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Abstract

While strategic alliances have received a great deal of attention from academic researchers and practitioners, we know remarkably little about the contracts that govern these alliance relationships.  Through an exploration of fifteen alliance contracts to develop jet engines between a major aerospace manufacturer and eleven different alliance partners, we seek to understand the structure and purpose of these alliance contracts.  The alliance contracts we study are designed to spread risk, facilitate the exchange of knowledge, specify roles and responsibilities, and provide a means for resolving disputes.  What emerges from this study is a better understanding of how firms use contracts to not only protect themselves from potential opportunism, but also to facilitate learning and align the incentives of the parties.

Keywords:  Contracting, Strategic Alliances, Transaction Cost Theory, Resource-Based View of the Firm

Governing Strategic Alliances:

The Structure and Purpose of Alliance Contracts

While alliances have become an increasingly prevalent means of organizing economic activity (e.g., Dyer & Ouchi 1993; Daft & Lewin 1993), we know relatively little about how they are structured and operated.  Alliances and other “hybrid” organizational forms are typically viewed as mechanisms for governing exchanges that are too complex for a standard market exchange but don’t merit full integration (e.g., Williamson 1991; Ring & Van de Ven 1992; Zenger & Hesterly 1997; Gulati 1998).  Alliances have been show to be effective mechanisms for transferring knowledge (e.g., Doz, 1996), spreading risk (Hennart, 1988), and learning (Inkpen and Crossan, 1995).  While the ability to effectively manage alliances can improve organizational performance (Kale, Singh & Perlmutter 2000; Anand & Khanna 2000a), we still know relatively little about how to do this.  

One aspect of alliances that has gone largely unexplored is the alliance contract.  While a variety of studies have examined when to enter different types of alliances (e.g., Folta, 1998; Pisano, 1990; Robertson and Gatignon, 1998) and others have examined alliance performance (e.g., Mowery, Oxley, and Silverman, 1996; Steensma and Corley, 2000), the role that an effective contract can play in setting expectations, aligning incentives, etc. has been largely overlooked.  While some recent research has examined different aspects of alliance contracts (e.g., Reuer and Arino, 2003; Ryall and Sampson, 2003), we still know relatively little about how contracts can be used to maximize the benefits of the alliance for both parties.

Different theories have different views of what a contract should do, and thus what it should contain.  The primary theory for analyzing contracts has been transaction cost economics, which has provided a theoretical framework for hundreds of empirical studies of contracting (see Boerner and Macher (2003) for an overview).  Transaction cost economics has focused on how contracts are used to provide a safeguard against potential opportunistic behavior by the exchange partner.  Thus a contract should clearly define the exchange and provide a mechanism for resolving disputes when they arise (Williamson, 1991). The resource-based view of the firm has not addressed contracts directly, but implies that they should be focused on the overarching goal of facilitate learning and the development of new capabilities.  While learning is clearly an important part of many alliances, we don’t know how contracts can facilitate learning.

The purpose of this paper is to explore the content of alliance contracts in order to understand the roles of the various terms and conditions and how they fit together to create a cohesive agreement.  We study fifteen alliances entered by a manufacturer of jet engines (hereafter referred to as Aerostar) that involved three different engine development programs and eleven different alliance partners.  The alliances include all engine-related alliances entered by Aerostar from 1977 through 1998.  

We find that alliance contracts serve four distinct purpose that align very well with implications from transaction cost economics and the resource-based view of the firm.  First, the contracts are also used to clearly define the roles and responsibilities of each party and how they will interact during the alliance.  Second, the contract helps define how disputes will be resolved so that they don’t result in early termination of the alliance.  Third, the contract aligns the incentives of the parties.  Fourth, we find that contracts are used to specify the types of information and knowledge that will be transferred during the alliance.  While part of this transfer is geared towards verification activities, much of it deals with transferring technical knowledge and related capabilities between the firms.

These findings provide some important insights about theories of contracting and alliances.  First, the features of alliance contracts can best be understood from a multi-theoretic perspective; no single theory can explain all the elements of Aerostar’s alliance contracts.  While most research on contracts draws upon transaction cost economics, this study suggests that including insights from the resource-based view of the firm would lead a more comprehensive understanding of the content and purpose of alliance contracts.  We do not intend to downplay the importance of transaction cost economics, but merely suggest that the resource-based view has potentially important and untapped insights into contract design and, potentially, the link between contract design and performance.  

Second, this study suggests that resource-based scholars should devote greater attention to how contracts can be used strategically to enhance the learning and capability development benefits from alliances.  While prior studies of alliance type have focused on equity versus non-equity (e.g., Oxley, 1997), more research that looks at the components of contracts can better help us understand how alliance contracts operate and how they influence the ultimate performance of the alliance.  More generally, the complexity of the alliance contract designed by Aerostar suggests that contracting may be a capability that can be a source of competitive advantage, which has implications for transaction cost theory and the resource-based view.

Third, the study provides insight into how alliances are structured in a technology-intensive industry with high fixed costs.  In particular, the payment mechanisms in these contracts are very interesting and structured so as to spread risk and create strong incentives that link each party to the success of the overall engine development program.  Contracts serve both to safeguard the exchange and to facilitate the ongoing relationship between the parties.  The contracts between Aerostar and their alliance partners created value in many areas, including defining the exchange, facilitating learning, helping the parties react to disturbances, and aligning incentives.  A better understanding of the content of alliance contracts will enable firms to craft better contracts for future alliances.  The contracts studied here provide a detailed look at the purpose served by specific clauses, which can guide firms in structuring future alliance contracts.

The paper proceeds as follows. We review transaction cost economics, the resource-based view of the firm and the literature on alliances to frame the case study.  We then introduce the industry setting and present Aerostar’s alliance contracts.  We then draw theoretical implications from the case study that pertain to transaction cost economics, agency theory and the resource-based view of the firm.  Concluding remarks follow.

