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Summary

T
he demand for large commercial and regional air-
craft is expected to grow in the next decades. Despite 
this promising development on the market, supplier 
firms in this industry face several challenges, some 

driven by the risk-sharing partnership (RSP) contracts that 
have been implemented largely for recent aircraft programs 
such as A350XWB and B787. This article discusses the RSP 
concept and presents the risks which are shared between the 
buyer (e.g. aircraft/engine OEM) and the supplier firm in this 
type of contract within the framework of a new product de-
velopment (NPD) project. We then discuss a challenge that 
supplier firms have encountered in recent RSP contracts and, 
based on this, suggest a potential improvement which could 
lead to an RSP 2.0 model. On the one hand, this is relevant for 
established buyer firms and for their suppliers which would 
like to set up RSP contracts in the frame of incremental in-
novation or second/multiple sourcing strategies and on the 
other hand for supplier firms which would like to engage with 
emerging players in a NPD project governed by this type of 
collaborative relationship.

Opportunities and challenges for  
aerospace supplier firms

Forecasts of large commercial and regional aircraft 
demand for the next decades are extremely promising 
[Airbus 2015a, Boeing 2015a, Bombardier 2015] and are 
already backed up by huge order back-
logs, in particular at Airbus and Boeing 
[Airbus 2015b, Boeing 2015b]. In order 
to benefit from these opportunities, es-
tablished players from the regional jet 
market, such as Bombardier, have en-
tered the large commercial aircraft (LCA) 
segment while new players from emerg-
ing markets have arisen, such as Comac from China 
entering the LCA segment or Regio Aviasi Industri 
from Indonesia entering the regional jet market with 
the R80 aircraft project [Regio Aviasi 2015, The Jakarta 
Post 2014]. In order to fulfill this market demand most 
efficiently, the aircraft and engine OEMs have redefined 
both their position along the value chain and their out-

sourcing strategy. While in the past they performed 
most of the design work internally and just provided 
detailed specifications or drawings to their suppliers, 
they now focus on their core competency as a system 
integrator and outsource major work packages to large 
Tier-1 suppliers, denoted as “risk-sharing partners,” 
by also reducing the total number of involved supplier 
firms and by sharing major risks related to the develop-
ment, serial production and the aftermarket activities 
with the supplier firm [Rose-Anderssen et al. 2008, Tang 
et al. 2009, Wagner/Hoegl 2006]. The RSP contracts al-
low suppliers to benefit greatly from the promising 
market opportunities while exposing them to certain 
risks. When the risks that are shared with the OEM have 
not been sufficiently identified, analyzed and managed, 
they could harm the business operations of the supplier 
firms. This has happened, for example, in the A350XWB 
program with PFW in 2011 and Alestis in 2014, where 
Airbus had to step in to mitigate a shortage of liquid 
funds [Handelsblatt online 2011, Welt online 2014] or in 
the A380 program where the supplier firms struggled 
from production delays [Spiegel Online International 
2006]. In order to accommodate these risks, the OEMs 
and their supplier firms have implemented risk man-
agement systems. These focus mainly on the manage-
ment of the risks ex-post (after the contract signature) 
but do not sufficiently analyze the impact of these risks, 
in case they materialize, on the business plan of the sup-

plier firm for a particular project in the ex-ante (before 
the contract signature) perspective. Thus we will define 
the collaborative buyer-supplier relationship of an RSP, 
present the risks that are shared, and discuss a major 
challenge which has been encountered in the current 
RSP contracts and, on this basis derive potential solu-
tions leading to an RSP 2.0 model.
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When the risks that are shared with the OEM have 
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business operations of the supplier firms.
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Risk-sharing partnership in the aerospace 
industry

The collaborative model of RSP is most prevalent be-
tween an OEM and a Tier-1 supplier firm but can also 
be set up between a Tier-1 and a Tier-2 supplier in order 
to hand over some risks to downstream partners in the 
supply chain. Thus we will use the generalized naming 
of buyer and supplier firms for this kind of collabora-
tive relationship.

