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The commercial aerospace sector is both 
immense and increasingly complex, with lengthy 
supply chains dispersed widely over the globe. 
In managing these supply chains, aerospace 
logistics must meet the most stringent technical 
requirements, due to both public regulation and 
the aviation industry’s intense focus on safety. 
Aerospace logistics is also under severe eco-
nomic pressures, so it must be both quick and 
efficient. That means making the smartest choices 
between maximum speed and affordable cost.

Global reach, strict technical requirements 
and the necessity for both speed and econ-
omy require a logistics strategy that is usually 
not within the core competency of even major 
aerospace firms. For that reason, aerospace 
companies of all sizes have had to rely on 
third-party-logistics providers (3PLs) to handle 
their logistics challenges.

•	 3PLs bring several advantages to the aerospace 
supply chain. They have existing networks that 
include transportation links and warehouse 
locations across the world that aerospace 
manufacturers and their suppliers can utilize 
for economies of scale and scope. 3PL-owned 
truck and aircraft fleets open up delivery options 
not possible with hired vehicles.

•	 3PLs have experience with local laws and offi-
cials, and other transport providers, essential 
to executing logistics efficiently in many parts 
of the world.

•	 3PLs possess the resources and expertise in 
managing inventories to minimize costs while 
ensuring delivery capabilities. 

•	 3PLs have tools for inventory management that 
can complement and support the demand-fore-
casting tools of aerospace manufacturers. 
These logistics specialists also have the IT 
tools for automating many warehouse pro-

cesses and tracking shipments, in real time, all 
the way to destination. 

Perhaps most importantly, 3PLs are the experts 
in the two core tasks of logistics: running efficient 
warehouse operations; and planning, choosing 
and executing transportation options.

To see why these 3PL advantages are so useful, 
let’s look at the two basic supply chains in com-
mercial aerospace: the production of aircraft and 
the aftermarket that supports operating aircraft. 

New Aircraft: Complex 
And Increasingly International
Over the next 20 years, nearly 37,000 new com-
mercial jets of all sizes, worth about $5.2 trillion, 
will be produced, according to the latest Boeing 
forecast. This new-production market used to be 
led by a handful of airframe manufacturers and 
engine makers located in the United States or 
Western Europe, whose supply chains lay mostly 
within their own regions with small contributions 
from across the Atlantic.

The original equipment manufacturers (OEMs) 
of mainline jets, Boeing and Airbus, have been 
joined by regional-jet (RJ) manufacturers that 
contribute substantially to supply-chain require-
ments. RJ OEMs are located in Brazil, Canada, 
Japan, China and Russia, with one Russian facility 
in Siberia. In addition, there are business aviation 
manufacturers like Gulfstream and Cessna. All air-
frame OEMs buy engines and complicated com-
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A Global Industry Benefits From Global Logistics Expertise  |  3

White Paper

However, supply chains are under intense cost 
pressure. To minimize inventory cost, OEMs seek 
to hold the minimum inventories necessary to pre-
vent interruption of production. They must depend 
on absolutely reliable replenishment of stocks by 
the entire supply chain. Nobody wants the delivery 
of a $200-million jet delayed due to a shortage of 
$5,000 parts, let alone $10 gaskets.

Choices and tradeoffs must therefore be made 
among different stock levels and delivery fre-
quency. If insurance against disruption is essen-
tial, should it be purchased by adding inventory 
or more dependable transport? If a link in the 
supply chain is vulnerable to natural disaster or 
human convulsion, what is the back-up plan? 

Transport of any aircraft item must always meet 
the rigorous standards of an industry subject to 
stringent safety regulation. Packing, handling 
and shipping must leave no opportunity for 
damage. Inspections must ensure these rules 
are met.

Both economic choices and shipping methods lie 
far beyond the day-to-day expertise of most aero-
space manufacturers, but are the core functions of 
some major 3PLs. 

The Aftermarket: Bigger 
And Less Predictable
Maintenance, repair and overhaul (MRO) of 
commercial aircraft will cost nearly $60 billion in 
2014 and is expected to increase 50 percent in 
the next ten years. The MRO aftermarket is very 
substantial, and many OEMs count on making 
the bulk of their profits in this aftermarket.