ALLIANCES AND TRANSACTION COST THEORY

Several studies on alliances, including many that examine the choice of alliance type (e.g., Oxley, 1997; Pisano, 1990), have used transaction cost economics for a theoretical foundation.  Transaction cost theory views contracts as governance structures for managing relationships between commercial parties.  Market governance is efficient when transactions are relatively standardized and straightforward (Williamson, 1985). This is the case when the transaction does not require the parties to make relationship specific investments, so that if disagreement leads to the termination of the relationship, both parties can reach similar agreements with other firms. Thus, market governance tends to be chosen when the surplus value to both parties of continuing their contractual relationship is relatively low.  At high levels of specific investment firms have a great deal to lose if the relationship is terminated, so they will typically turn to integration to ensure against the possibility of opportunistic behavior by an exchange partner.  Williamson (1991) identifies administrative controls, autonomous versus coordinated adaptation, incentive intensity and dispute resolution are the key tradeoffs between internal organization and markets. 

At intermediate levels of specific investments, or other contracting hazards, firms will often turn to hybrid forms of organization (or bilateral governance) such as long-term contracts or strategic alliances in an attempt to provide more continuity than a standard market exchange.  When designing hybrid governance structures, the parties will attempt to foresee the various kinds of disturbances and contracting hazards that could threaten the relationship.  The contracting hazard discussed most prominently is hold-up, in which the party with less specific investment at risk expropriates surplus from the other party (Williamson, 1975, 1985; Klein, Crawford & Alchian, 1978).  When a contract is used to govern a transaction in which the consequences from hold-up are significant due to the presence of relationship-specific investments, the parties will incorporate safeguards into the contract to protect these investments from opportunistic expropriation.  Firms will also try to facilitate joint adaptation and build in dispute resolution mechanisms to lower the probability of terminating the relationship (Palay, 1984).  

However, contracts are an imperfect safeguard against opportunistic behavior because the parties cannot foresee all possible contingencies due to bounded rationality (Simon, 1957), which makes all contracts incomplete (Grossman & Hart 1986).  In addition, firms can often devise ways to work around specific contractual provisions (Klein 1993).  In summary, economic actors are boundedly rational and may act opportunistically, so firms will make good intentioned but imperfect efforts to protect themselves in their commercial transactions.  Previous research has examined the efficiency properties of a variety of contractual mechanisms including take-or-pay clauses (DeCanio and Frech, 1993; Hubbard and Weiner, 1986; Masten and Crocker, 1985,), exclusive dealing (Gallick, 1984), contractual completeness (Crocker and Reynolds, 1993), price adjustments (Goldberg and Erickson, 1987; Joskow, 1988), contract duration (e.g., Crocker and Masten, 1988; Joskow, 1987) and payment structure (Alston, Datta, and Nugent, 1984; Chisholm, 1997).

Strategic alliances are another type of hybrid governance structure is becoming increasingly prevalent (Hagedoorn, 1996; Hagedoorn and Narula, 1996). Alliances have been the subject of a great deal of research by academics and practitioners, as they seek to combine the benefits of market and hierarchy (Borys and Jemison, 1989).  Empirical research has focused on the pattern of alliance formation (e.g., Hagedoorn, 1995), the impact of alliances on small firms (e.g., Forrest, 1990), trust and social embeddedness in alliances (e.g., Gulati, 1995b, Madhok, 1992), international aspects to alliance formation (e.g., Klepper, 1988; Levinson and Asahi, 1995), the role of technology in alliance formation (e.g., Dutta and Weiss, 1997; Masaaki and Swan, 1995), and stages of alliance development (e.g., Benassi, 1993; Ring and Van de Ven, 1994; Zajac and Olsen, 1993).

When defining an alliance, virtually all researchers use terms such as cooperation, collaboration, joint value creation, or similar terms designed to convey that alliances involve a closer and more interdependent relationship than standard market transactions.  The following statement is typical “Cooperation and collaboration distinguish the strategic alliance from an ordinary intercorporate transaction” (BenDaniel, Rosenbloom and Hanks, 2002: 363).  Gulati (1995a: 86) has a similar definition of an alliance as “any independently initiated interfirm link that involves exchange, sharing, or co-development…[and this definition] is consistent with many prior empirical approaches to the study of alliances (Harrigan, 1986; Hergert & Morris, 1988; Hladik, 1985; Parkhe, 1993).”  These alliances are typically governed by detailed contracts.

What has been largely missing from the literature on alliances is a focus on the role of the alliance contract.  Contracts are central parts of an alliance as they both provide a means for enforcement and define the roles and responsibilities of each party (Macaulay, 1963).  While a few studies are beginning to examine when certain clauses or sets of clauses are used in alliance contracts (Reuer and Arino, 2003; Ryall and Sampson, 2003), a detailed examination of entire alliance contracts has not yet been attempted.  Such an examination should also consider implications that the resource-based view of the firm has for the structure of alliance contracts.

Contracts and the Resource-Based View of the Firm

The resource-based view of the firm posits that firm-specific resources and capabilities are critical to a firm’s profitability (Barney, 1991; Wernerfelt, 1984).  As capabilities and resources need to be within the firm to generate an advantage (Barney, 1986), firms use alliances to help them learn and develop new or enhance existing capabilities (e.g., Inkpen and Crossan, 1995).  While the resource-based view of the firm has been used to motivate many studies of alliances, it has not yet been applied to the study of contracts.  One exception is Mayer and Argyres (2003), who show that firms can develop a capability in working with one another over time as they learn to write more effective contracts.  

Another way to think about applying the resource-based view to the study of contracts is to consider how the contract serves to facilitate the transfer of knowledge and capabilities between the parties.  If learning is a key part of the alliance, which is frequently the case, then the alliance contract should provide a framework that enhances the ability of the parties to transfer knowledge and learn from one another.  This is a very different use of contracts than we see from most studies based in transaction cost theory that show how contracts are used to mitigate the potential for opportunistic behavior.  Macaulay (1963) noted that one key function of a contract was to define the exchange and ensure that each party understood the agreement.  Alliances may be more likely to succeed if the parties agree up front on what each of them is expected to give and receive.  Codifying these responsibilities in the contract is one way the parties can ensure that they are in agreement on what knowledge will be transferred and gives them an opportunity to further codify how such learning will take place.  

