secoiparty. It should be noted that when non
scheduled training is being measured, it is necessary to measure both the provider and the
receiver of the training (assuming that the provider of the training is not hired for the sole
purpose of norscheduled traiing and is ignoring other productive work to accomplish this end).

It is difficult to imagine a situation where a person would be productively hired to do nothing but
correct others' errors or counsel them on poor performance. If in fact this was agaptibe,
management should seriously consider counting the total output of this individual -as non
productive.

Setups, although clearly measurable in the manufacturing industry, may be more difficult to
measure in theservice economybut should notbe overlooked. For example, in the insurance
industry, the Industrial Hygiene department may have considerable setup time as they switch
from one type of a test to another; this may be particularly true for hazardous chemicals testing.
Likewise, there may be batantial setup time required when measuring noise levels at a-policy
holder site. The banking and consumer lending industries may encounter setup time when
changing the parameters for the auto didleretail, changing of cashiers and/or cash drawers
may require seup time as the drawers are recounted and/or replasiédf these examples fall

into the category of Changeover. Significant increases or decreases in volume may also lead to
additional or different setups. The key here is that the effmmts while necessary to produce
good products and/or services, does not directly result in a good product or service.

The above subdivisions of ngmmoductive capacity now yield a new formula for measuring
productive capacity. The formula now becomes:

Productive Capacity =
Practical Capacity Process BalanceCustomer Variability Vendor Variability- Rework- Scheduled
Training- Unscheduled TrainingChangeover

From the generic measurement perspective, this leaves two areas to discuss:

e What type 6 measurements should be taken?
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e What is the definition of efficient capacity utilization?

There are numerous methods of measuring the various subdivisions of capacity. As previously
mentioned, traditional capacity studies measure practical capacity shofiqgtoduction; deduct

actual used capacity, and the difference becomes excess capacity. In many cases, the difference is
zero because firms believe they have control over what expected output capacity is, and manage
to that leved thus no excess capacifirue or not, this still begs the question of efficiency. For

the Capacity Efficiency Management Model (CEMM), the recommended procedure is to
measure capacity in terms of time by each of the divisioramdicity:nonproductive capacity,

idle capacity, ad practical capacity. This will allow for the assumption that no more capacity can

be obtained with the given factors of production operating at the current level of efficiency;
provides for a measure of inefficiency; and leads to actionable items fageraent. Time is

easily assigned to activities in an activitgsed costingnethodologyand time measurements are
easily converted to financial and strategic use measurements.

Additionally, measuring capacity in terms of time allows for easy conversitiretanguage of
different users within the firm. For example, the product team wants to know what capacity is to
process, securitize, and service loans (i.e., for how many units of each of these does the firm have
the capacity?). The accounting team want&now capacity to pay invoices, close books, and
collect funds. The management team wants to understand capacity relative to setting EVA
targets, ROI targets, and making capital investments. The human resources team is interested in
capacity to hire, admister health care plans, and how to develop incentives to increase capacity
for the firm as a whole. The common language for all of these teams is time. Time can be
converted to financial and ndimancial measures.
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There are two parts to the efficieneguation:
¢ How many factors of production to add to increase capacity?

e How many norproductive activities to eliminate to increase capacity through
efficiency?

The efficient level to add factors of production in order to increase capacity is to add gctor

the level at which the marginal cost of adding the additional factor of production equals the
marginal benefit derived from adding the factor. The converse is to remove all units-of non

productive capacity where the cost of removal is less thapethefit received by the removal, up

to the point that the cost of removal equals the benefit of removal. This verifies the fact that
although norproductive capacity is not efficient, the cost of getting to zero defects would be

greater than the benefiedved.

The focus should be on developing an eficient operation to meet the needs of users aci
the firm

Value
High

. Marginal Costof
Marginal Benefit Elimination
of Elimination -

Low

Low Optir;lal High
Quantity

Exhibit 1

With time measurement alone, it is not possible to define the equilibrium point of marginal cost
and benefit. However, since employees are either paid by the hour or in a manner easily
converted to an hourhate, it is a simple task to convert the measurements described above into
financial measurements. Once financial measurements have been calculated, management has a
useful tool for decisioimaking. The details of what to take measurements against waivati

the discussion of the Capacity Efficiency Model.
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Costing Measurement

The majority of developed cost measurements (as with time and unit measurements) deal only
with practical and excess capacity, resulting in a dollar value on both. Given thisahéorm
management 6s only opportunities to manage exc
demand to use the excess capacity, or to eliminate the excess capacity. This is also limited
information for decisiormaking regarding developing new arndfEenetrating existing markets,

relative to capacity capabilities. In this type of analysis, there is no indication regarding the
efficiency of the scheduled capacity.