An RSP between a buyer and a supplier firm is char-
acterized by the underlying risk-sharing scheme. This 
consists of both the degree of outsourcing of the buyer 
firm and the applied economic model and defines thus 
the types and the level of risk that is shared between the 
buyer and the supplier firm for a particular work pack-
age along different steps of the value chain [Wagner/
Baur 2015]. In this context, a work package can be a sin-
gle part, a component that already inhibits some assem-
bly operations, a system consisting of several compo-
nents or a service, such as the creation of 2D drawings.

The degree of outsourcing of a buyer firm defines 
the major stages of the value chain that are outsourced 
to a supplier firm. This could be manufacturing and/
or development activities. The model of outsourcing of 
manufacturing activities to a supplier firm is in aero-
space typically known as “build to print,” where the 
supplier firm manufactures and/or assembles the work 
package according to a drawing that it receives from 
the buyer firm. “Design and build” refers to the out-
sourcing of manufacturing and development activities, 
where the supplier firm first performs development 

activities for the work package accord-
ing to a specification and performs the 
related manufacturing activities dur-
ing the ramp-up and serial production 
phases. Within both of these models the 
supplier firm may either only support 
the buyer firm for the aftersales activi-
ties related to the work package or be 
fully responsible for them. In addition, 
“design” activities can be outsourced, 
where an engineering subcontractor 
performs either the complete develop-
ment of a work package according to 
a specification or only for certain ac-
tivities, such as the creation of the 2D 
drawings. 

Each model is characterized by the 
point of time when the supplier firm is 
involved and by the integration level 

of the work package, such as single parts, a component 
containing some assembly operations or a complete 
structure or system.

The economic model within a risk-sharing scheme 
determines the types of risk, at a certain stage of the 
value chain, as well as the level of these risks that are 
shared between the buyer and the supplier firm by de-
fining the exposure to the risks in addition to the han-
dling of the impact of the risks should they materialize. 

It consists of a fee for participating in the 
program, the financing of the non-recur-
ring cost (NRC), the price for each deliv-
ered ship set, a price reduction mecha-
nism over time, the contract law that is 
applied, the length of the contract, and 
a mechanism for an ex-post adoption of 

the contract. The supplier firm might pay a participa-
tion fee to the buyer firm in order to participate in the 
program. This fee could be explicit or implicit, when 
the supplier firm provides, for example, the prototypes 
or the first ship sets for free. The financing of the NRC 
of the supplier firm can either be subject to an upfront 
financing by the buyer firm, to a milestone-dependent 
payment or to a complete amortization of these costs by 
the supplier firm during the serial production phase or 
via aftermarket activities. Each delivered work package 
has a certain ship set price that is either fixed or based 
on a share of the revenue of the final product that the 
buyer firm sells. In case of a fixed ship set price, price 
reduction mechanisms – based for instance on a certain 
number of ship sets or a yearly basis – can be included 
in the contract. The contract law could vary from classi-
cal contracts to neoclassical ones and even to an equity 
joint venture between the two companies. Based on this 
type of contract law as well as strategic considerations 
of the two firms, such as e.g. the sourcing strategy, dif-
ferent contract lengths are applied. As not all param-
eters within the contract can be specified ex-ante also 

Figure 1: Break-even curve of new product development project

Despite a higher risk exposure supplier firms should en-
gage in programs of emerging players, in order to have a 
broader portfolio of contracts.
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the business cases of the buyer and the supplier firm 
and thus to give the supplier firm an inherent incen-
tive to optimize the work package during the life of 
the contract. This type of contract is prevalent in the 
engine area where it is applied as a type of razor blade 
model where the engine OEM provides the engine at a 
low original equipment price to the final customer (air-
line or lessor) and generates the revenue stream via the 
aftermarket activities. This business model has quite 
high margins in the aftermarket activities; however it 
also exhibits quite a high time-frame between the start 
of the program and the break-even point, which can be 
up to 15 years.

Risks shared between buyer and supplier 
firm

Within an RSP the buyer and the supplier firm share 
risks related to the development activities, the serial 
production phase as well as the aftermarket activities 
[Wagner/Baur 2015], as shown in table 1, and which 
affect a different commercial mechanism within the eco-
nomic model. 