What is missing from the literature on alliances, and contracting more generally, is an examination of alliance contracts that goes beyond viewing specific contract terms as responses to specific contracting hazards and looks at the variety of ways in which a contract can be used to enhance performance (e.g., codifying routines for knowledge transfer).  A contract serves as the foundational governance mechanism for an alliance, so its ultimate purpose is to facilitate the exchange—only part of which is protecting the assets of the parties involved.  Since little is known about the extent to which alliance contracts are used to facilitate knowledge transfer, a case study is ideal for helping to understand the content of alliance contracts and the purposes that the various clauses and features were designed to achieve.

While the qualitative (and limited quantitative) data described in the next section do not allow for statistical testing, they do help shed light on how firms use alliance contracts to not only protect themselves, but also to enhance the chances that the alliance will succeed.  Studying the details of particular contracts has been an important method by which theories of contracting such as transaction cost theory have been explored in the literature (e.g., Palay 1984; Pirrong 1993), and complements studies of more aggregated data on contracts. 

METHODS AND SETTING

The Aerospace Industry 

Before analyzing Aerostar’s collaborative agreements, it is important to explain certain aspects of the commercial jet engine industry that affect the benefits the participants may receive from alliances and other ways to organize development activities.  This industry is characterized by large up-front costs, long product life cycles with strong learning economies, complex production, high performance requirements, and a very competitive marketplace.

Large up-front costs are incurred in designing and developing jet engines.  The capital requirements to develop and produce a new engine are large enough so that each new development decision frequently has “bet the company” features.  Even as far back as 1977, a report prepared by United Technologies Corporation and Rolls-Royce, noted that “The cost of developing a totally new large commercial aircraft engine is more than $850,000,000 over a five to seven year period, with a negative cash flow probability for a period of 10 years.  The production life expectancy of such an engine is about 30 years.”
  

The task of developing and manufacturing an aircraft engine is not only expensive it is complex.  The assembler must integrate various types of mechanical and electrical systems with complex embedded software.  The design and integration tasks for jet engines are even more complex than for almost any other commercial product because the entire system must be entirely fault-tolerant.  There is little margin for error because of the obvious severe consequences of engine failure.  This is the competitive environment that will serve as the backdrop for an analysis of Aerostar’s alliances.

An Analysis of Aerostar’s Collaborative Agreements

We draw our data from interviews with managers of a manufacturer of jet engines in the aerospace industry (fictitiously named “Aerostar”) as well as alliance contracts provided by Aerostar.  Aerostar is a division of a larger firm, has been in the aerospace industry for decades, and it survives as of 2003.  

Aerostar made available to the authors, fifteen collaborative agreements, related documents, a representative sample of more traditional supply contracts, and access to a variety of Aerostar personnel.  Each of the fifteen agreements includes all amendments to that agreement that were incorporated up through 1998.  Taken collectively, the agreements and revisions document the history of the relationships and serve to document adjustments agreed to by the parties.  The fifteen agreements cover three engine programs, which will be referred to Engine1, Engine2, and Engine3.  Data were received on ten alliance agreements involving Engine3, three agreements for Engine2, and two agreements for Engine1.  There are eleven collaborators represented in the fifteen agreements.  Aerostar is a US-based firm.  All eleven collaborators are non-US firms and they will be referred to as Collaborator1…Collaborator11.  The initial agreements were signed between 1977 and 1998.  The agreements are not boilerplate documents into which the parties fill in prices and quantities.  The basic structure and many clauses are the same from agreement to agreement, but differences in terms arise as the result of experience and different circumstances.

The data for this case study come from detailed examinations of the contracts themselves and interviews with Aerostar personnel from a variety of functions.  We interviewed more than a dozen personnel from engineering, manufacturing, customer service, general counsel, and marketing that had extensive knowledge of the industry, the firm and Aerostar’s alliances.  The interviews range from 30 minutes to over 2 hours and were semi-structured, with broad, general questions oriented toward understanding the role of alliance contracts.  Some of the interviews were conducted by phone.

The alliance contracts are lengthy documents, with a median length of over 100 pages.  Rather than presenting the agreements chronologically, we have organized the presentation of the contracts according to four key functions the contracts were designed to perform that arose from our reading of the contracts and our discussions with Aerostar personnel.  First, the contracts were designed to clarify the structure of the relationship and how the parties would interact.  Second, the contracts outlined the exchange of information, resources and knowledge between the firms.  Third, the contracts spread the risk between the two parties so as to align their incentives for the alliance to succeed.  Fourth, the contracts defined how disputes would be resolved to minimize the chances of termination in the event of unanticipated disturbances.

Structure and Administrative Process

Duration and Continuing Responsibilities

The first striking characteristic of these agreements is the long duration.  The initial agreements range from 13 to 36 years, with a median length of 20 years.
  Moreover, the agreements automatically renew after the specified termination date unless one party informs the other in writing several months in advance of a desire to end the alliance.

Even when terminated, the agreements live on because of continuing obligations of the collaborator.  Even if they wish to exit the relationship, collaborators must continue to fulfill certain obligations to Aerostar such as providing technical information for future development, to facilitate repairs, maintenance of parts, third party liability, and other support for existing engines.  

The collaborators also shoulder certain costs related to engine development and improvements.  If Aerostar decides to develop post-certification
 extensions to the engine (perhaps for an upgraded or new model aircraft), then, with limited exceptions, the collaborators must also participate.  By placing themselves in such a position, the collaborators are making long-term strategic commitments.  Many interfirm relationships leave open the possibility for involvement in future extensions or alliances, but very few require such involvement.  In addition, some of the collaborative agreements also contain a clause granting the collaborator the right to be a part of future engine development programs if they wish. 


