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In  1 9 9 3 , Joh n  Sh a n k  a nd  Vi j ay
Govindarajan launched a new dis-
cipline in the strategic accounting
literature: strategic cost manage-
ment.1 While receiving good press

at the t ime, it has proven more difficult
than expected to actually test the model
in realistic settings. Blending three dif-
ferent streams of  strateg y research —
value chain analysis, strategic position-
ing analysis, and cost driver analysis —
the theor y set forth by these two authors
moves cost out of  the zone of  operations
and into the strategic domain. The core
idea of  the theor y is that there is a range
of  structural and executional cost dri-
vers that management can manipulate
when faced w ith a strategic challenge.
These cost  dr ivers  operate  differently
w hen an  organizat ion cho oses  a  cost
versus differentiation strategy.

There are  f ive  main st r uc tural  cost
drivers noted in the model: scale (size
of  investment); scope (degree of  ver t i-
cal  integ rat ion); exper ience; 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  capacit y, 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 w ith the abilit y of  the orga-
nizat ion to execute its  strategies w ithin
its  s t r uc tur a l  const r aints . For  execu-
tional cost drivers, the two authors argue
that more of  the driver is  always better.
The executional cost drivers noted include
wor k force  i nvolve me nt , tot a l  qu a l i t y
management, capacit y uti lizat ion, plant
layout efficiency, product configuration,
and the exploitation of  linkages with the
organizat ion’s customers and suppliers.
Capacit y ut i l izat ion 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 organizat ion that operates too
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This  ar ticle examines  whether there are limits  to the utilization

of executional drivers ,  specif ically capacity utilization.
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close to the limits of  its potential capac-
it y  ut i l izat ion is  more exposed to the
negative impact of operational and strate-
gic disrupt ions. This  potent ial  offsets
t he  not ion t hat  ut i l iz ing  more  of  t he
available capacit y of  an organizat ion is
always a recipe for superior performance.

What remains as a quest ion, then, is
whether there are l imits to the ut i l iza-
tion of  such executional drivers as capac-
i t y  u t i l i z at i o n . Sp e c i f i c a l l y, i f  a n
organizat ion operates too close to the
physical limits of  its structural capacity,
does it  not face an exponential ly grow-
ing list  of  potential  problems that could
become a smoldering or acute cr isis? In
other words, does a snowball  effect, or
a  g row ing l is t  of  problems and cr is is
events, begin to take place as an orga-
nizat ion moves toward the outer l imits
of  its  available capacit y?

In this ar t icle we w il l  explore the role
played by escalat ing marginal costs of
disruption as capacity utilization moves
beyond specified limits. Seeking to iden-
t if y both the more easi ly measured and
less  easi ly  measured costs  of  capacit y
overuti lizat ion, the role of  capacit y ut i-
lizat ion in an airline is  used to explore
some of  the l imit ing features. The goal
of  this ar t icle is  to over turn the notion
suggested by Shank and Govindarajan
that more is always better when it  comes
to executional cost drivers such as capac-
it y ut i l izat ion. In fact, overut i l izat ion
can rob an organizat ion of  its  f lexibil-

it y  to respond to nor mal  problems of
daily business, turning them into cr ises
that can negat ively affect the organiza-
t ion’s  abi l it y  to meet  and exceed cus-
tomer expectat ions. Let’s star t by lay ing
the groundwork for the concept of  capac-
it y in the airline industr y.

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, facilit ies, aircraft, and other equip-
ment. Aircraft are scheduled to transit
between air por t  stat ions that  ser ve 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 il lustra-
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
comp a n i e s  s e ek  to  con c e nt r ate  t h e i r
flights both spat ial ly (through the hub)
and temporally (fly ing waves of  f l ights
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EXHIBIT 1 Point-to-Point Network Versus a Hub-and-Spoke Network