For example, an insurance company that decides to expand into three geographicmaarkets
guestion the capacity capability of the claims department to handle the additional processing. If
there is not enough capacity, the company should consider if purchasing capacity is the only
alternative or if through efficiency improvements enough tamtil capacity could be realized to
without hiring additional factors of production. For this answer, the firm needs more information
than simply practical and excess capacity quantities. The same scenario may hold true for a bank
deciding to add more bmahes. What is the item processing department's capacity to handle the
additional work?

In both cases above, management could make better decisions with a bettetotneaif
capacity. That which appeared to be financially unacceptable and seemed ¢oobéy thption
(when buying one hundred percent of the additionglacity), may become feasible &
combination of buying and efficiency improvements are possible.

e For example, the data indicates that i1 f t
inthe processing department to handle the
$32,000 each per year. The bank has determined that this would render the project
unprofitable. However, the manager of the processing department, having just
completed a capity efficiency study determined they can handle the equivalent of
three FTE6s work flow by making some cha

bank only has to fund three additional FT

The ability to look amarginal cost of capacity fosters this decismaking process.
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Marginal costing

Marginal costing for capacity management in gervice economys feasible, but requires
careful analysis. The marginal cost to add capacity by investing in human capialsisnply

the fully loaded cost of hiring additional employees because there is a difference in the way
capacity is consumed in processes, and the manner in which it must be purchased in the market
place. A process may only require ten more labor hdutsit may be that labor hours can only

be purchased in blocks of forty hours, creating the potential of encountering structural waste.
[This topic will be covered in more depth in the section dealing with actrased budgeting

and capacity.] For the @sent, it is sufficient to understand that capacity cost can be measured
marginally and provides management with a clearer picture of the financial implications of
various production decisions.

Performance Measures

Having developed unit, time, and cost s@@s, the next step is to use these metrics to develop
performance measures. Capacity measures and management, like-basgdymanagement,

kaizen costing, activip ased budgeti ng, and target costing
management planThe performance measures should be aligned with performance measures
from other areas of management (such as human resources and finance), and become part of the
corporate balanced scorecard. Robert S. Kaplan, in articulating the reason businesses need a
balanced scorecard, states:

Measur ement Matters: Al f you canot measur
organi zationdés measurement system strongly
inside and outside the organization. If companies are to survive and prosper

information age competition, they must use measurement and management

systems derived from their strategies and capabilities. . . The Balanced Scorecard

retains financial measurement as a critical summary of managerial and business
performance, but ihighlights a more general and integrated set of measurements
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that link current customer, internal process, employee, and system performance to
long-term financial success.

V1. Capacity Management

The capacity measurement and management system is a kegfac i n deter mi ni ng

production capabiltesa nd shoul d be indicative of the fir
capacity model can provide management information regarding capacity use relative to corporate
strategy. For example, itisdsei| f or t he banko6s boa-fivdpednt di r ec

of their human capital capacity is dedicated to assuring-duglity service when their stated
vision is to be a lovwcost provider of service with average quality.

Kapl ands yee eneasufes ie tirepBalance Scorecard takes on particular significance in
the service economgince the bulk of service production and delivery takes place through the
employee. Within the capacity model, methodologies are available for developing iatividu
employee measures and goals as well as team and/or department metrics and goals. Capacity
management is another management tool to aid in strategy achievement. Other tools may relate to
continuous improvement, activittased management, activitpsed hdgeting, theory of
constraints, and others. The capacity tool must be used in conjunction with the other management
tools. Used inappropriately or at the wrong time, the results may be the same as a wrench
tightening a nut on a screw without a screwdriteehold the screw in pladeeffort is exerted

but nothing is accomplished except, like the screw, turning in circles.

