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BLIND FAITH:

THE HIDDEN

This article examines whether there are limits to the utilization
of executional drivers, specifically capacity utilization.

COSTS OF CAPACITY
OVERUTILIZATION

CJ MCNAIR-CONNOLLY AND CHARLES R. THOMAS, JR.

n 1993, John Shank and Vijay

Govindarajan launched a new dis-

cipline in the strategic accounting

literature: strategic cost manage-

ment." While receiving good press
at the time, it has proven more difficult
than expected to actually test the model
in realistic settings. Blending three dif-
ferent streams of strategy research —
value chain analysis, strategic position-
ing analysis, and cost driver analysis —
the theory set forth by these two authors
moves cost out of the zone of operations
and into the strategic domain. The core
idea of the theory is that there is a range
of structural and executional cost dri-
vers that management can manipulate
when faced with a strategic challenge.
These cost drivers operate differently
when an organization chooses a cost
versus differentiation strategy.

There are five main structural cost
drivers noted in the model: scale (size
of investment); scope (degree of verti-
cal integration); experience; technol-
ogy; and complexity (breadth of product

line offerings). Each of the choices made
in terms of structural cost drivers impacts
the final product cost. Structural cost
drivers, then, represent the constraints
under which the business has chosen to
operate. The amount of capacity, or the
organization’s scale, is a dominant aspect
of the structural cost drivers that man-
agement has to manage.

Executional cost drivers, on the other
hand, deal with the ability of the orga-
nization to execute its strategies within
its structural constraints. For execu-
tional cost drivers, the two authors argue
that more of the driver is always better.
The executional cost drivers noted include
workforce involvement, total quality
management, capacity utilization, plant
layout efficiency, product configuration,
and the exploitation of linkages with the
organization’s customers and suppliers.
Capacity utilization differs from struc-
tural capacity because it reflects decisions
on how management uses the capacity it
has purchased. It can be argued, however,
that an organization that operates too
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EXHIBIT 1 Point-to-Point Network Versus a Hub-and-Spoke Network
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close to the limits of its potential capac-
ity utilization is more exposed to the
negative impact of operational and strate-
gic disruptions. This potential offsets
the notion that utilizing more of the
available capacity of an organization is
always a recipe for superior performance.

What remains as a question, then, is
whether there are limits to the utiliza-
tion of such executional drivers as capac-
ity utilization. Specifically, if an
organization operates too close to the
physical limits of its structural capacity,
does it not face an exponentially grow-
ing list of potential problems that could
become a smoldering or acute crisis? In
other words, does a snowball effect, or
a growing list of problems and crisis
events, begin to take place as an orga-
nization moves toward the outer limits
of its available capacity?

In this article we will explore the role
played by escalating marginal costs of
disruption as capacity utilization moves
beyond specified limits. Seeking to iden-
tify both the more easily measured and
less easily measured costs of capacity
overutilization, the role of capacity uti-
lization in an airline is used to explore
some of the limiting features. The goal
of this article is to overturn the notion
suggested by Shank and Govindarajan
that more is always better when it comes
to executional cost drivers such as capac-
ity utilization. In fact, overutilization
can rob an organization of its flexibil-
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ity to respond to normal problems of

daily business, turning them into crises
that can negatively affect the organiza-
tion’s ability to meet and exceed cus-
tomer expectations. Let’s start by laying
the groundwork for the concept of capac-
ity in the airline industry.