Program Management

An active management role is required due to the complexity and interdependence of the tasks involved in developing, manufacturing, and marketing an aircraft engine and its spare parts.  The agreements set up a structure within which decisions can be made.  The following clause is typical of the management responsibilities found in the agreements.

[Aerostar] shall have the authority and responsibility for overall management of the Program, including but not limited to direction of [Collaborator1]’s efforts in manufacture and support of the Engine and Spare Parts…[Collaborator1] shall appoint experienced and qualified personnel who shall have responsibility for the management of [Collaborator1]’s portion of the Program under the overall direction of [Aerostar].  (Article 2 of agreement dated 9/21/89 for Engine3)

In addition, the financial arrangements require a significant degree of structure in the relationship.  The collaborators are entitled to receive a percentage of the revenues from the engine program in exchange for an up-front payment and a steady supply of parts.  The parts they provide, however, must be monitored continually to ensure that they are providing enough parts to cover their share of the manufacturing target cost (which matches their share of the revenues).  To ensure that manufacturing costs, shared expenses and revenues are properly accounted for, Aerostar and the collaborators conduct semi-annual meetings that last for 2 - 3 days, and involve a thorough review of the entire engine program. 

The nature of the payments to collaborators and their responsibility for certain program expenses requires a detailed accounting structure and significant program administration effort.  A collaborator will ultimately receive its program share of revenues collected by Aerostar from the sale of engines and spare parts, reduced by amounts either deducted by Aerostar
 or paid by the collaborator for certain program expenses.  These expenses are comprised of a negotiated percentage to cover disproportionate overhead expenses such as marketing, warranty and program administration cost, and the collaborator’s program share of other significant program costs such as post certification engineering.  


Adjustments to Manufacturing Target Cost

Interestingly, there are no prices to Aerostar for parts supplied by a collaborator.  At the outset of each program, Aerostar develops a manufacturing target cost (MTC) for each part of the engine and for the engine as a whole, based on what Aerostar estimates it would cost to perform the work internally.  As a result of this exercise, each part bears a MTC that is a percentage of the MTC for the engine as a whole.  

The principal performance responsibilities of the collaborators are to manufacture and, in some cases, to design and test parts.  If a collaborator’s contribution comes up short of its percentage share (which has occurred in multiple instances), the contract may be amended and the collaborator given responsibility to manufacture additional engine components.  There is an explicit clause in most contracts allowing Aerostar to modify the parts allocated to the collaborator in order to keep the collaborator’s share of the manufacturing target cost in line with the collaborator’s share of revenues.  This allocation issue is very complex.  Reallocation of parts to collaborators is generally driven by two factors:  technological changes and a transition from sales of engines to spare parts which affects the quantity of various parts that are required.

Technological changes can cause the MTC to change dramatically, and, therefore, the percentage value of any given part in relationship to the whole.  Indeed some parts manufactured by collaborators may be eliminated entirely by a technical change or upgrade to an engine.  This can result in collaborators having to supply additional parts to satisfy their program share. 

It is also important to recognize that each collaborator is affected by changes in any aspect of the engine or in the total MTC of an engine, not just by changes to the parts manufactured by that collaborator.  A traditional supplier, by contrast, is affected only by changes to parts it provides.  For example, consider the case in which a collaborator were producing parts that totaled $60,000 in MTC (per engine) that fulfilled its requirement for 2% of the MTC of $3M for the entire engine.  If a change occurred that increased the total MTC of the engine to $4M, then the collaborator would need to provide parts equivalent to $80,000 in MTC (an increase of $20,000) in order to maintain its 2% share of the engine program.  The collaborator would be impacted regardless of whether the changes were to parts they produced.

Alliances also differ from most supply relationships in the treatment of changes to a part produced by the supplier or collaborator.  Under a traditional supply contract, if the buyer directs a change to a part, then the buyer is typically obligated to compensate the supplier for the costs of incorporating the change and for any increased cost of producing the changed part.  Under the alliance agreements, by contrast, the collaborators bear their own costs of implementing changes (such as tooling costs), with a few exceptions for extraordinary costs.  When a change increases the cost of a collaborator’s part, the only potential form of relief is to adjust the MTC of that part so that that collaborator will be required to produce fewer parts in order to meet its percentage production requirements.  For example, suppose a collaborator is producing Part A, with an MTC of $40,000, and then a change to Part A increases its MTC to $60,000.  The collaborator would have to bear its own cost of implementing the change, whatever the cost.  However, Aerostar would also adjust the MTC of Part A (and of the engine) upward by $20,000, which would reduce the number of parts that the collaborator producing Part A would be required to produce to meet its production obligations.  This would affect the MTC of the entire engine, so all collaborators would also be affected the change.


Entry into Alliance Agreements

Since revenues are tied directly to the commercial success of the overall engine program, a firm would not enter an alliance with an engine manufacturer if it lacked confidence in the ultimate success of the engine program itself.  The decision of what parts to provide is finalized after deciding to work as alliance partners.  Each collaborator is not simply supplying a part.  Thus, the analysis of the overall future for the engine program becomes important because it directly affects the collaborator’s compensation.  By contrast, a traditional supplier would look primarily at the parts to be provided and whether it could provide the parts at a cost and price that would leave it with a comfortable profit margin.  


Right to Manufacture

The alliance agreements contain rather unique provisions involving who has the right to manufacturing components.  If Aerostar has excess in-house capacity, it can, in many cases, pull work back from suppliers in order to avoid excess internal capacity.  By contrast, collaborators are obligated to provide the parts that make up their program share for the life of the engine and Aerostar cannot take back manufacturing responsibility.


Offset

Another rather unusual clause found in these agreements stipulates that Aerostar’s foreign customers do not regard parts provided by the collaborators as satisfying Aerostar’s offset obligations.  Purchases from a foreign supplier traditionally count against offset obligations.  The relationship between Aerostar and the collaborators is such that the standard buyer-supplier exchange that is required to meet an offset obligation is not regarded as satisfied.