I n addition to having the capability of being
capacity management supports strategglémentation as well as other efficiency programs the

firm may be undertaking (including kaizen costing, actiafsed costing, actividgased

budgeting, and strategies supported by the survival triplet).

o Kaplan, Robert S. and David P. Nortarhe Balanced ScoreadrBoston, Harvard Business
School Press, 1996, 21
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Capacity and kaizen

Kaizen costing is a method@y of continuous improvement undertaken during the production

phase of the product or service cycle. Robin Coofsemerly of Harvard University states

Akai zen costing systems are most effective wh
ki zen costing program is to remove unHedecessar
al so notes, Afkai zen costing . . . i's deemed i
by the changes to the production process is greater than thegsadvi 0

Capacity management complements kaizen costing. As previously articulated, a main objective
of capacity management is to improve efficiency and result in cost savings. The marginal
cost/marginal benefit theory of capacity management mirrors therkaiosting view of being
inappropriate when the cost of the disruptions caused by the changes to the production process is
greater than the savings. In assessing the value of capacity management relative to kaizen
costing, do not consider a production ¢ggss as an application related only to manufacturing. A
process should be viewed as any series of activities or other processes undertaken in a sequence
to produce a predetermined outcome. Using this definition, all firms residing in the service
industry gerform numerous processes: banks process checks and loan applications; insurance
companies process policy applications and claims; and consumer lending institutions process
loan applications.

Capacity and ABC

Activity-based costing (ABC) takes the ideapobcesses a step further. In ABC, processes are
identified within, and in support of, the value chain. These processes are then further divided into
subpr ocesses and activities. The purpose of t
operation fronthat of an organizational view to that of a process view (See Exhibit 2).

%Cooper, RobinWhen Lean Enterprises Collide: Competing Through Confrontafimston,
Harvard Business School Press, 1995, 240

1bid, 239

Human Capita] ©2005 LeadFirst Learning Systems, LLC



Accomplishment of this allows for more accurate measurement of costs, and as will be shown
later, a means for measuring and managing capacity.

Process View

Understand Markets & Customers

Develop Vision & Strategy

, Develop Products & Services
Functional

Organization Market & Sell Products & Services

=R NeNe

Activate Cards

Process Authorizations

e

Customer Data Cost \
Mgt. Processing Drivers 3

Answer Inquiries
T — i
Resolve Disputes

Manage Information

Manage Financial & Physical Resources

Acctg. & Prod Dev &
Settlement Mgt

O
B
Al
E
C
T
S

Manage External Relationships
T
Manage Improvement & Change
T —
Manage Human Resources

Exhibit 2

Exhibit 2

If ABC is used strictlym the sense of a costing tool, capacity is not a relevant issue for the model
itself. Unless there are extreme capacity issues, capacity is just clutter in the system. The reason
for this is the costing procedure is historical in nature, fronp#ispecire of developing costs,
capacity was what it wdsstorically.
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Resource % "~ Resource
Drivers £ _ Drivers

Activities

| Consumption Consumption
Metrics Metrics

Services N Products

Exhibit 3 . Exhibit 4

Exhibit 3 Exhibit 4

While capacity is not a significant tool in the development of an ABC model, an ABC model is a
significant tool in the development of capacity models. ABC is #hrtor south operation that

takes resources and drives them down to activities, and then to cost objects (See Exhibit 3).
Viewing Exhibit 3 makes it clear that the performance of activities is the driver of
product/service delivery. This being the caseacdp at the activity level becomes important.

The capacity to deliver products/services is constrained by the capacity of the activity with the
lowest output capability.

The activity dictionary provided by an ABC system provides a means for measurauityap

terms of quantity and efficiency at the activity level. This is accomplished through the ABC
model 6s use of ti me anOncecapactyniscmeasuredratettisrievet, 8 by
becomes not only measurable, but manageable. Thiscau$®e managers can manage the
activities undertaken by employees of the firm.
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Although capacity is not essential to build an ABC model, it becomes important when the goal is

to move from activitybased costing to activityased management (ABM). Managemén
typically concerned with the histoirfi@adcenamwi,
Once management wants to take this step forward, capacity plays an integral part. For example, if

a bank is contemplating a merger with another baréy must consider the capacity of each of

the departments and their respective processes. Is excess capacity going to be created? Will there
be a capacity shortage in some areas/ processe
the others?

