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     E.g., more than 1.500 larger parts are used in a car. 

§ Supplier encroachment occurs, i.e., an input supplier becomes a final 
good producer & competes with its customer in final good market. 

     E.g., Microsoft, which has been providing its operating system to various tablet 
manufacturers, such as Dell, has encroached in the production of its own Surface tablet. 

§ There is mutual outsourcing of complementary inputs between the 
encroaching supplier and the incumbent. 
E.g., when Microsoft encroached, Dell started providing sales & professional support
services to Microsoft.

§ There is mutual outsourcing between incumbent final good
manufacturers too.
E.g., Nissan uses Daimler’s Mercedes front-wheel-drive architecture platform, while Daimler
sources diesel & gas engines from Nissan.

Motivation
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Objective
This paper:

§ Examines the incentives and implications of supplier encroachment
incorporating the fact that final good production requires the use of
multiple complementary inputs which can be mutually outsourced.

§ Examines the incentives for mutual outsourcing between competing
final good manufacturers.



Contribution
This paper:

§ Expands the literature on supplier encroachment, which considers
only a single input, showing that the consideration of complementary 
inputs alters, even reverses, established views on encroachment. 

§ Expands the literature on outsourcing, which considers only unilateral
outsourcing, providing a theoretical explanation for mutual 
outsourcing between competing final good manufacturers.
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Timing
Stage 1:  Encroachment decision
Firm M decides whether or not to encroach.

Stage 2:  Wholesale price offer(s)
- No Encroachment: Firm M offers wM to firm R for input m.
- Encroachment: Firm M offers wM to firm R and firm R offers wR to firm M for input 
m and input r respectively.

Stage 3:  Acceptance of offer(s) 
- No Encroachment: Firm R accepts or not the offer of firm M.

- Encroachment: Firm M accepts or not the offer of firm R and the latter accepts 
or not the offer of firm M. 

If a firm doesn’t accept, it produces the complementary input in-house at c. If 
both firms accept, mutual outsourcing arises.

Stage 4:       Quantity decision(s)



III. Analysis & Results 
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In equilibrium:

Firm R always outsources input m.

If c is high, wN
M = a/2 (unconstrained).

If c is low, wN
M = c. 



Encroachment
There are four possible types of candidate equilibria in stage 2: 

- Mutual Outsourcing

- Unilateral Outsourcing by firm M

- Unilateral Outsourcing by firm R

- No Outsourcing

Need to consider the conditions under which the wholesale price offers will be
accepted in stage 3, and in turn, whether firms have incentives to make offers in
stage 2 that will be subsequently accepted.
Note: The unconstrained wholesale prices do not necessarily satisfy the conditions
for mutual outsourcing to be an equilibrium.
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Proposition 

Mutual outsourcing is always the unique equilibrium and the symmetric
equilibrium wholesale prices are:

Both firms are better off acting both as rivals in final good market & as input
suppliers of one another.
Why?
They have then two profits sources: input sales & final good sales.

Neither firm has incentives to unilaterally deviate and play the role of only the final
good rival since if it did, it would be throwing away the profits from input sales.
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Why?

In line with the literature (Chiang et al., 2003 & Arya et al., 2007), encroachment 
introduces competition in the final goods market:
• incumbent’s output ↓  ⇨ supplier’s input sales ↓ ⇨ supplier Incentives to wM ↓
• supplier competes with incumbent⇨ supplier Incentives to 𝑤! ↑

 

But encroachment with mutual outsourcing also turns the incumbent into an input
supplier, giving rise to strategic interactions in wholesale pricing by both firms.



Impact on Input Prices

In red are the wholesale prices under encroachment and in blue under no
encroachment (the blue coincides with the red for c ∈ [0, 5a/11).
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Why?

Encroachment generates final good profits, but reduces input profits.

Input profits are significant when the cost of in-house production of the 
complementary input is too high, since then the encroaching supplier can charge 
a high wholesale price to the incumbent firm R.

Proposition 

The input supplier encroaches if and only if c, the in-house production of 
the complementary input, is sufficiently low.    

Encroachment Incentives



Proposition 

Encroachment with mutual outsourcing benefits the incumbent firm R if 
and only if c is above a threshold.    

Impact on Incumbent



In fact, the incumbent can benefit even when encroachment does not decrease 
the input price that it faces.

Proposition 

Encroachment with mutual outsourcing benefits the incumbent firm R if 
and only if c is above a threshold.    

Impact on Incumbent



In fact, the incumbent can benefit even when encroachment does not decrease 
the input price that it faces.

Why?

Encroachment generates a new profits source for incumbent firm R:

Proposition 

Encroachment with mutual outsourcing benefits the incumbent firm R if 
and only if c is sufficiently high.    

Impact on Incumbent



In fact, the incumbent can benefit even when encroachment does not decrease 
the input price that it faces.

Why?

Encroachment generates a new profits source for incumbent firm R:

⇨  Profits from input sales to the encroached supplier.

This additional profits source offsets the reduction in its profits from the final good
market when firms can produce the complementary input at high cost since the 
profits from input sales are significant then.

Proposition 

Encroachment with mutual outsourcing benefits the incumbent firm R if 
and only if c is sufficiently high.    

Impact on Incumbent



Non-linear Contracts
Proposition 

Under two-part tariff contracts, encroachment:

- always raises the wholesale price paid by the incumbent firm R, 

- is less likely than under wholesale price contracts.

Why?

Both with and without encroachment, there is maximization of industry profits.

- No encroachment: this is achieved through wN
M= 0 

- Encroachment: this is achieved through wE
M > 0 (Jeon & Lefouili, 2018 & 2020)



Single Input
If, in contrast to Arya et al. (2007), firm M does not face cost 
disadvantage in retailing, firms choose quantities simultaneously, and 
firm R can produce input m in-house, then supplier encroachment: 

§ Has no impact on wholesale price wM

≄ complementary inputs and mutual outsourcing

§ It always takes place.
≄ complementary inputs & mutual outsourcing

§ It always hurts the incumbent firm R  - it can even fully foreclose it 
when c is too high.

≄ complementary inputs & mutual outsourcing

→ Consideration of complementary inputs and mutual outsourcing has 
crucial implications for the incentives & impact of encroachment

 



Summing Up
We have shown that there are incentives for mutual outsourcing of 
complementary inputs between competing final good manufacturers.

We have also shown that the presence of mutual outsourcing post 
encroachment alters, even reverses, established views on 
encroachment. In particular:

§ Encroachment can raise the input cost.

§ The supplier does not always encroach.

§ The generation of inputs profits is crucial for the desirability of 
encroachment from the incumbent's viewpoint.