Supply chains for the aftermarket are more com-
plex than those for new production, for two basic 
reasons. 

First, the aftermarket includes all the firms in the 
new-aircraft markets, because they must make 
replacements for their own products, but also 
many more.

ponents like avionics from Western Europe and 
North America. 3PLs routinely deliver shipments 
globally, while many aerospace OEMs do not.

Boeing and Airbus, in order to sell to other 
nations, must often buy substantial aircraft con-
tent from them. A Boeing 787 is assembled with 
many parts manufactured outside the U.S., just 
as an Airbus A380 is built with many parts made 
outside of Europe. 

The U.S. exports more than $100 billion annually 
in aerospace products, and imports more than 
$30 billion. Boeing obtains parts from more than 
5,000 factories around the world. More than 20 
French companies supply systems on the 787. 

Airbus has over 10,000 suppliers operating in 
dozens of countries, from the U.S. and Western 
Europe to Russia, China and many other develop-
ing countries. 

Parts shipped over these extensive global supply 
chains vary from small boxes of screws and nuts 
to huge assemblies, such as engines, wing or 
fuselage sections, weighing many tons. 

New-aircraft production is fairly predictable. Orders 
for new jets are placed months or years in advance 
and notice is given down the supply chain of what will 
be required, in what quantities, on which dates and at 
which delivery points. 

10k+
SUPPLIERS

Airbus has over 10,000 suppliers operating in dozens of countries, 
from the U.S. and Western Europe to Russia, China and many other 
developing countries.
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The supply chain for the aftermarket must stretch 
out to the operators of aircraft, airlines. Counting 
passenger and cargo carriers, scheduled and 
charter, large, small and all sizes in between, there 
are several thousand airlines around the world. A 
better but still rough measure of possible delivery 
points is the 1,751 airports in 174 countries that 
represent over 95 percent of air traffic. 

Line maintenance, about a quarter of total main-
tenance, requires delivery of parts to all those 
far-flung airlines and airports. Much airframe 
maintenance, nearly a third of total mainte-
nance, also tends to be done at airlines. And the 
airline markets that are growing fastest – Asia, 
India, the Middle East and Latin America – are 
often those with the least developed transporta-
tion infrastructure. This is where logistics is most 
challenging.

Even major aerospace OEMs lack logistics expe-
rience in most of the nearly 200 nations where 
they may have to deliver aftermarket parts. Global 
3PLs, in contrast, usually work in all or almost all 
these countries. 

In addition to OEMs, the aftermarket supply chain 
includes many other firms. Repair stations over-
haul broken components and need piece parts 
to do this. The U.S. alone has over 4,000 of these 
repair shops – about 400 substantial ones – and 
more are spread across the world.

In addition, part traders distribute, buy, hold, sell, 
lease or exchange parts, new and used. The U.S. 
has about 600 such traders, and many more are 
outside the U.S.

Parts Manufacturer Approval (PMA) firms are 
authorized to make substitutes for OEM parts. 
There are more than a hundred PMAs in the U.S., 
considerably fewer abroad.

Finally, a small but growing number of aircraft 
disassembly facilities break up old planes and 
recover used parts for resale. Used parts play an 
increasing role in the aftermarket.

Airlines, repair stations, part traders, PMAs and 
tear-down shops add up to thousands of addi-
tional pickup and delivery points. 3PLs, especially 
those with integrated transportation networks, 
have networks that include all or almost all these 
additional points. Aerospace firms must scramble 
to link up with all of these points.

Adding to all this complexity, aftermarket parts 
flow in both or several directions. Airlines turn in 
bad parts for repair, sometimes overseas. New or 
used parts flow to airlines as replacements. Once 
repaired, faulty parts may be sent back to the 
same airline, kept in repair shops or sold or lent to 
part traders or other firms. 