In terms of structure, the Aerostar collaborative agreements provide interesting examples of the structure of strategic alliances.  The interaction between the parties is very structured and contains complex administrative processes designed manage the relationship.  These relationships are characterized by a complex system of repeated interactions, monitoring, and continuing obligations.

Exchange of Information, Knowledge and Competence


Breadth of Information Exchanged

Since Aerostar has not committed to buy a specified quantity of parts, Aerostar provides regular long-term engine program forecasts to the collaborators at least once a year in order for them to manage their supply responsibilities.  Aerostar also provides general information regarding the status of the entire engine program to collaborators. 

A broad array of other information is also exchanged as part of these arrangements.  Since the collaborator’s return on investment hinges upon the revenues of the entire engine program, Aerostar has held semi-annual meetings to review the entire engine program in order to update the collaborators on the technical, financial, and sales details.  Collaborators are informed of any discounts given to major customers, significant technological changes (to any part of the engine), plans for future development of the engine platform, and other details that may affect the revenues from the engine, or require the collaborators to provide additional funds.  Aerostar also informs collaborators about comparisons between the Aerostar/collaborator engine and competing engines regarding performance, reliability, and maintainability.  Collaborators are also informed about upcoming marketing campaigns.  Suppliers, by contrast, generally are informed only about issues surrounding the parts that they provide.


Required Disclosure

Another element to the information exchange between Aerostar and their collaborators is that the collaborators are required to inform Aerostar of any unique part production and product support information they have about the parts they produce that might affect Aerostar.  One such clause reads as follows (from Article 4 of agreement for Engine3 dated 8/9/95):

With respect to parts produced by [Collaborator4], [Collaborator4] shall provide [Aerostar] that information uniquely available to [Collaborator4] because of its position as the part producer and needed by [Aerostar] to fulfill product support requirements (such as but not necessarily limited to the preparation of engine manuals, service tooling, and customer advice).  

Thus Aerostar has access to any new process technologies developed by an alliance partner for Aerostar parts.  This ensures that even if the collaborator has to back out of the engine program, Aerostar could take over production of the components without a significant reduction in quality.  This also has the effect of removing any potential bargaining power from the collaborator, which reduces the risk of hold-up by the collaborator—perhaps in an attempt to argue for a greater share of the engine program.


Exchange of Personnel

One factor that speaks clearly to the parties’ perceived need to exchange information is the inclusion of a specific clause in most of the collaborative agreements calling for the exchange of personnel.  Co-location of personnel is generally required only in close working relationships that require a great deal of communication and are not common in most supplier relationships.


Exchange of Intellectual Property

Aerostar provides technical assistance to the collaborators that it would not provide to standard suppliers.  Aerostar frequently provides collaborators with “operation sheets” that detail the step-by-step instructions for manufacturing a part.  Any improvements to the operation sheets must be shared with Aerostar.  Suppliers are typically expected to develop their own operation sheets.  The reason for this differential treatment of collaborators and suppliers is to provide incentives to potential collaborators to enter an alliance with Aerostar.  The collaborators are able to learn from Aerostar and improve their manufacturing processes.  Even when assistance with production documentation was not mentioned in the agreement, Aerostar personnel indicated that such support was still typically provided.  The following clause is typical of the support provided by Aerostar to the collaborators.

Aerostar shall cooperate with Collaborator3 and will provide Collaborator3 with updated drawings and relevant specifications and, if available, production documentation for any parts of Aerostar design and to be manufactured by Collaborator3.  (From Article 4.5 of agreement for Engine3)

Aerostar also provides collaborators, but generally not other suppliers, with:  (1) technical team assistance at the outset of production, (2) engineering assistance to achieve cost reduction (when requested), and (3) detailed analyses and descriptions justifying changes to all parts.  

Another very important aspect of the alliance agreements is that Aerostar receives a lifetime royalty-free license to any technology used by a collaborator in the fulfillment of its program share.  Intellectual property developed by most suppliers is generally not automatically licensed royalty free to the buyer.


Confidentiality

Another relevant aspect of the agreements is the scope of the confidentiality clauses.  These clauses are very explicit about what may be passed along to third parties (including subcontractors) and what each party must approve before the other can communicate it outside the alliance.  Since collaborators have access to financial, marketing, and other strategic information (in addition to detailed technological information), the confidentiality clauses must be broader than are found in standard supplier relationships.


Production Assistance

Some collaborators take longer than anticipated to develop the capacity and capabilities to produce the required parts.  If a collaborator is unable to fulfill its production obligations early in the program, then Aerostar may produce a collaborator’s parts for them—at the collaborator’s expense.  Suppliers, by contrast, cannot have their production obligations fulfilled by Aerostar.  

Risk Distribution

The alliance agreements have several features related to the assignment of risk.  Risk is shared in proportion to revenue by the collaborators and Aerostar.  Several aspects of the risk distribution merit attention. 


Lack of Specified Prices

The collaborators are not paid a specified price per unit produced.  The collaborator receives no revenue at the time the part is received by Aerostar.  The collaborator agrees to take on a specific percentage of the engine program.  For example, if the collaborator takes on 2% of the engine program, then it will be assigned to produce parts that represent 2% of the cost of the engine and will receive 2% of the revenue from the sale of all engines and spare parts.  A price for each component is not specified in the agreements.  In lieu of a price, the parties agree on the estimated manufacturing target cost (MTC) for each component and for an entire engine.  At the time the agreement is signed, the collaborator does not know how much revenue it will receive in exchange for fulfilling its contractual obligations.  The collaborator also does not know exactly how much maintaining its program share will cost (i.e. cost to manufacture parts to meet their program share and reimburse Aerostar for overhead and other expenses).  The financial structure of the collaborative agreements is such that the focus of the parties is entirely on the distribution of revenue upon the sale of an engine or spare part, rather than on prices of components supplied. 