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 w ith a significant level of  under-
utilized resources. At hub airports, peak
demand to handle waves or “banks” of
f l i g ht s  e xc h a n g i n g  t r ave l e r s  d i c t ate s
capacity levels required of  people, facil-
it ies space, and equipment. At spoke air-
por ts, f ly ing t imes required for arr ival
at  hubs during fl ight waves determine
when demand peaks occur. HS designs
thus face a significant cost in terms of
standby capacit y, w hich is  one of  the
most expensive forms of  capacity waste.
In order to accommodate the exchange
of  t ravelers , a ircraf t  are  scheduled to
wait rather than continue on their routes.
Uncer taint y introduced by occasional
schedule disruptions leads airline man-
agers to buffer f l ight schedules, which,
in turn, leads to more aircraft  and crew
wait ing. With the abi l it y to match the
scale of  aircraft  used to the routes and
b e c au s e  f l i g ht  w ave s  m a x i m i z e  c o n -
nect ing-it inerar y oppor tunit ies, there
tends to be high ut i l izat ion of  the seat
capacit y on the aircraft  itself. In look-
ing at Southwest Airlines, a PP airline,
we see  histor ica l ly  lower  seat  ut i l iza-
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
capacit y ut i l izat ion is higher than that
of  Southwest Airlines. In fact, most of  the
full-service major carriers employ either
a single- or mult i-hub design.

In summar y, there are three primar y
components to the capacit y of  an air-
l ine : t he  numb er  of  no des  ( a ir p or t s )
ser ved by the network, aircraft t ime, and
the number of  seats available on an indi-
vidual plane that is fly ing within the net-
work. All three aspects of  airline capacity
have the potent ia l  for  capacit y  waste:
u nder ut i l i z e d  no de s  w it h  s i g n i f ic a nt
standby capacity due to flight schedules,
aircraft  wait ing for travelers, and unoc-
cupied seats on aircraft  f l ights.
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that  emphasize  connec t ing passenger
routes). While there can be some level of
spat ial  concentrat ion in a PP network,
there is  no attempt to l ink the f l ights
temporally. Each aircraft is scheduled to
carr y out its  route w ith litt le coordina-
t ion w ith other routes. If  passengers are
connecting fl ights w ithin the network,
it is simply coincidental to the true focus
of  the network operat ions; the goal is  to
maximize PP direct it ineraries.

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 airpor t. The logic behind
scale economies in the airline industr y 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-
necting link, 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 just ifies its
use. With this set of  choices for the HS
design, then, comes complexit y in the
form of  mult iple t y pes 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

42 COST MANAGEMENT MARCH/APRIL 2016 CAPACITY OVERUTILIZATION

EXHIBIT 2 Passenger Load Factors for Southwest Airlines
Versus American Airlines and the Industry
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Passengers on an airline make the first
choice regarding the airl ine’s  network
when they decide to fly w ith one carrier
versus another. Ever y thing else  being
equal, passengers prefer nonstop or direct
(no aircraf t  change) it inerar ies. If  no
such it ineraries are offered between the
cit ies being linked by the passenger, the
PP network loses its competit ive advan-
tage for the traveler and becomes one of
m a ny  a ir l ines  t hat  t he  p as s enger  c a n
choose to fly. At this point, the price of
the airline t icket for the desired route
becomes a driving factor in airline choice.
Some airlines have used other enhance-
ments, such as generous frequent flyer pro-
g rams, f irst-class  seat ing avai labi l it y,
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
fill ever y 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-
rupt ions. If  bad weather, for instance,
causes the cancellation of  one or more

flights, there simply is not enough avail-
able seat capacity in the system to clear
the passengers through to their final des-
t i nat ion . It  c a n  b e  arg ue d , t hen , t hat
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  condit ions  of  long , unplanned
travel delays, causing passengers to switch
their buy ing behavior to another airline
in response to the lengthy delays.

What are  the sources  of  disr upt ion
delays for an airl ine? Aircraf t  mainte-
nance, crew problems, and other  c ir-
cumstances w ithin 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-four th of  delays. Late air-
craft  cause about one-third of  delays as
travelers await aircraft  and crews from
fl i g ht s  pre v iou sly  delaye d. In  t he  H S
design, there are delays that occur because
planes are being held for connecting pas-

EXHIBIT 3 Customer Dissatisfaction with Flight Delays
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sengers and the associated baggage and
freight. There are also instances in which
mandator y  secur it y  holds  t ake  place,
w hen  a l l  b ag gage  a nd  p as s engers  are
required to deplane for inspection. Even
w ith 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 b e  s t r ikes  and other  ac t ions  that
delay a plane from its specified route. 2