Similarly, if an insurance company is contemplating adding additional agents and/or agencies,
capacity questions must be addressed. Does underwriting have the capacity to handle the
additional work? Can the claims department sustain the current level of seitideevcurrent
capacity? Do we need to buy capacity or can we become more efficient and service the additional
customer base with the current employee mix? Each of these questions must be answerable by
the capacity fwmodela.l y& Wiers tinelar dosthosde @ncoginteeed in the
budgeting process.

Capacity and ABB

Activity-based budgeting (ABB) is a reverse process of ABC (see Exhibit 4), although ABB is
dependent on having concise answers to capacity questions. Dr. Robin Cooper bealidgtieseth

are four things that make ABB complicated; the first is capacity. The problem with capacity in
budgeting is it has its roots in structural waste (the difference between the units of purchase for a
factor of production and the units consumed irdpation of the product or service). The reason

for this is the fixed and variable nature of factors of production. A factor of production that is
variable causes no capacity problems and can be employed omaadasl basis (e.g. credit
reports). Fixed fetors of production, from a supply view, create capacity problems if there is a
mismatch between the units to be bought and the units it is necessary to consume for production
of goods and services (see Exhibit 5).
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Credit Reports Tellers

Spending Pattern Spending Pattern

Consumption Curve ;
Consumption Curve

Building Equipment
Spending Pattern

Spending Patter

Consumption Curve ‘ ;
Consumption Curve

Exhibit 5

Exhibit 5

In discussing these misnches between supply and consumption, Dr. Cooper stated in an
address to the International Management Association:

.. ., as long as your supply and usage is pretty close together, | can just slide past

this little theoretical nicety and not bother to telb u , because you wonot
The moment real capacity excesses appear then the underlying knowledge gets

crazy. And, in fact, not differentiating between these two [capacity supply and
consumpti on] i s the cause of tstamd deat h s
capacity. As you go down, [speaking of sales and-algmed capacity
supply/consumption curves] your costs increase. Therefore, you sell less.

Therefore, you go down more. Therefore, your costs go up more. Before too long,
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youodre out nofthe beath ispira & satally Aaused by a capacity

problem. Capacityadjut you may st i || go under but, at
what 6s happening to you. So, the cost syst
warn you'?

In Example A, Exhibit 5there is no difference between the manner in which the factor must be
purchased and the manner in which it will be consumed. One credit report can be purchased for
each credit application, and one credit report can be consumed per loan application.pfe Exam

B, this is not the case. If a bank makes a decision to engage in a marketing effort that is estimated
to increase teller usage by 125 customers per day and the current teller capacity is at maximum
efficiency, the bank must purchase more capacitytdflar working at full and efficient capacity

can assist 50 customers per day, the bank will need to hire 2.25 tellers. Assuming we cannot hire
parttime tellers, this is not possible. The bank will have to hire 3 tellers to create some excess
capacity ad reduction of profits (see Exhibit 6).

Service Industry

Spending = 3 People

Consumed = 2.25 People Unused = .75 Person

Exhibit 6
Exhibit 6

Example C creates a capacity problem that is not manageable in theushdie building size
is fixed over some relevant range of time. Without construction of more square footage or
purchase of anothdacility, capacity is fixed. Regardless of what the consumption patterns may

2Cooper, Robin, HAABC/ ABM Budged GostdMansggrsente ms :
Conference ll, Institute of Management Accountants, March 12, 1998, Atlanta, GA
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be, the supply will remain inelastic. Example D is similar to the human resource example. The
difference is that the step variability comes in larger steps than it does fourtten resource
supply. Computer systems are good examples of this type of supply/consumption variance. An
understanding of the various incongruent behaviors between supply and consumption is critical
in managing capacity. If one does not understand omatdor the supply side of the equation,
budgeting calculations may be off by considerable amounts.