The collaborator is not paid until an engine or spare part is sold.  Unlike standard supplier contracts, the collaborator is not paid within a standard number of days from delivery of the parts to Aerostar.  Revenue payments to the collaborator do not occur, until Aerostar has sold the assembled product to its customer and has received payment.  This links the revenue stream of the collaborator directly to the revenue stream of Aerostar.  This arrangement serves to distribute the risks faced by Aerostar in that the collaborator is only paid when Aerostar is paid.  If an engine or an engine component becomes obsolete or is damaged or sold at a low price, the collaborator suffers along with Aerostar.  The collaborator also shares in the risk of customer default, as they are paid a percentage of revenue received by Aerostar—not just a percentage of the price paid by the buyer. 


Up-Front Payment

There are two other aspects of the revenue sharing mechanism that serve to distribute risk among Aerostar and the collaborators: the up-front payments made to Aerostar and the timing of the revenue share distribution to the collaborators.  

With one exception, all collaborators were required to make up-front payments to participate in the engine program and gain access to technology.  The schedule for the payments has varied, but all amounts generally have been due within five years of signing the contract.  The amount of the payments has varied according to the collaborator’s share of the engine development program but the median is approximately $20 million.
  The payments made to Aerostar serve to distribute the risks of the development program by providing funds to Aerostar at a time when Aerostar typically has incurred significant costs associated with developing a new engine.  The collaborators recover this payment directly from the program only if the engine is a commercial success.  This arrangement aligns the incentives of Aerostar and the collaborator by linking the revenue streams of both firms to the same event—the sale of an engine or spare parts.


Timing of Revenue Distribution

The timing of the revenue distributions to the collaborator also promotes risk sharing because negative cash flow may be associated with a new engine development and initial production.  The long period between the initial payment to Aerostar and the revenue distributions enhances the difference between a standard supply contract and an alliance agreement.  In most supply relationships, a predetermined payment is due within a specified period (generally 30 to 90 days) after receipt of an order and the supplier bears little risk.  The success of the buyer’s product typically has no bearing on the payments received by the supplier.  At the time the alliance agreement is signed, neither party knows with certainty the revenue that will be received for the parts, services, initial investment, and other contributions provided by the collaborator.  

Shared Liability

The alliance agreements fundamentally differ from standard supply contracts regarding third-party liability.  Typically, a supplier is liable for third-party property damage or injury only if the part it produced is defective.  Under the alliance agreements, by contrast, the collaborator shares the risk of third-party liability from a defect in the design or production of the engine, even if the defect is found in another part of the engine for which the collaborator had no production or design responsibility.  If the collaborator has a 2% share of the engine program, then that collaborator is responsible for 2% of any judgment against Aerostar related to that engine program.  

Dispute Resolution

While standard supply contracts are either terminated or submitted to arbitration in the event of a dispute, Aerostar’s collaborative agreements specify several mechanisms that are designed to facilitate adaptation in the event of changing circumstances.  Aerostar’s collaborative agreements include provisions for amendments, arbitration, and independent audits.  

Amendments to the Alliance Agreements

Thirteen of the fifteen collaborative agreements have been amended (or clarified in a side letter) at least once, and one has been amended seven times.  The fact that the parties have been able to modify their relationship in the face of unanticipated developments indicates their preference for adaptation over termination in the event of disputes.  For example, amendments have been made increasing a collaborator’s share of an engine program, adjusting the components for which a collaborator is responsible, assigning the agreement to a third party,
 extending the duration of the agreement, and addressing many other issues.  

In industries characterized by high levels of demand and technological uncertainty, changes are a common occurrence.  The agreements, however, have proven to be very resilient.  The parties adapt to changes instead of terminating the relationship.  While some alliances have terminated, it has taken extreme circumstances (generally bankruptcy) to lead to termination.  More effort generally is spent trying to save alliance relationships than would typically be the case in most supply relationships.  


Arbitration

Court resolution of disputes is time consuming, costly, and often detrimental to the exchange relationship.  The alliance agreements include a clause requiring the parties to submit to arbitration in the event of a dispute.  Choosing to submit to arbitration rather than attempt court enforcement or termination indicates that the parties recognize the need to resolve disputes quickly and in a manner that does not damage their working relationship.


Auditing

To ensure that it receives an appropriate credit for delivered parts, a collaborator may confirm by independent audit that Aerostar has assigned the correct MTC to the collaborator’s parts, has accounted for the proper quantity of parts delivered, and has credited the collaborator with the correct amounts against its production obligations.  Allowing for independent audits is an attempt to minimize the likelihood that disputes requiring third party intervention will arise.

Aerostar and the collaborators not only work to resolve disputes, they also take steps to avoid them.  The administrative controls and information sharing mechanisms described above are designed to avoid confusion and to prevent even the appearance of opportunistic action.  Reviews to reallocate parts in proportion to a collaborator’s program share are conducted annually in order to ensure a fair and appropriate distribution of revenues and costs. 

An analysis of how the parties handle, and attempt to avoid, disputes clearly indicates the Aerostar and their collaborators intend to work towards the resolution of disputes and maintain the relationship rather than leaving the relationship or litigating when disputes arise.  The parties attempted to adapt rather than terminate the relationships in the face of unanticipated change. 

Alliances and Standard Supply Relationships

The alliance contracts were very different than Aerostar’s supplier contracts.  All four of the functions of the alliance contracts were either missing or incorporated in much more modest ways in supplier contracts.  The differences between the alliance partners and standard suppliers are so extreme that one collaborator requested that the alliance agreement be terminated and that it be allowed to return to a traditional supplier relationship.  This collaborator was perfectly competent in producing their parts under the agreement, but they could not handle the additional responsibilities of being an alliance partner.  Design, production and service capabilities are sufficient to be a good supplier, but more collaborative skills are required to be a good alliance partner.