The problem that underlies this exten-
sive l ist  of  potent ial  delays is  the fact
that once a scheduling disruption of  any
type occurs, a snowball effect takes place.
The delays of  one aircraft  rol l  through
the network, impacting the performance
of other flights that share either the phys-
ical  air por t  assets, the aircraf t , or the
f l ight  deck or  cabin crew. It  has  been

found, in fact, that the longer the delay
of  one aircraft, the larger the impact on
the performance of  the whole network. 3

This impact does not grow linearly; it accel-
erates fol low ing an exponential  path of
increasing disruption in the system. The
result ing delays add to traveler frustra-
tion, especially if  a specific flight is can-
c e l l e d  du e  t o  u np l a n n e d  d e l ay s  t h at
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 4 Profit and Loss Calculation for a Single Flight
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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  indiv idu a l  c u s tomers  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 tr ip. 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
financial, 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  fly ing 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:

• costs incurred at the depar ture air-
por t;

• costs incurred at the arr ival  airpor t;
• pilot and flight attendant costs; and
• fuel and oil  consumed.

None of  these costs w il l  var y much in
relat ion 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
aircraf t , lead to smal l  changes in fuel
consumed. For a 1,000-mile fl ight in a
B o e i ng  7 3 7 - 7 0 0 , a n  ad d it ion a l  1 , 0 0 0
pounds of  payload (four to five passen-
gers and their bags) w il l  increase fuel
consumption by only about 10 gal lons,
about $20 at today’s prices.

Because these costs do not increase
much as passenger counts r ise, increas-
ing passenger counts is  quite attract ive;
the contribution margin increases and aver-
age cost per passenger decreases. Exhibit
4 detai ls  the profit  and loss calculat ion
for a single fl ight. 4

Offsetting the marginal cost of  a flight
being considered in this  ar t icle  is  the
marginal cost of dissatisfaction of the cus-
tomer as seat occupancy increases. Specif-
ical ly, these marginal and often hidden
costs include:
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EXHIBIT 5 Marginal Costs of Seat Utilization
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• decisions by disrupted passengers
to sw itch airline carriers in the
future (loss of  revenue);

• reputat ional loss as customers com-
plain to the press or to other poten-
t ial  passengers;

• stress between ground agents tr y ing
to find fl ights for disrupted passen-
gers;

• stress felt  by passengers themselves,
leading to job dissat isfact ion and
relat ional losses;

• costs of  hotel  rooms, meals, and toi-
letr ies incurred when an airline
accommodates disrupted passengers
during the unplanned wait t ime;

• costs ar ising from handling late
bags, including added labor and
shipping charges;

• gate and related airpor t charges as
flights get delayed and stat ioned
either at the gate for extended peri-
ods or on the tarmac, coming back
to the gate when connecting passen-
gers and cargo arr ive; and

• aircraft  f l ight and cabin crew dis-
ruptions that can result  in job dis-
sat isfact ion and excessive stress for
employees.
These hidden operat ional, relat ional,

and reputat ional costs clearly increase
as the length of  the flight delay increases,
which was suggested by the dissat isfac-
t ion cur ve. 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 air l ine  w ith less  incremental  rev-
enue, it  also provides it  w ith the capac-
ity required to accommodate passengers
whose f l ights  have been disr upted. In
other words, the decision to purposely
leave  s ome cap acit y  avai lable  to  dea l
with the impact of  daily disruptions pre-
vents these daily problems from grow-
ing into ful l-blow n crises. This suggests
that there is  a dow nside to deciding to
f i l l  a l l  avai lable  seats  on ever y plane:
The airline loses the necessar y slack that
al lows it  to effect ively respond to the
impact of  dai ly operat ional problems.
When the hidden costs of  overutilization

of  capacit y  are considered, it  appears
t h at  t h e re  i s  a  p oi nt  at  w h i c h  d i s e c -
onomies ar ise f rom fur ther scheduled
uti lizat ion of  airplane seats.

Looking to other industries
The situat ion facing airl ines has been
used to illustrate the argument that there
are  levels  of  cap acit y  ut i l izat ion that
actually result in negative outcomes over-
al l . Over turning Shank and Govindara-
jan’s argument that more is always better
w ith 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  l imits
to  how much seat  cap acit y  should b e
planned for ut i l izat ion.