In budgeting for downsizing, one must be aware of the sticky nature of the supply of production
factors. Typically, factors of production are easier to thdoh to eliminaté particularly in the

short run. In the service industries, several examples are applicable. For instance, a collections
department is typically staffed to handle a given amount of collection calls in varying amounts
based on delinquencyastis. If there is a sharp downturn in business, capacity is affected in at
least two areas: both the automatic dialer and collectors have additional excess capacity. The
dialer is very sticky downward. Unless the collections department is going to donétiaauto

dialing, they have only two options: they can live with the excess, driving unit costs up; or if
possible, insource business to use up the excess capacity. The human capital problem is not as
difficult, although management is typically hesitamttérminate employees until convinced the
downturn is permanent. This leads to excess human capital capacity for a shorter time. Insourcing
would be an alternative to use the excess capital as well.

fThe Al batrosso

The final ABB capacity issueto bedissus d i s what Dr . Cooper refer
unused capacity costs. The Iltem Processing department in a bank provides a good example. Proof
operators have a given capacity to process documents from branches, other departments, etc. If
bank managment decides to add capacity in anticipation of new branches coming online in two
months, the Iltem Processing department will have temporary capacity. This additional capacity
increases the unit cost of processing, but this additional cost cannot be grassdte existing
customers because they will not pay it. Who gets this albatross? Accounting would like to slice
it, dice it, and return it to the existing products. Management cannot allow this as it will render
the current products nesompetitive. Tle albatross must stay with the originator (marketing,
CEO, CFO, or whoever), and until the time the capacity is used, it decreases profitability. The
same may hold true in the insurance industry as management decides to add rpoesdos®n

staff in anicipation of new business brought in by the additional agents hired by marketing.
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Capacity and Strategy

Competitive Avoidance and Confrontation Strategy

The tactical use of capacity modeling is not the only application. Capacity can play an
informative rde in the strategy process as well. One may want to consider capacity as a key
performance indicator in the balanced scorecard for the firm. While strategy can take many
different forms in different firms, for discussion purposes, the focus will be ohigihdevel
strategy of confrontation as discussedWihen Lean Enterprises Collid€ompeting Through
Confrontation by Robin Coopet®

The Cooper theory of competitive strategy encompasses several different options. Three
strategies are competition avomte types: collusion, cost leadership, and differentiation. The
fourth, confrontation, is developed by competing keadln a confrontation strategy, firms do

not collude nor do they undertake positions of cost leadership or differentiators. The firm
opeamting in a confrontation strategy will, however, try to develop temporary advantages by
lowering price or increasing functionality. The difference between the confrontation firm and the
cost leadership or differentiator is that the firm operating in arcontd#tion strategy does not
expect to ever gain a sustainable advantage. Cooper identifies three success factors in
confrontation strategy that compose the survival triplet: cost/price, functionality, and quality
(Exhibit 7)1

13 Cooper, RobinWhen Lean Enterprises Collide: Competing Through ConfrontaBmston,
Harvard Business School Press, 1995

14 Cooper, RobinWhen Lean Enterjses Collide: Competing Through Confrontatjddoston,
Harvard Business School Press, 1995, 14
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Price

Functionality Quality

Survival Triplet
Exhibit 7

Exhibit 7

The survival zones defined as an area between two concentric triangles created by connecting

the maximum and minimum points of each of the success factors, or their survival range. The
firm must operate within this survi wakonezone.
is large, differentiation and cost leadership strategies are successful; when the zone is small,
confrontation strategies are successful. He s
to increase the rate at which the three characten cs o f the firmbés pro
changing (in the hope of leaving at least one competitor behind) without overshooting customer
requirements or Hecoming unprofitable.d

Given the abowstated goal, if one is going to set strategy by manipul&tingtionality, quality,

and price/costs, one must have an understanding of the use of capacity in relation to these factors.
Given the assumption that a rational manager will only undertake those activities that are in
support of t h e yf(ar othedvsse dictatad by daw)sther qaudstom is: what

15 Ipid, 22
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percentage of capacity is assigned to the three factors of success? In an-badedty
atmosphere, the answer to this question is obtainable. One simply attributes each activity in the
activity dictonary as to its purpose, increase functionality, increase quality, increase price,
decrease costs, legal, other.

Once all activities are measured in terms of time per period, the percentage of time allocated
from a capacity perspective can be determifilais will be discussed in more detail later in the
chapter.] The result is a management tool that indicates the congruency between capacity use and
strategic goals.