DISCUSSION

Aerostar’s use of alliances highlights how effective alliances can be at pulling together a globally diverse set of firms and applying their development and manufacturing capabilities to a common goal.  The structure of the alliance helps to define the goal and to make sure that the incentives of the parties are aligned to achieve it.  That begins by structuring the alliance in such a way that roles and responsibilities are clear and that the processes for interaction are clearly understood.  Program management must identify the key issues that could erupt into disputes and create processes to minimize the probability of a dispute arising and to deal with a dispute should one arise.  In this case, determining the manufacturing target cost and tracking changes to it was a key potential issue because it dictated how much each alliance partner would have to produce.  Thus, each party had a strong incentive to track it carefully and the agreement was structured to accommodate close tracking of these costs.  

Tracking manufacturing target cost was one of many factors that led to a need for effective processes to share knowledge and information about various aspects of the program, including technology, sales, engineering changes, competitive conditions, etc.  The firms also shared production methods and patents relating to producing the components or subassemblies with one another.  Co-location and frequent, regularly planned meetings were just two of the ways the parties helped to ensure clear lines of communication.  

The need for communication was enhanced by the fact that parties were sharing in the risk of the project.  Alliance partners were paid a share of the revenue received from the sale of each engine and spare part.  While this might seem like a unique arrangement, it is in line with the idea that alliances involve common goals and that members share risks.  This does not foreclose the possibility of different goals from the members of the alliance.  Aerostar wants to share development costs and access useful technology, while the collaboration partners often want to learn about Aerostar’s production methods and technology as well.  The primary, overriding goal that serves to unite the parties is the success of the engine itself because that determines the profitability of the venture for both firms.

The potentially differing goals of the parties, however, are one factor that can cause conflict during the execution of the alliance.  Conflict can also be caused by determining how to deal with changes in technology, changes in competitive conditions, or changes in the circumstances of one of the alliance partners (e.g., economic stability or quality of production).  Close relationships with a lot invested on both sides require that firms have a mechanism for resolving disputes.  It makes little sense to invest in relationship-specific processes and/or assets without a way to deal with conflict when it arises.  While virtually all alliances will eventually dissolve, firms would like them to gradually dissolve after serving their purpose rather than disintegrate due to conflict before a good return can be realized.  Thus processes for effectively resolving disputes are critical in order to maximize the probability of success in an alliance.

Each of the four functions of the alliance contracts mutually reinforces one another.  For example, the revenue distribution system that shared the risk required elaborate structures and processes that would support a great deal of information exchange and a way to resolve disputes about the manufacturing target cost and accounting for the revenue received by Aerostar.  A relationship that requires exchanging a great deal of knowledge and information must have the administrative structure and processes to ensure that this can be accomplished.  Likewise, if the technology to be exchanged is largely tacit and may be difficult to exchange or is changing frequently, then it is quite likely that disputes of some type may arise, which will require crafting dispute resolution procedures at the outset.  In the case of the Aerostar alliances, engineering changes and technological advances created changes in the manufacturing target cost that required adjusting the number of parts each collaboration partner was required to produce.  An effective process minimized the disputes by sharing information, thereby making the process as transparent as possible.  A dispute resolution process added additional security in case the parties could not reach an agreement themselves.  

In addition, if the firms must work together in order to succeed then the risks and rewards should be allocated to maximize the probability of cooperation.  If one firm bears all the risk and the other receives a fixed payment, then the one receiving the fixed payment has only weak incentives to see the venture succeed.  Aerostar structured the venture so that each partner had very strong incentives to see the venture succeed.  The various aspects of the each contract comes together to form a complete structure and process for interaction that will ultimately play a major role in determining the success or failure of the venture.

Designing effective contracts to govern complex alliances such as those entered by Aerostar is a challenging task.  It seems clear from this case study that the contract and the pattern of interaction it defined for the parties played a key role in the success of the alliances.  While we do not have specific data on the outcome of individual alliances, we do know that all the alliance partners but one stayed in the alliance.  Anecdotal data indicate that despite some disputes dealing with changes to manufacturing target costs, the alliances have gone relatively smoothly.  The contracts played a key role in aligning expectations and clearly detailing the rights and responsibilities of each party, which limited conflict during the alliances.  Many factors clearly play a role in the success of an alliance.  However, this case study suggests that the role the alliance contract plays in the success of an alliance deserves additional theoretical and empirical attention.  It seems unlikely that everyone knows how to write a good alliance contract, which suggests that firms who have a capability in this are may possess a competitive advantage.

THEORETICAL IMPLICATIONS

Developing a Capability in Contracting

The resource-based view is fundamentally concerned with capabilities, resources and competitive advantage.  However, researchers in this paradigm have paid little attention to contracts.  Transaction cost scholars, on the other hand, have examined contracts, but paid little attention to issues of learning, competitive advantage and capabilities.  This study suggests two areas of intersection between the resource-based view and transaction cost theory in the area of contracts and viewing them as a potential source of competitive advantage.

First, the Aerostar alliances suggest the need to examine the role of contracts in facilitating knowledge sharing and learning.  This is more than just trying to bargain for a capability on the open market.  One goal of entering alliances for many firms is to learn from the alliance partner.  Thus the firm must ensure that it is able to gain access to the relevant knowledge and transfer it into the firm.  Prior studies on alliances have not paid sufficient attention to the role of contracts in facilitating this knowledge transfer.  Resource-based scholars have focused on the firm’s unique resources and capabilities, while transaction cost scholars have focused on using contracts to overcome contracting hazards, but no one has really looked at contracts as ways to enhance the learning benefits of alliances.  A well-structured contract can be used to decrease conflict, which can improve the chances of the project succeeding (Mayer, 1999).  However, a contract can also allow the parties to capture more value from the transaction.  In the case of Aerostar, the contracts helped support a complex alliance structure that facilitated learning and adaptation, and aligned the incentives of the parties.  The contracts dealt with far more than just exchange hazards—they were used to guide activities related to learning and knowledge transfer.  