The major development activity risks are related to 
the specification which is provided to the supplier firm 
by the buyer firm, the availability of the technology as 
well as the concept development and the design activi-
ties. The major serial production phase risks are the 
number of products to be sold as well as the production 
rate, the work package industrialization and the work 
package manufacturing, which sums up to the program 
success itself.

 For revenue-sharing contracts, the buyer and the 
supplier firm share in addition the risks of the sales 
price of the final product. During the aftermarket ac-
tivities the buyer and the supplier firm can share the 
risks related to the availability of spare parts as well 
as the MRO (maintenance, repair, and overhaul) and 
service offerings. As the aircraft and engines are typi-
cally sold in US dollars the buyer firm might also trans-
fer the exchange rate risk to its supplier and thus the 
risk of fluctuations on the financial market, including 
interest rates, this is applicable throughout all three 
phases. When these risks materialize they have a dif-
ferent impact on the non-recurring cost of the project, 
the recurring production cost of the supplier firm, the 
transfer payment from the buyer to the supplier firm, or 
the aftermarket activities. Depending on this impact the 
break-even curve of the project is affected in a different 
way as shown in figure 2. 

Encountered challenges in current risk-
sharing partnership contracts

The encountered challenges in the current RSP con-
tracts were to a large extent either driven by missing 
capabilities and competences within the buyer or the 

mechanisms for an ex-post adaption of the contract can 
be included in order to take changed economic condi-
tions or a change in the work scope into account. Based 
on the distinct characteristics of the risk-sharing scheme 
the buyer-supplier relationship can range from a loose 
collaboration, such as in the case of outsourcing of de-
sign activities based on a pay-by-the-hour contract, to 
a true RSP, where the firms collaborate along the en-
tire product life cycle and share also the respective in-
vestments, risks and profits. Thus, for the remainder of 
this article we will define “risk-sharing partnership” 
as a collaborative buyer-supplier relationship where 
the supplier firm first performs the development activ-
ity for the work package and produces than the work 
package during the serial production phase as well as 
amortizes the associated non-recurring expenses later 
on, either based on certain milestones or via the serial 
production phase.

For the amortization of the non-recurring cost of the 
supplier firm as well as the payment for the production 
of the work package, two basic mechanisms are preva-
lent within the aerospace industry, resulting in two lay-
outs of the break-even curve, shown in figure 1.

n Mechanism I: Fixed-price for the work package con-
taining price reduction mechanism and amortiza-
tion of the non-recurring cost over serial production 
phase or based on certain milestones.

n Mechanism II: Revenue-sharing contract where the 
supplier firm receives a certain share of the revenue 
obtained with the sale of the final product. This share 
is based on the share of the supplier firm on the over-
all program and covers the production of the work 
package as well as the amortization of the related 
non-recurring expenses. Within a revenue-sharing 
contract the supplier firm might also participate in 
the revenue stream from the aftermarket activities, 
by having a share on the program, even if it only 
provides fit-and-forget components.

Mechanism I is used mostly for work packages which 
are production-driven and where the buyer firm can 
thus quite robustly, when making the contract, specify 
the recurring production price and the price reductions 
which should be achieved by the supplier firm over the 
life-time of the contract as well as the product optimi-
zation in order to keep the work package competitive. 
This type of contract thus mostly applies to structural 
work packages or work packages from the systems and 
equipment area. The break-even point is reached typi-
cally after 7-12 years but the course of the curve is in 
general lower than for revenue-sharing contracts due 
to lower margins from the aftermarket activities. When 
the work package is engineering-driven and it is more 
difficult to specify the optimization of the work pack-
age throughout the lifetime of the program, the buyer 
firm strives for a mechanism II contract in order to align 
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supplier firm or to processes and ways of working at 
the interface between these firms. The former were 
found mainly in the beginning of the RSP contracts and 
were caused by the transformation of the organizational 
structure of the firms, the capabilities and competenc-
es of the resources, as well as their mind-set from the 
former way of working, which was based on the out-
sourcing of build to print work packages to the current 
outsourcing of design and build work packages. While 
firms have generally completed this transformation we 
believe that there is still room to meet the challenges at 
the interface of the two firms, especially regarding the 
handling of changes in respect to the initial specifica-
tion, which are introduced by the buyer firm during the 
development phase.