VII. Capacity Modeling

Having discussed the historical relevance of capacity managerenvatious measurement

tools, and several management applications, the stage is set to discuss the models available for
capacity management in tlservice economyThere are many models that have been used to
address capacity issues. The theoretical, jgaciand normal capaciHypcused models are not
necessarily mutually exclusive. In some cases, more than one model has been required to address
the specific issues of a firm; other times a single model has addressed multiple issues.

The Resource Effecttness Model is typically usad firms using process and assemlihes in
manufacturing, and has its focus in supporting planning and analysis of capacity investments.
The Capacity Utilization Model has waste as a focus and divides the causes of wasieeint
frames and assigns accountability. The design of the Capacity Utilization Model lends itself to
use with other continuous improvemesufpporting models such as the Theory of Constraints.

Other models designed to accomplish various goals includac®ap/ariance Model, CAM
Capacity Model, CUBE Model, and the Cost Containment Model. Each of these models have
elements useful to capacity management insthivice economyhowever, none of them are
developed with a focus on services industries. Thélg@AVodel is the most comprehensive
approach to capacity management and is most conducive to the services industries. The CAM
model provides a link to the financial reporting system, assigns responsibility for capacity use
and misuse, and uses time aommon measure of capacity throughout the firm.

The service firm is more human capitalensive than the manufacturing firm, and the capacity
model needs to reflect such in its measurements. The model developed below, the Capacity
Efficiency Management Bdel (CEMM), is designed to measure and manage capacity relative to
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human capital. When capacity management for equipment is necessary, one may use the same
model, incorporating the definitions used in the GAModel.

For the CEMM model, the main deviatis from CAMI are the approach to theoretical and idle
capacity, and some of the definitions. The CANhodel begins with the assumption that
theoretical capacity is equal to 365 days per year times 24 hours per day. The model then
proceeds to divide theetical into productive capacity, ngmoductive capacity, and idle
capacity. Within idle and neproductive capacity, the divisions become more detailed. While
this approach is theoretically correct, it is more detailed for idle capacity than necessary fo
managing capacity. The focus of capacity management is on the time consumed by production of
goods and/or services. All other capacity is potential, and for management purposes it is enough
to know it may be available for expansion purposes. Once #tegtr decision has been made to
expand capacity, one may study the feasibility of using this additional capacity. For this reason,
in the CEMM, the only idle time to be addressed is that which occurs during the productive time
frame. All other capacity dimed as idle under CAM will be considered potential capacity (see
Exhibits 8 and 9).
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The CAM-I Capacity Model

Rated Summary Industry Strategy Traditional
Capacity  Model Specific Model Specific Model Model

Not Marketable 'Excess Not Useable

Off-limits Contractual |

TSP Practical |
Process Balance
Variabilit
Rework
i Non- Waste Yield Loss
productive Volume

Capacity Setups Changeover Sch%drulec

“ A A CA
Standby

Scheduled Used
Unscheduled

- Product/Process Product/Process

Maintenance

Productive

-; Products

Good Products

Exhibit 8¢

Potential capacity as left from the CAMModel may be subdivided into that which is
constrained by | aw, and t hatgemehtiEsamplessflegalyn st r a
constrained include all hours that are not available for production due to federal, state, city,
count vy, or other jurisdictionsdo | egal codes.
Sunday, making twertfour hourstimes the number of Sundays in the year the legally
constrained hours. The time that is constrained by law is not potential capacity since it cannot be
used even if management so desires. Therefore, CEMM addresses only managestmaihed

potential capcity.

16 Klammer, Thomas, edGapacityMeasuremeng ImprovementChicago, Irwin, 1996, 17
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Firm managementonstrained, potential capacity would include all the hours that are available
for production but not utilized due to management decisions. These hours would include
holidays, shifts not worked (this assumes three dight shifts &ailable to all firms), days off,

etc. These are the hours that are not scheduled for production by choice, but are available.

The Capacity Efficiency Management Model

Corporately Constrained

Potenti

viarKketabpl ceable
Standby Process Balance

Variability
Rework

Waste Yield Loss
Volume
Setups Changeover
Scheduled
Unscheduled

al Capacity

Training

Product/Process Product/Process

Nave Neaeve|

i —— Good Products

Exhibit 9

Exhibit 9

The hours that are actively managed are classified as idle marketable, productive; or non
productive. The total ahese hours begins with 2080 per full time equivalent (FTE). 2080 hours
per FTE is forty hours per week, fiftwo weeks per year. Since most employees do not work
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forty hours, fiftytwo weeks per year, this must be adjusted downward by days off, vaibawn

and sick leave, etc. Depending on how one decides to use the model, the calculation may be
accomplished by actual hours per employee, average hours, or weighted averages. This is a
management decision based on the need for accuracy versus the egsuraicy and the
availability of data. These hours are captured in the potential capacity area.