Airline capacity
Capacity in an airline setting is composed
of a complex blend of assets and people.
An airline creates a dynamic system of peo-
ple, facilities, aircraft, and other equip-
ment. Aircraft are scheduled to transit
between airport stations that serve as
nodes in a network that can be thought
of as arcs connecting the nodes. First, an
airline has to choose a network struc-
ture. The two most common choices that
are made are between a hub-and-spoke
(HS) design and a point-to-point (PP) fly-
ing network. Exhibit 1 shows the differ-
ence between these two approaches, using
a simple four-node network for illustra-
tion purposes. What you can see is that
in a PP network the emphasis is on directly
connecting the physical nodes (airports)
in the system, while in the HS network a
traveler has to change planes at the hub
location in order to make the connec-
tions between airports A, B, and C.
When operating an HS design, airline
companies seek to concentrate their
tlights both spatially (through the hub)
and temporally (flying waves of flights
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EXHIBIT 2 Passenger Load Factors for Southwest Airlines
Versus American Airlines and the Industry
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that emphasize connecting passenger
routes). While there can be some level of
spatial concentration in a PP network,
there is no attempt to link the flights
temporally. Each aircraft is scheduled to
carry out its route with little coordina-
tion with other routes. If passengers are
connecting flights within the network,
it is simply coincidental to the true focus
of the network operations; the goal is to
maximize PP direct itineraries.

In choosing an HS design, the airline
is emphasizing economies of scale: It pur-
chases aircraft with different seating capac-
ities (large or small) based on the projected
traffic between one of the spoke airports
and the hub airport. The logic behind
scale economies in the airline industry is
that the airline attempts to match the size
(seat capacity) of the aircraft it uses to the
projected traffic on a specific arc, or con-
nectinglink, between two airports. What
results in an HS network is a number of
small aircraft being used to connect net-
work nodes (airports) to the central hub.
Large aircraft are used in an HS design only
where the projected traffic justifies its
use. With this set of choices for the HS
design, then, comes complexity in the
form of multiple types of aircraft that
have to be scheduled and maintained. In
the PP network, there is a tendency to use
one medium-sized aircraft, such as the
Boeing 737 line, for all of the flights. Load
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factors are manipulated in PP networks
by altering the frequency of flights between
nodes. This simplified structure allows
for cost savings, something the PP network
offers as an alternative to the economies
of scale pursued in HS designs.

Unfortunately, due to the tendency to
link their flights temporally, HS designs
end up with a significant level of under-
utilized resources. At hub airports, peak
demand to handle waves or “banks” of
flights exchanging travelers dictates
capacity levels required of people, facil-
ities space, and equipment. At spoke air-
ports, flying times required for arrival
at hubs during flight waves determine
when demand peaks occur. HS designs
thus face a significant cost in terms of
standby capacity, which is one of the
most expensive forms of capacity waste.
In order to accommodate the exchange
of travelers, aircraft are scheduled to
wait rather than continue on their routes.
Uncertainty introduced by occasional
schedule disruptions leads airline man-
agers to buffer flight schedules, which,
in turn, leads to more aircraft and crew
waiting. With the ability to match the
scale of aircraft used to the routes and
because flight waves maximize con-
necting-itinerary opportunities, there
tends to be high utilization of the seat
capacity on the aircraft itself. In look-
ing at Southwest Airlines, a PP airline,
we see historically lower seat utiliza-
tions than its HS competitors (see Exhibit
2).American Airlines is one example of
an airline that uses an HS network design.
As can be seen from the exhibit, its seat
capacity utilization is higher than that
of Southwest Airlines. In fact, most of the
full-service major carriers employ either
a single- or multi-hub design.

In summary, there are three primary
components to the capacity of an air-
line: the number of nodes (airports)
served by the network, aircraft time, and
the number of seats available on an indi-
vidual plane that is flying within the net-
work. All three aspects of airline capacity
have the potential for capacity waste:
underutilized nodes with significant
standby capacity due to flight schedules,
aircraft waiting for travelers, and unoc-
cupied seats on aircraft flights.
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EXHIBIT 3 Customer Dissatisfaction with Flight Delays
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Passengers on an airline make the first
choice regarding the airline’s network
when they decide to fly with one carrier
versus another. Everything else being
equal, passengers prefer nonstop or direct
(no aircraft change) itineraries. If no
such itineraries are offered between the
cities being linked by the passenger, the
PP network loses its competitive advan-
tage for the traveler and becomes one of
many airlines that the passenger can
choose to fly. At this point, the price of
the airline ticket for the desired route
becomes a driving factor in airline choice.
Some airlines have used other enhance-
ments, such as generous frequent flyer pro-
grams, first-class seating availability,
and airport clubs, to gain a greater share
of this connecting passenger traffic.

