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Imagine two kids splitting a piece 
of pie while both hold the knife. 
That’s a lot like two airlines split-
ting revenues in a code-sharing ar-

rangement; except, when the airlines are 
done, they may end up sharing a smaller 
pie. According to Tuck Professor Rob 
Shumsky, sharing agreements among al-
liance members may actually be limit-
ing revenue for the alliance as a whole. 
Research by Shumsky and his colleagues 
points toward new types of algorithms 
that may improve everyone’s take. Fol-
lowing deregulation in the 1970s, U.S. 
airlines forged code-sharing alliances 
to facilitate expansion. So, for example, 
American Airlines and Japan Airlines 
ally to sell each other’s seats and expand 
the number of destinations for each part-
ner. These alliances have become essen-
tial competitive tools for legacy airlines 
against the new, low-cost airlines that 
offer simpler fare structures and more 
direct routes.

Airlines typically maximize revenues 
by holding back seats to sell at a higher 
price closer to departure. This works 

well for a single airline selling its own 
inventory; but, in code-sharing allianc-
es, the interests of the airline that sells 
the ticket and flies one leg of the jour-
ney don’t always coincide with those of 
the airline that flies the other leg. For 
example, if an alliance partner receives 
a relatively small share of the ticket rev-
enue when flying code-share passengers, 
it may choose to focus on its own (non 
code-share) customers and not hold seats 
for last-minute passengers from its alli-
ance partner. 

While the airline maximizes its own 
revenues, the decision may shut lucrative 
code-share passengers out of the system 
and significantly hurt profits for the en-
tire alliance. The behavior of each airline 
is influenced by how revenue is split be-
tween the partners—the transfer price. 
“Finding transfer prices that coordinate 
the decisions of self-interested agents 
is a fundamental problem in econom-
ics and supply chain management,” says 
Shumsky. “Airline alliances are particu-
larly thorny because the decisions are so 
complex, involving split-second passen-
ger booking deci-
sions in networks 
with thousands 
of flights and 
millions of possi-
ble itineraries.”

Due in part to 
this complexity, 
partners typi-
cally negotiate a 
simple solution: revenue sharing based 
on a static factor such as mileage. While 
these straightforward deals are easy to 
manage, revenue-sharing proportions 
don’t change as seats are sold and do not 
reflect the real-time value of the seats 
on each airplane. Thus, revenue is not 
maximized for either partner or for the 
alliance as a whole. Professor Shumsky 
and his fellow researchers compared the 
relative merits of airlines’ static transfer 
price schemes and dynamic schemes that 
adjust transfer prices in real-time as seats 
are sold and more demand information 

becomes available. The researchers tested 
these schemes in different types of alli-
ances and found that each can perform 
well—or flop—depending on the par-
ticular characteristics of the alliance. A 
good static scheme for a particular net-
work can degrade as the network chang-
es.

Dynamic schemes often perform bet-
ter and are more robust, but implement-
ing them requires a greater information 
exchange between airlines and may be 
more susceptible to gaming—the trans-
fer of false information. Gaming, says 
Shumsky, “is motivated again by the 
self-interest of each airline. In theory, a 
dynamic scheme can deliver close-optimal 
results, but gaming hurts the entire alli-
ance and brings us back to square one.”

In their current research, Shumsky and 
his colleagues are working to develop 
schemes that can provide the robust per-
formance of the most complex dynamic 
schemes with the relative simplicity of 
the current system. “Current alliance 
negotiations center around which part-

ner should get 
a bigger piece 
of the revenue 
pie,” he says, 
“but with a 
well-designed 
coordination 
scheme, the pie 
grows larger, 
and all partners 
are better off.”
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Professors at Dartmouth’s Tuck 
School of Business discuss how airlines 
are limiting their revenue by not ap-
plying the right pricing and revenue-
sharing schemes in relationships with 
their partners. Finding the correct 
“transfer price” depends on develop-
ing new algorithms capable of coping 
with the self-interested decision-mak-
ing of each partner and the complex-
ity posed by thousands of flights and 
millions of potential itineraries. This 
article originally appeared in Tuck 
Forum, Winter 2008, published by 
the Tuck School of Business at Dart-
mouth, http://www.tuck.dartmouth.
edu/faculty/publications/forum.html.

Airline Alliances: Better Ways to Share the Pie

Airlines typically maximize 
revenues by holding back 
seats to sell at a higher 
price closer to departure.