Depending on management 6s needs, potenti al C a
considered potential for which the firm is already paying emplofysgestion time would be an

example of these hours). In theory, a firm may change its vacation policy and move some
potential capacity to dynamic capacity. This practice is not uncommon among firms facing union
strikes. Some telephone companies have beawiknto cancel vacations and crdesn
management to maintain service capacity during walkouts. Management action moved this
capacity from potential capacity to dynamic capacity.

Once dynamic capacity has been defined by subtracting out potential capaeityay begin the

process of measuring dynamic capacity in terms of the more finite divisions. This may be
accomplished by several means. One may take actual measurements, as in a time study, or survey
methods may be used. If using survey and/or sampkefniques, carefully construct the
guestionnaires and select participants to avoid internal and external threats to validity. The
simplest approach is to first measure idle marketable anepmauctive capacity, and then

simple subtraction defines pradtive capacity. Once idle marketable, mmoductive, and
productive capacity have been measured, productive capacity may be further divided.

To begin the measurement process, activities must first be defined and then measurements made
of the various divi®ns of capacity, activity by activity. Measurement of capacity for CEMM is
facilitated greatly by ABC because activities are already defined in a process amngl\because

one of the natural fallouts of the system is an FTE analysis. Since the initias goaheasure
capacity in terms of time, precalculated Fees provide a vehicle. By knowing how many Fees are
involved in any given activity, the human capital capacity assigned to that activity becomes
known. Once time per activity per capacity divisiorcaculated, the cost breakdowns may be
developed using hourly rates per FTE. These rates may be actual, average, or weightell average
depending on the need for versus the cost of accuracy.

It should be noted that the model totals-tgdl moving from righto left; (for instance, scheduled
and unscheduled training ralp to total training and then training rellp with setups, waste
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and standby for total neproductive capacity). While all of this seems fairly simple, make sure
that double counting doemt take place when developing the algorithms.

Once capacity has been measured at the activity level, it may be rolled up to processes,
departments, branches, strategy, customers, or whatever cuts management wants to view. The
possibilities are equal todke of the ABC system. While working with an ABC system enhances

the capacity modeling, it is possible to model capacity using traditional accounting systems.

In order to use a traditional accounting system, activities would have to be defined within the
system. They would probably be defined in a manner consistent with the organizational view of
the firm versus the process view. Fees would also have to be calculated for each of the defined
activities. Once these two tasks have been accomplished, wopkazaaed as above. The results

of this model will contain the same distortions that one sees when costing using traditional
accounting methods.

The measurement process is where many firms stop. They determine if they have excess capacity
or if they must buycapacity and move accordingly. While this may be of some strategic
assistance, it fall short of the potential of capacity efficiency management. As is true with costing
measurements, the value of the capacity measurements comes from the slicing, diting, a
analysis of the numbers. There are numerous possibilities of management reports of capacity.
The few reports that follow are from a capacity study for a collections department of a lending
institution.

The first management tool to be developed is thealvmodel reported in various terms such as
wages, Fees, mamours, and units of production.
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Selected Model Results: Capacity Allocation for 3-59 Day Accounts

Idle Useable

Manhours WEGES
14,104 $75,059

FTE's Units
32.50 331,159

Process Balance

Variability

0 $0
22,566 $120,094

0.00 0
1.04 71,360

Rework
Yield Loss

11,283 $60,047
0 $0

11.28 35,680
0.00 0

Volume

Change Over

0 $0
4,231 $22.518

0.00 0
14.88 13,380

Scheduled
Unscheduled

2,658 $14,146
113,537 $604,222

0.13 8,405
18.19 11,150

Productive

Marketable
Standby

148,961

14,104 |
23272

$15,059|
$120.094

8250 | 331,159 |I

12.46 73,590

Waste
Setups

11,283
4,231

$60,047
$22,518

11.28
14.88

35,680
13.380

Training

Non-productive ‘

Productive

$618,368

154,981 |
148,961

$821,026 |
$792.740

56.93 | 142205 |
9116 73,502

Potential

21,740 $115,694

Exhibit 10

110.81

510,444

Exhibit 10

The results as formatted in Exhibit 10 yield useful information to management, who can begin to