What is of specific interest is the ques-
tion of how “full” an aircraft should be
on a specific route. Should the goal be to
till every seat, resulting in the overselling
of capacity on the aircraft at certain times?
Clearly the low marginal cost of filling an
additional seat makes such a move look
the most promising for the airline, but it
opens the airline to the impact of dis-
ruptions. If bad weather, for instance,
causes the cancellation of one or more
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tlights, there simply is not enough avail-
able seat capacity in the system to clear
the passengers through to their final des-
tination. It can be argued, then, that
overutilization of a plane’s capacity on a
regular basis leads to a situation in which
normal operating problems, such as los-
ing the use of a plane due to maintenance
problems or dealing with weather prob-
lems in a city or region, becomes a crisis
that can wreak havoc with the financial,

reputational, and relational subsystems of

the airline. Customer dissatisfaction soars
under conditions of long, unplanned
travel delays, causing passengers to switch
their buying behavior to another airline
in response to the lengthy delays.

What are the sources of disruption
delays for an airline? Aircraft mainte-
nance, crew problems, and other cir-
cumstances within airlines’ control lead
to about one-fourth of all delays. Airport
operations, air traffic control, heavy traf-
fic volume, and weather conditions cause
another one-fourth of delays. Late air-
craft cause about one-third of delays as
travelers await aircraft and crews from
flights previously delayed. In the HS
design, there are delays that occur because
planes are being held for connecting pas-
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EXHIBIT 4 Profit and Loss Calculation for a Single Flight

Variable Costs:
Landing fees, catering,
fuel, travel costs of flight
deck, ATC charges

Fixed Costs: Salaries,
administration, insurance

Irregularity Costs:
Aircraft change,

equipment change,
diversion, rerouting,
cancellation

Profit/Loss

/

. sengers and the associated baggage and
. freight. There are also instances in which
: mandatory security holds take place,
: when all baggage and passengers are
. required to deplane for inspection. Even
. with good scheduling software, the air-
- lines often face delays as flight and cabin
- crew rotation results in a gap in the capa-
- bility to fly a specific flight. Finally, there
‘ can be strikes and other actions that
. delay a plane from its specified route.?

The problem that underlies this exten-

. sive list of potential delays is the fact
© that once a scheduling disruption of any
. type occurs, a snowball effect takes place.
. The delays of one aircraft roll through
. the network, impacting the performance
. of other flights that share either the phys-
- ical airport assets, the aircraft, or the
. flight deck or cabin crew. It has been
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found, in fact, that the longer the delay
of one aircraft, the larger the impact on
the performance of the whole network.?
This impact does not grow linearly; it accel-
erates following an exponential path of
increasing disruption in the system. The
resulting delays add to traveler frustra-
tion, especially if a specific flight is can-
celled due to unplanned delays that
cannot be remediated.

The level of customer dissatisfaction with
delays on a specific trip has been modeled
in the transportation literature as sug-
gested by Exhibit 3. As can be seen, cus-
tomer dissatisfaction grows exponentially
as the length of the delay grows. With an
HS design, this dissatisfaction is magni-
fied by the fact that flight delays from the
outer nodes of the network can result in
missed connections at the hub airport,
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EXHIBIT 5 Marginal Costs of Seat Utilization
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which, in turn, increase delay duration. While
airlines cannot prevent the daily prob-
lems caused by aircraft maintenance and
weather delays, if they choose to run all
flights at a fully occupied seating level, the
delays for individual customers are
increased: They have to wait for an unoc-
cupied seat to become available on the
entire route before they can once again con-
tinue their trip. Since this added delay
can lead to significant levels of frustra-
tion, the passengers can become biased
against the airline. The result can be a
tinancial, reputational, and relational cri-
sis for the airline: Its passengers go else-
where with their business.