Before making RFPs (request for proposals) for the 
different work packages and selecting the supplier 
firms, the buyer firm needs to break the final product 
down into individual work packages for the supplier 
firms and define both the specification and the require-
ments for each of these work packages. The supplier 
firm then estimates, based on this initial specification, 
the non-recurring cost related to the development ac-
tivities of the work package as well as the recurring 
production cost, including the depreciation of the pro-
duction equipment. Due to additional end-customer 
requirements as well as the possibility for further op-
timization of the final product in respect to its perfor-
mance parameters, such as operating cost or range, the 
buyer firm might change this initial specification dur-
ing the development activities via change requests. The 
additional non-recurring cost, driven by these change 
requests are either supported by the buyer firm or the 
supplier firm or split between them, depending on the 
type of change request and on the commercial mecha-

nism within the contract. These change requests can 
delay the development schedule, due to the need for 
additional development activities and for rework loops 
for already finished activities, and thus also increase the 
total non-recurring cost of the project. The latter point 
can result, based on the sharing of these additional costs 
between the buyer and the supplier firm, either in a 
rightward shift of the break-even point of the project 
or in preventing the supplier firm from reaching the 
break-even point at all. This might thus trigger claim 
requests of the supplier firm in a subsequent step.

Potential solutions at the buyer-supplier 
interface towards an RSP 2.0 model

It is a commonplace in the aerospace industry that, 
even if the described change requests trigger additional 
work at both the buyer and the supplier firm, they are 
needed in order to operate the co-engineering model 
within the frame of outsourcing of design and build 
work packages where the buyer and multiple supplier 
firms develop in parallel adjacent and interconnected 
work packages. Thus we will present the key contrac-
tual cost driver (KCCD) model which in our view helps 
to coordinate and reduce the inflow of change requests 
from the buyer to the supplier firm and also provides an 
objective basis for the discussion of the non-recurring 
cost impact of a change request.

Within the KCCD model the buyer and the suppli-
er firm mutually define 5-7 key parameters per major 
phase of the development acitivities, the serial produc-
tion phase and the aftermnarket activities, which drive 
and reflect the cost of this phase. This can, for example, 
be the number of interface points to be designed or the 
number of 2D drawings to be created. In a next step the 

Table 1: Risks shared within risk-sharing partnership and impact on commercial mechanism within economic 

 model [Wagner/Baur 2015]
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have also been highlighted in this article. This will fos-
ter the partnership mindset within the collaborative 
buyer-supplier relationship and minimize the occur-
rence and potential impact of materialized risks.

Third, the hedging of exchange rates is for smaller 
companies in general more expensive than for bigger 
and more diversified ones, due to the lower hedging 
volume and to higher risk exposure. Managers of sup-
plier firms thus shall strive to perform with both peers 
and the buyer firm a joint hedging of the exchange rate 
exposure, mostly US dollars, which will limit the risk 
to which the companies are exposed to and thus might 
lower the price of the work packages which in a subse-
quent step also benefits the buyer firms.

Fourth, despite a higher risk exposure supplier firms 
should engage in programs of emerging players, such 
as the R80 aircraft project of Regio Aviasi Industri of 
Indonesia, in order to have a broader portfolio of con-
tracts but also to maintain the development capabilities 
in-house and be prepared to engage in NPD projects at 
current established players in the future.

These recommendations are beneficial for managers 
of OEMs and Tier-1 firms, who already work in an RSP 
mode to improve their relationship for contracted work 
packages or for the outsourcing of new work packages 
within an incremental innovation project or a second/
multiple sourcing strategy. In addition it will help Tier-
1 firms to transfer the risks to their sub-tier suppliers, 
and can guide Tier-1 and Tier-2 supplier firms which 
are considering engaging in a new aircraft or engine 
development program in the emerging markets. 

firms mutually analyze the process which is related to 
this key cost driver and determine, based on this, the 
costs which are associated with each cost driver, such as 
10 working hours per 2D drawing whereby each hour 
costs USD 70. This provides a joint view to the respon-
sibility for the individual activities (buyer or supplier 
firm), the required inputs and outputs as well as the 
related costs. At the same time this discussion helps to 
reduce unnecessary tasks within each activity and thus 
directly helps to reduce the related non-recurring or re-
curring cost. The total costs for each major phase are 
then given by the individual key cost driver as well as 
the total amount of each of them, such as the total num-
ber of 2D drawings which need to be created.