Another complication is that the aftermarket is 
much less predictable than new production. Parts 
fail and must be replaced. Given enough data on 
aircraft operation, smart OEMs may be able to esti-
mate roughly how many of their own components 
will fail, on average and over a sustained period. 
But no one knows exactly when they will fail and 
where. And replacement parts must be shipped at 
specific times, to specific places. That is a chal-
lenge that 3PLs often solve by managing invento-
ries for their customers, all while carefully balancing 
the speed and cost of each transport mode. 

In one respect the aftermarket is very similar 
to the new-jet market. An airline never wants a 
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Maintenance, repair and overhaul of commercial aircraft will cost 
nearly $60 billion in 2014 and is expected to increase 50 percent 
in the next ten years. The MRO aftermarket is thus very substantial.
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multi-million-dollar asset, an airplane, sitting on 
the ground simply because a part needed to 
make a repair is missing.

One key metric used by the airlines is Technical 
Dispatch Reliability (TDR), the percent of time 
an aircraft is ready to take off on time because 
all necessary equipment is working. TDR should 
always be 99 percent or higher. 

Surprise disruptions on the ramp are the most 
costly, because passengers have been booked 
and are waiting to fly. Airlines also seek to mini-
mize the time aircraft stay in hangars and the total 
turnaround time (TAT), including transport, neces-
sary for repairs. 

Historically, dispatch reliability and minimizing 
downtime meant holding huge inventories on site 
at airline bases, worth up to $50 billion according 
to some estimates. The costs to store, manage 
and carry such huge inventories became a bur-
den to airlines, adding up to $3 billion a year. 

Part managers divide aircraft parts into two 
types. Consumable parts are generally low value 
but huge in pure numbers. These are used once 
and thrown away. The challenge here is manag-
ing the complexity of thousands of little parts, 
ensuring there are always enough on hand to 
support operations. 

Dealing with the complexity of thousands of low-
cost but potentially critical items is a challenge that 
3PLs manage every day in both their warehouse 
and shipping functions. They have the tools, pro-
cesses and experience to handle this challenge. 

The other kind of parts, rotable parts, are the 
high-value, complex assemblies that are repaired 
rather than discarded. Apart from engines and 
landing gear, rotables represent by far the great-
est portion -- about 75 percent – of the value of 
parts used on an aircraft. Rotables are few in 
number, but can be worth hundreds of thousands 
or millions of dollars apiece.

Under intense competitive pressures to cut costs, 
these rotable parts are being managed according 
to a new asset-management model. The new solu-
tion disperses stocks across a number of locations 
so they can support many airlines, not just one. 
Engine manufacturers started it, but it now applies 
to many other components, and it is continuing 
to expand. Asset management saves costs in a 
number of ways.

Under this new model, a major firm, which may be 
a component OEM, a major repair shop or a part 
trader turned asset manager, charges an airline a 
fixed fee per flight hour or cycle. In turn, this asset 
manager guarantees there will always be a part 
on site, or delivered within a very short period, to 
support airline operations.

The asset manager uses historical data and 
sophisticated forecasting models to predict Mean 
Time Between Failure (MTBF) for a part, which 
yields how many parts may be needed by each 
airline in each region. The asset manager then allo-
cates stocks among airline sites, in regional pools 
fairly close to customers and sometimes in central 
pools. The asset manager either repairs parts itself 
or arranges for repairs when needed. The manager 
taps used parts and part traders when necessary 
to keep stocks sufficient.

This new model allows a much smaller volume of 
total parts to support many airlines, saving carriers 
money. The model benefits from the law of large 
numbers, according to which random variations are 

“even mAjor AerospAce 
oems lAck loGIstIcs 
experIence In most of the 
neArly 200 nAtIons where 
they mAy hAve to delIver 
AftermArket pArts.”
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proportionately smaller for thousands of planes than 
for a single fleet. The model fully utilizes a capital- 
intensive repair capacity. And it makes use of the 
repair expertise of major OEMs and repair shops.

While more economic, asset management is much 
more demanding. Data and forecasting systems 
must be robust. Asset managers must have the 
financial strength to buy expensive inventories 
and hold them until needed.