Marginal costs of occupancy choice

In thinking about where the optimal point
is in terms of seat occupancy rates on
individual flights, two forms of cost have
to be considered. The first cost, the mar-
ginal cost of flying another passenger on
a planned flight, decreases as more pas-
sengers are added. Once an airport sta-
tion has been established, the aircraft has
been acquired, the personnel has been
hired, and a schedule of flights has been
developed, most of an airline’s costs have
been committed, including the following:

CAPACITY OVERUTILIZATION

+ costs incurred at the departure air-
port;

+ costs incurred at the arrival airport;

+ pilot and flight attendant costs; and

+ fuel and oil consumed.

None of these costs will vary much in
relation to aircraft seat occupancy. For
example, consider fuel. For a specified
aircraft, fuel consumed varies with flight
distance and payload. But changes in
payload, for many modern commercial
aircraft, lead to small changes in fuel
consumed. For a 1,000-mile flight in a
Boeing 737-700, an additional 1,000
pounds of payload (four to five passen-
gers and their bags) will increase fuel
consumption by only about 10 gallons,
about $20 at today’s prices.

Because these costs do not increase
much as passenger counts rise, increas-
ing passenger counts is quite attractive;
the contribution margin increases and aver-
age cost per passenger decreases. Exhibit
4 details the profit and loss calculation
tfor a single flight.*

Offsetting the marginal cost of a flight
being considered in this article is the
marginal cost of dissatisfaction of the cus-
tomer as seat occupancy increases. Specif-
ically, these marginal and often hidden
costs include:
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OVERTURNING
SHANK AND
GOVINDARAJAN'S
ARGUMENT THAT
MORE IS ALWAYS
BETTER WITH
EXECUTIONAL
COST DRIVERS, IT
APPEARS THAT
WHEN THE HIDDEN
COSTS CAUSED BY
A DISRUPTION IN
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OF A SYSTEM ARE
FACTORED IN,
THERE ARE
LOGICAL LIMITS TO
HOW MUCH SEAT
CAPACITY SHOULD
BE PLANNED FOR
UTILIZATION.
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+ decisions by disrupted passengers
to switch airline carriers in the
future (loss of revenue);

+ reputational loss as customers com-
plain to the press or to other poten-
tial passengers;

- stress between ground agents trying
to find flights for disrupted passen-
gers;

- stress felt by passengers themselves,
leading to job dissatisfaction and
relational losses;

+ costs of hotel rooms, meals, and toi-
letries incurred when an airline
accommodates disrupted passengers
during the unplanned wait time;

+ costs arising from handling late
bags, including added labor and
shipping charges;

- gate and related airport charges as
flights get delayed and stationed
either at the gate for extended peri-
ods or on the tarmac, coming back
to the gate when connecting passen-
gers and cargo arrive; and

+ aircraft flight and cabin crew dis-
ruptions that can result in job dis-
satisfaction and excessive stress for
employees.

These hidden operational, relational,
and reputational costs clearly increase
as the length of the flight delay increases,
which was suggested by the dissatisfac-
tion curve. We can now bring these two
types of cost together, yielding the results
captured in Exhibit 5.

What the exhibit suggests is that opti-
mal seat utilization falls somewhere below
full occupancy, probably around the 75
percent level of usage. While this leaves
the airline with less incremental rev-
enue, it also provides it with the capac-
ity required to accommodate passengers
whose flights have been disrupted. In
other words, the decision to purposely
leave some capacity available to deal
with the impact of daily disruptions pre-
vents these daily problems from grow-
ing into full-blown crises. This suggests
that there is a downside to deciding to
fill all available seats on every plane:
The airline loses the necessary slack that
allows it to effectively respond to the
impact of daily operational problems.
When the hidden costs of overutilization
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of capacity are considered, it appears
that there is a point at which disec-
onomies arise from further scheduled
utilization of airplane seats.

Looking to other industries

The situation facing airlines has been
used to illustrate the argument that there
are levels of capacity utilization that
actually result in negative outcomes over-
all. Overturning Shank and Govindara-
jan’s argument that more is always better
with executional cost drivers, it appears
that when the hidden costs caused by a
disruption in the operations of a system
are factored in, there are logical limits
to how much seat capacity should be
planned for utilization.