Second, if a contract can be used to enhance the value of an alliance by dealing with issues related to adding value such as learning and knowledge transfer, it suggests that contracting is itself a capability that can be learned.  Mayer and Argyres (2003) show how firms learn to contract with one another, but they examine learning within one buyer-supplier relationship.  While firms certainly can learn to work together, and write more effective contracts as they learn how the other party operates, it is also likely that they can develop a capability in contracting that is not tied to working with a specific partner.  It may be that some firms are much better at entering a new relationship and knowing what types of things to put in a contract to enhance the value that they can gain from the exchange.  The idea of contracting as a capability has implications for both transaction cost theory and the resource-based view.

Transaction costs theory sees the choice of organizational form as primarily determined by the level of contracting hazards—primarily asset specificity.  There is an implicit assumption that all firms facing a given level of contracting hazard would make the same transaction cost minimizing choice of organizational form.  However, if some firms are really good at writing complex contracts, then hybrid forms of organization such as alliances may be the transaction cost minimizing form of organization for a wider range of contracting hazards.  Thus for one firm that is very weak in designing alliance contracts and managing alliances, a transaction with a moderate level of contracting problems may be brought into the firm through vertical integration.  Another firm, however, that designs very effective contracts and manages alliances well could choose an alliance when faced with the same level of contracting problems.  Thus the level of contracting capability may be a shift parameter that influences how frequently firms would seek to use a specific governance structure such as an alliance.  

One could even take the argument one step farther by integrating insights from the resource-based view.  If a firm has a capability, it will seek to fully utilize that capability (Penrose, 1959).  If that capability is in the area of alliances, then firms might seek out activities based on the governance structure that they are most effective at managing rather than choosing the activity first and then deciding on a governance structure.  This suggests that studies on the boundaries of the firm should control for the firm’s abilities in different areas of governance, which represent another factor in the choice of organizational form.

Thinking of contracting as a capability also has implications for the resource-based view.  Contracting appears to pass Barney’s four tests of sustainable competitive advantage.  First, if a firm can write effective contracts that is valuable because it can increase the chances of the alliance succeeding.  Second, given the problematic track record of alliances and the number of disputes that arise from them, it seems clear that not all firms know how to write effective contracts.  Third, a capability in contracting is difficult to imitate.  Most alliance contracts are confidential so they are not readily available.  In addition, the contract is part of the ongoing relationship between the firms, so the same contract in two different settings may produce different results.  The key is to know how to write the correct contract for a given situation.  Fourth, a capability in contracting will be a good fit for organizations that do a lot of alliances and outsourcing.  If a project manager or lawyer who writes great contracts moves to another firm, it will take time for her to understand how to design the contracts to fit with the firm’s processes and the partner’s expectations and processes.

This suggests that resource-based scholars need to consider governance as a potential source of competitive advantage.  While there is some research that is beginning explore how firms develop alliance capability, more work is necessary to look at what it takes to develop contracting capabilities.  

In addition to how contracting capabilities can be developed, additional research is also necessary to understand how specific such capabilities may be.  For example, could Aerostar, who has clearly developed capabilities in crafting alliance contracts for the development and manufacture of jet engines, craft contracts that are equally effective for biotechnology alliances?  How general are contracting capabilities?  In addition, how quickly do contracting capabilities degrade over time?  If a firm doesn’t enter an alliance for a few years the capability may disappear, or at least be less effective.  Another question is whether it is possible to separate contracting capabilities down into finer grained types of capabilities.  It may be that one firm is particularly good at designing contracts that mitigate contracting problems and limit the firm’s downside risk.  Other firms may be better at designing contracts to facilitate knowledge transfer and learning.  Or it may the case that these two functions cannot be separated because if you don’t account for the contracting hazards, then the relationship will break down, which will inhibit knowledge transfer.  The idea of contracting as a capability that arises from the Aerostar alliance contracts opens up several avenues for future research and theoretical development.

CONCLUSION

The Aerostar alliance contracts are very complex agreements that are designed to facilitate many different activities—all under the overarching goal of managing a successful alliance.  This exploratory study has made three contributions to the strategy literature.  First, the case study provides a detailed analysis of how alliance contracts are structured in an industry with high R&D costs, a steep learning curve, and rapidly changing technology.  Several industries, such as semiconductors and mainframe computers, have similar characteristics and can benefit from this examination of how aerospace alliance contracts are structured and managed.

In addition, we find that explaining the contents of alliance contracts requires drawing upon both transaction cost theory and the resource-based view of the firm.  The alliance contracts are designed to overcome exchange problems by aligning the incentives of the parties, clearly defining the rights and responsibilities of the parties, and providing the means for resolving disputes when they arise.  However, the alliance contracts also serve a function that has not been a primary focus of transaction cost theory—facilitating learning and knowledge transfer.  While some knowledge transfer is related to overcoming exchange problems (e.g., partners ensuring that Aerostar is being object and honest in it’s calculation of manufacturing target cost), the contracts also deal with other aspects of learning such as the transfer of technical knowledge, what types of learning will be shared, and when one firm must help train the other in new techniques.  Resource-based scholars need to recognize the important role that a contract plays not just as a legal document, but as a framework for the relationship that helps to facilitate learning and knowledge transfer.  Writing effective contracts is valuable, rare, costly to imitate, and requires a fit with the organization, and thus it may be a capability with the potential to help firms achieve competitive advantage.  
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� From page 1, section 2(b) of report prepared by UTC and RR entitled “United Technologies Corp. and Rolls-Royce Collaboration,” Revision 2, dated September 13, 1977.


� Two contracts do not specify a termination date.


� Once an engine is certified, it can be sold to aircraft manufacturers.  It is often the case that engine manufacturers will start with a certified and commercially successful engine and then develop a follow-on engine that uses many of the same parts and potentially a common architecture.


� The percentages of collaborators revenue that has gone to Aerostar as compensation for Aerostar’s overhead has ranged from 5.0% to 27.5%, with a median of 10.0%


� Offset obligations are agreements entered into by a firm to purchase a specified dollar value of material from suppliers in a particular country.


� The up-front payments range from $5,600,000 to $151,900,000.


� Assigning the agreement happened only in two cases.
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