When discussing, for example, a change request dur-
ing the development activities the buyer and the sup-
plier firm can then discuss the impact of this change, 
and thus its impact on the non-recurring cost, based on 
the number of affected cost drivers and their volume. 
Based on the accountability for a particular change re-
quest and for the agreed sharing mechanism the buyer 
and the supplier firm have then also an objective basis 
for the sharing of the cost over- or underrun, which 
thus reduces lengthy ex-post claim discussions. In addi-
tion the buyer firm is incentivized to reduce the inflow 
of change requests and to consolidate them in optimal 
batches.

 

Summarizing recommendations for 
OEMs and suppliers

The following recommendations for managers of 
aircraft and engine OEM and for their Tier-1 and Tier-2 
supplier firms can be derived 
from our analysis. 

First, after having trans-
formed the organization, the 
capabilities and competences 
as well as the mindset of their 
resources, the buyer and the 
supplier firm should strive 
to improve the processes and 
ways of working at the inter-
face between their firms. One 
related concept is the model 
of the KCCD. This is in partic-
ular relevant for new devel-
opment activities within the 
frame of, for example, incre-
mental innovation projects.

Second, the buyer and the 
supplier firm should intensi-
fy their partnership by work-
ing together in identifying, 
analyzing, and managing the 
risks that are related to their 
joint operation and which Figure 2: Impact of materialized risks
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Conclusion

An NPD project which is governed by an RSP is vul-
nerable to several risks which can impact the point of 
time when the break-even point is reached or even im-
pede to reach it. Some of these risks are caused inter-
nally by the buyer or supplier firm or at the interface 
between these firms due to organization, capabilities 
and competences as well as a resources mindset still 
based on the legacy way of outsourcing “build to print” 
packages. Although both buyer and supplier firms have 
transformed their firms internally in recent years, we 
believe there is still room for improvements to working 
processes at the interface between buyer and supplier 
firms. As one building block towards an RSP 2.0 mod-
el we present the concept of KCCD which optimizes 
the inflow of change requests during development ac-
tivities. In addition, we highlight the risks which are 
shared between the buyer and the supplier firm which 
allow firms which engage in this type of collaborative 
buyer-supplier relationship within the frame of an in-
cremental innovation project, a second/multiple sourc-
ing strategy, or within a new aircraft or engine program 
to more accurately analyze the impact of these risks, in 
case they materialize, on the business case.
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Z u s a m m e n f a s s u n g

Die zivile Luftfahrtindustrie weist in den kommenden Jahr-
zehnten einen sehr starken Bedarf an Verkehrs- sowie Regio-
nalflugzeugen auf. Trotz dieser erfolgsversprechenden Wachs-
tumsperspektiven haben die entsprechenden Zulieferfirmen 
mit Herausforderungen zu kämpfen, die teilweise durch die 
“Risk-Sharing Partner” (RSP) Verträge bedingt sind, wel-
che in den vergangenen Programmen – wie z. B. A350 XWB 
und B787 – vermehrt angewendet wurden und auch voraus-
sichtlich in Zukunft verbreitete Anwendung finden werden. 
In diesem Artikel präsentieren wir die Bausteine der derzeit 
angewendeten Risk-Sharing Partnership Verträge sowie die 
entsprechenden Risiken, die entlang verschiedener Stufen des 
Produktlebenszyklus geteilt werden. Anschließend diskutieren 
wir die Hauptherausforderungen mit denen Zulieferfirmen in 
der Vergangenheit im Rahmen der Risk-Sharing Verträge zu 
kämpfen hatten und entwickeln daraus Ideen für ein RSP 2.0 
Modell. Dies ist zum einen für etablierte Abnehmer und de-
ren Zulieferer interessant, die derartige Verträge im Rahmen 
von inkrementellen Innovationsprojekten oder second/multiple 

Sourcing-Strategien anwenden wollen, als auch für Zuliefer-
firmen, die bei Neuentwicklungen mit aufsteigenden Firmen 
aus den Emerging Markets derartige Verträge abschließen.