In the engineering literature, the argu-
ment is  made that  a  system should be
designed w ith the intention to only ut i-
lize 80 percent of  the available capacit y
to al low for the flexibilit y to deal w ith
disruptions. While prior arguments have
been made that  this  creates  a  for m of
rate-based waste of  capacit y, when the
hidden costs of  disruptions are consid-
ered the decision to plan to ut i l ize less
than the maximum amount of  capacit y
makes sound economic sense.

An example  of  w here  a  decis ion to
utilize less than 100 percent of  the avail-
able capacit y makes sense is  in retai l . If
the checkout counters are designed so that
al l  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-
ac t ions  or  delays  for  pr ice  che ck s  or
related act iv it ies, take place, the queue
of  customers begins to grow. Since al l
of  the registers are ut i l ized, there is  no
way for the retai l  store to deal w ith the
queue; they simply have to wait  for the
l ines  to clear  as  ser v ice  demand sl ips
below ser vice capacit y. For customers,
there  is  increased f r ust r at ion as  wait
t ime escalates. This can lead to a deci-
sion to shop in other stores where they
can be more rapidly ser ved.

Leaving retail, one can enter the world
of  manufacturing. Here the organization
faces potential disruptions from machin-
er y breaking down or supply shortages,
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bringing production to a halt. If  the fac-
tor y is operat ing under a condit ion in
which ever y available hour is needed to
meet customer demand, delays begin to
take place in deliver y times quite rapidly.
This once again leads to customer dis-
satisfaction that can turn a machine break-
dow n  ( a  proble m )  i nto  a  f i n a nc i a l ,
reputational, and relat ional crisis w ith
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  industr y examples could
go on. The point being made is simple:
The costs of  a small  level  of  underuti-
lized capacit y is  less than the marginal
costs caused when disruptions impact
an organizat ion’s customers. Only in a
p ro b l e m - f re e  ( d i s r u p t i o n - f re e , w i t h
smooth, s table  demand) world would
tot a l  c ap ac it y  ut i l i z at ion  m a ke  s ome
sense. Daily disruptions can only be pre-
vented to a cer tain extent. If  machiner y
is taken offline for maintenance before
a problem occurs, the organizat ion is
recognizing that the cost of  the lost pro-
duction is less than the cost of  disrupted
s er v ice  shou ld  t he  m ach i ne  go  dow n
when production is planned.

Summary
It  has long been argued in the capacit y
literature that more ut i l izat ion of  avail-
able capacit y is  better because it  drives
the marginal cost of  another unit of  out-
put dow n as fixed costs are spread over
more units. This  argument becomes a
problem, though, when encountering the
fact that disruptions occur in ever y type
of  business. As we saw w ith the airline,
both maintenance and weather problems
are a daily chal lenge for keeping fl ights
on schedule. If  al l  of  the seats on al l  of
the flights are fully fi l led, the airline has
no flexibility for dealing with the impact

of  these daily disruptions. The result  is
dissat isfied customers, who bring w ith
them a range of hidden costs that can bal-
loon into an acute cr isis if  not properly
dealt with early in the process. It is impor-
tant, then, for organizations to tr y to put
a value on the marginal  costs that are
caused by disruptions when consider-
ing how much of  their capacit y should
be planned for optimal ut i l izat ion. This
optimal point w il l  fal l  below 100 per-
cent, regardless of  the fixed cost nature
of  the organizat ion. Pushing the limits
of  capacit y  opens the organizat ion to
hidden costs as customers are impacted.

In the future, studies  could be done
that attempt to put actual monetar y val-
u e s  o n  t h e  h i d d e n  c o s t s  o f  c a p a c i t y
over ut i l izat ion. It  would be interest ing
to study industr ies, such as  paper mak-
ing , for  which 24/7 operat ions are the
nor m . How  do  t he s e  comp a n ie s  de a l
w ith dai ly disrupt ions and how do they
quantif y the impact they make on over-
al l  output?  Do they plan for  total  ut i-
l izat ion but  factor disr upt ions into the
deliver y schedules so customers are not
affected? This  is  just  one strateg y that
t he y  mi g ht  use  to  keep dai ly  dis r up-
tions from turning into customer-based
cr ises . 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  disr upt ions can lead
to esca lat ing costs  and negat ive  rela-
t ions w ith customers.  n
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