In the engineering literature, the argu-
ment is made that a system should be
designed with the intention to only uti-
lize 80 percent of the available capacity
to allow for the flexibility to deal with
disruptions. While prior arguments have
been made that this creates a form of
rate-based waste of capacity, when the
hidden costs of disruptions are consid-
ered the decision to plan to utilize less
than the maximum amount of capacity
makes sound economic sense.

An example of where a decision to
utilize less than 100 percent of the avail-
able capacity makes sense is in retail. If
the checkout counters are designed so that
all of them have to be running in order
to keep up with demand from customers,
it does not take much imagination to see
that if disruptions, such as difficult trans-
actions or delays for price checks or
related activities, take place, the queue
of customers begins to grow. Since all
of the registers are utilized, there is no
way for the retail store to deal with the
queue; they simply have to wait for the
lines to clear as service demand slips
below service capacity. For customers,
there is increased frustration as wait
time escalates. This can lead to a deci-
sion to shop in other stores where they
can be more rapidly served.

Leaving retail, one can enter the world
of manufacturing. Here the organization
faces potential disruptions from machin-
ery breaking down or supply shortages,
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bringing production to a halt. If the fac-
tory is operating under a condition in
which every available hour is needed to
meet customer demand, delays begin to
take place in delivery times quite rapidly.
This once again leads to customer dis-
satisfaction that can turn a machine break-
down (a problem) into a financial,
reputational, and relational crisis with
the plant’s customers. The hidden costs
of crossing the problem-crisis threshold
underscore the argument that some capac-
ity needs to be set aside to allow the orga-
nization to effectively deal with common
disruptions to operations.

The list of industry examples could
go on. The point being made is simple:
The costs of a small level of underuti-
lized capacity is less than the marginal
costs caused when disruptions impact
an organization’s customers. Only in a
problem-free (disruption-free, with
smooth, stable demand) world would
total capacity utilization make some
sense. Daily disruptions can only be pre-
vented to a certain extent. If machinery
is taken offline for maintenance before
a problem occurs, the organization is
recognizing that the cost of the lost pro-
duction is less than the cost of disrupted
service should the machine go down
when production is planned.

Summary

It has long been argued in the capacity
literature that more utilization of avail-
able capacity is better because it drives
the marginal cost of another unit of out-
put down as fixed costs are spread over
more units. This argument becomes a
problem, though, when encountering the
tact that disruptions occur in every type
of business. As we saw with the airline,
both maintenance and weather problems
are a daily challenge for keeping flights
on schedule. If all of the seats on all of
the flights are fully filled, the airline has
no flexibility for dealing with the impact
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of these daily disruptions. The result is
dissatisfied customers, who bring with
them a range of hidden costs that can bal-
loon into an acute crisis if not properly
dealt with early in the process. It is impor-
tant, then, for organizations to try to put
a value on the marginal costs that are
caused by disruptions when consider-
ing how much of their capacity should
be planned for optimal utilization. This
optimal point will fall below 100 per-
cent, regardless of the fixed cost nature
of the organization. Pushing the limits
of capacity opens the organization to
hidden costs as customers are impacted.

In the future, studies could be done
that attempt to put actual monetary val-
ues on the hidden costs of capacity
overutilization. It would be interesting
to study industries, such as papermak-
ing, for which 24/7 operations are the
norm. How do these companies deal
with daily disruptions and how do they
quantify the impact they make on over-
all output? Do they plan for total uti-
lization but factor disruptions into the
delivery schedules so customers are not
affected? This is just one strategy that
they might use to keep daily disrup-
tions from turning into customer-based
crises. In the end, one thing is clear:
Managers have to factor in the hidden
costs of disruptions when choosing how
much of their capacity to place in sched-
uled, planned utilization. A failure to cap-
ture the impact of disruptions can lead
to escalating costs and negative rela-
tions with customers. W
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