The logistics required by third-party asset man-
agement is also very demanding. Part stocks 
essential to airline operations must sometimes 
move immediately and rapidly, across seas and 
national borders. At other times, central stocks 
must be replenished reliably by the most eco-
nomic, but not necessarily the fastest, means.

Transport must thus be multi-modal, able to 
accommodate the need for pure speed or a more 
affordable pace. The planners making the trans-
port choices must know these options thoroughly 
in cost, speed and reliability.  

The whole system depends on widely dispersed 
stocks, some at all those airlines, some in 
regional centers and some at repair facilities and 
part traders. Stocks must be allocated among the 
different sites in a pattern that ensures delivery 
commitments can always be made but does not 
carry excess inventories anywhere. This too is 
a capability more common in 3PLs than in aero-
space OEMs. 

Finally, warehouse management and execution 
must be highly responsive and very smart. This 
is especially true when a part is needed for an 
Aircraft on Ground (AOG) emergency. 

Logistical Challenges
Looking at the global reach, complexity and unique 
challenges of both the new-production and after-
market aerospace supply chains provides a frame-
work for understanding the logistical capabilities 
demanded and why 3PLs can be so helpful. Let’s 
review the advantage of 3PLs in meeting aero-
space supply chain challenges.

The first capability is a truly global reach into 
every country that has commercial air transport. 
The new-production chain may only involve a 
hundred or fewer countries, but the aftermarket 
involves almost all of the world’s 200+ nations.

The second obvious requirement is that the logis-
tics provider must transport or arrange for trans-
port of the full range of aircraft components, from 
bolts that weigh a couple of ounces each to multi-
ton engines. Bolts require competence at details 
and huge volumes. Engines require the ability to 
handle huge weights, very carefully. 

Expertise with different transport modes, truck, 
train, ship and cargo aircraft, is also required. The 
provider must operate these modes or be expe-
rienced in using them, know their costs, advan-
tages and limitations. Logistics managers must 
choose the right mode and route for each task. 
For relatively predictable new production, provid-
ers must lay out a network that is optimized across 
time and cost. The same is true for normal replen-
ishment of stocks in the aftermarket. But when the 
aftermarket needs blinding speed, the logistician 
must be able to deliver it. 

Global reach includes more than just a physical 
dimension. It means the logistics provider must 
be deeply familiar and experienced with the laws, 
regulations, customs requirements and tax pay-
ments required in each nation. 

“trAnsport of Any AIrcrAft 
Item must AlwAys meet the 
rIGorous stAndArds of An 
Industry subject to strInGent 
sAfety reGulAtIon.”
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The U.S. and other countries have laws governing 
what can be exported in aerospace markets. For 
example, the U.S.’s International Traffic in Arms 
Regulations (ITAR) control export and import of 
possible defense-related items. The provider must 
know all these laws and regulations and how to 
prove compliance with them through correctly com-
pleted registrations and third-party certifications.

At the other end of the supply chain, importing 
nations have laws governing duties on and clear-
ance of goods brought into their countries. These 
laws can cause massive delays simply because 
paperwork has not been completed to the full sat-
isfaction of local customs officials. An aerospace 
logistics provider must be well-practiced in satis-
factory documentation. The 3PL should be able to 
advise its clients on maximum delays possible, so 
that in-country stock will be adequate. 

Warehouse operations are critical to aerospace 
logistics. Every part must be in the row and on the 
shelf where it belongs. Workers must be able to 
find goods quickly, pack them correctly and ensure 
paperwork is completed promptly and without 
errors. Sometimes photos are taken of equipment 
to prove it was in perfect condition when it left the 
warehouse, in case of later damage. 

Goods must also be picked up rapidly when nec-
essary. Indeed, one major asset manager insists 
that a new truck coming to pick up a shipment 
must arrive within 15 minutes after the preceding 
pick-up truck has departed. The firm’s logistics 
provider must be able ensure this constant service 
when needed.

Aerospace firms differ in the degree to which they 
will want to outsource warehouse operation to a 
logistics firm. But it is always helpful if the provider 
is able to perform warehouse tasks, advise on 
best practices and even run small warehouses in 
remote locations. In some cases, even major aero-
space firms will want the logistics provider to take 
over most warehouse functions, in consultation 
with their own staff. 