analyze the numbers and ask relevant questions #imuperation. In reviewing training, is it
efficient to spend only 2,658 mdmours on scheduled training and 113,537 +haars

counseling. Would a marginal increase in scheduled training result in significant savings in
counseling? If the company is on axpansion path, management might want to know if it is

possible to reduce both rework and idle useable time by fifty percent, which would free up
capacity to make an additional 183,000 to 184,000 more collection calls without adding

employees. Other fast

The next view of the data is still at a summary level. This report is one that wootdrberest

rai

se further

guestions.
more marhours and wages being dedicated to-pmductive rather than productive capacity?

Wh 'y

does

to the CEO, board members, and those who have responsibility for setting the strategic direction

of the firm. This model shows that forjx percent of total mahours dedicated to the
collection process are dedicated to activities with thennfanction of cost control and/or
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reduction. If this is the stated firm strategy, there is no problem. However, if the stated strategy is
to be a leader in quality and/or functionality of service, then management must question why the
employees are induddowards cost savings activities versus functional or quality activities. This
view of capacity is made possible by the attributes assigned to the activities (as previously
discussed in the section on confrontation strategies). This model provides ifiesinew of

the survival triplet. This same view could be presented with wage, unit of production, or Fees as
units.

Selected Model Analysis: Strategic

Collections’ Strategic Use of Man-Hours
#+46% of the collection process man-hours are directed towards cost control and/or
reduction.

Cost/Price = activity’s purpose is to control/minimize costs
50%

45%

46%
Is a lowest cost strategy

sustainable? 40%,

Quality= activity’s purpose is to
increase product/service quality o

. Functionality = activity’s purpose is to
28%increase product/service functionality

Exhibit 11

Quality Functionality

Exhibit 11

Another highlevel view Exhibit 11) gives management a quick assessment regarding what the
bottomline effect might be if again percentage improvements can be made in converting non
productive capacity to productive capacity. In this model, the improvement rates are set by
management , and all ot her rates are set at
number of no-productive attempted calls (calls that resulted in something other than a good
product), was taken from the CEMM.
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Selected Model Analysis: Converting Capacity to Revenue for 3-
59 Day Delinquencies

CurrentNumber of 3-59days | 3-59days | 3-59days

Idle/Non-productive Attempts 941,000 941,000 941,000

Additional Revenue $1,734,028 $3,034,549 $4,335,069
Exhibit 12
Exhibit 12

There are numerous other models that may provide information to all levels of management. As a
general rule, the higher the negement level the report is produced for, the more summarized
the report should be. Reports for line management should be very detailed, and would include
information from the far right column of the CEMM (this is the level where changes can be
implementé at a more granular level). The CEO and Board are more interested in where the firm
is directionally (these reports would typically include information to the far left of the CEMM).

In addition to reports in a template form as those above, one can aldbeudata from the
CEMM to create effective charts.

The following pie chart (Exhibit 13) provides information at an aggregate level for upper
management use (the facts are related in percentages and dollars, and totals are verbalized). In a
matter of momets, a CEO or Board can get a feel for the general shape of the collections
process.
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Exhibit 13

The next two charts work well together to tell the complete story about counseling capacity use.
This was an activity that drew attention on the review ofdht in the first general report
(Exhibit 9). These charts provide information relating to the capacity allocation for counseling
within the collection process. The information is first presented in wages, and then as a
percentage of mahours. Seventpne percent of the wages spent on counseling in the
collections process are spent on those employees with the most experience (the more experienced
employees collect the most delinquent accounts). However, onlytgiatpercent of the total
counseling mathours in collections is spent in the area with the highest delinquencies. This
ratifies the first finding since the employees working the more delinquent accounts are paid
more, one would expect the percentage of-maurs allocated to be lower than theqestage of
dollars. This information necessitates evaluating the adequacyfainigemployee training.
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