Information Technology is integral to modern 
logistics, and an aerospace logistician must 
have the best. This includes flexible warehouse 
management systems that can be easily inte-
grated into Enterprise Resource Planning (ERP) 
systems like SAP. In addition, the exact position, 
status and delivery time of each shipment should 
be visible in real time. Decision-support applica-
tions should enable planners to choose the best 
transport mode and route based on hard eco-
nomic data. 

Inventory optimization applications are also helpful, 
even if the client has its own. An aerospace logis-
tics firm should be preparing for coming innova-
tions in the aerospace supply chain, such as radio 
frequency identification (RFID) tagging of parts.

A Global 3PL’s Advantages In Meeting 
Aerospace Logistics Challenges

General Advantages: Global reach into 200+ countries 
and territories. Ability to handle all types and sizes of 
aircraft components, from high-volume consumables to 
high-value rotables. Extensive experience with all transport 
modes, including truck, train, ship and aircraft.

Critical Logistics Assets: Ownership and operation of sig-
nificant transportation fleets. Ownership of state-of-the-art 
warehouses. Possession of all Information Technology nec-
essary for modern logistics. Possession of applications for 
real-time tracking of shipments. Possession of decision-sup-
port applications for setting and executing logistics strat-
egy. Possession of inventory optimization applications.

Regulatory and Compliance Expertise: Setting up 
efficient logistics and transportation networks. Solving speed 
versus cost trade-offs in transportation. Familiarity with 
export, tax, customs and other laws of all nations and knowl-
edge of nations’ actual customs procedures. Establishing 
state-of-the-art warehouses where needed. Setting up state-
of-the-art warehouse automation systems. Implementing 
continuous quality improvement processes. Picking, packing 
and shipping rapidly and to high safety standards. Proving 
safe packing when dealing with other parties.

Other Important Advantages: Ability to arrange very 
prompt and very frequent pickup service from warehouses. 
Ability to perform all or part of warehouse functions and to 
advise client on remainder. Familiarity with RFID and other 
innovative supply-chain technologies.
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Finally, deep knowledge of, based on experi-
ence with, aerospace markets is essential to 
handling logistics for this sector. If a logistics 
provider operates and maintains a major aircraft 
fleet, it will have a much clearer understanding 
of the impact of logistics on final aerospace 
customers. 

Many of these capabilities are subject to certifi-
cation by specialized authorities, for example the 
AS9120 certification for aerospace product distrib-
utors from the International Standards Authority. A 
logistics provider should posses the relevant cer-
tifications. And logistics expertise does not stand 
still. The provider should have in place continuous 
quality-improvement processes.

A Customer Perspective   
UPS has worked extensively with major aerospace 
firms and managed an aftermarket warehouse 
for Pratt & Whitney since 2004. The engine OEM 
recently chose UPS to run new-production logis-
tics from a central warehouse. 

“We have a growing global footprint in both 
customers and suppliers,” summarizes Robert 

Grossman, Pratt’s general manager for Global 
Distribution and Logistics. UPS’s presence in more 
than 220 countries and territories will help with 
that global footprint. Grossman expects UPS to 
protect Pratt parts while meeting critical customer 
demands, especially on-time delivery. 

UPS receives all materials, conducts physical and 
paperwork inspections, stores parts, picks, kits 
and ships them, tracks shipments, ensures inven-
tories are accurate, separately manages Pratt’s 
vendor inventories and handles ground and air 
freight. Pratt coordinates strategic planning.

Grossman appreciates UPS’s global, multimodal 
network of ground and air transport. He also val-
ues UPS’s ability to automate important warehouse 
functions. UPS also handles Vendor Managed 
Inventory (VMI), contracting directly with Pratt 
suppliers and stocking their parts near Pratt parts 
at the central facility.

UPS’s aerospace aftermarket warehouses have 
been recognized as UTC Supplier Gold facilities-
for five years in a row, with 99.9% of shipments 
complete and error free.


