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5.1. Introduction

Licensing is regarded as a mode to enter an overseas market and also as a way to exchange information among different companies. It has increased its importance since the 1960s and it plays a very important role in economic policy, firm strategy and in technological competition. However, the literature emphasizes the difficulties encountered by firms when they transfer technology through a license agreement due to contractual hazards, with the result that tacit knowledge is likely to be transferred internationally within firms
. Despite the recent proliferation of technology transfer agreements
 there is not a lot of research about licensing. Most of the contributions are theoretical and they try to explain the decisions to license and the consequences of competition on licensing contracts
. Although there is literature about how to solve the problems arising in the contractual transfer of technology
, the factors affecting prices adjusting a licensing contract have not been examined in great detail
. There are several articles explaining why parties usually prefer the establishment of a royalty given certain circumstances
, but little systematic analysis of how parties choose among alternative payments structures. That is, in licensing there are relatively few empirical studies, mainly due to the difficulty of collecting data that is appropriate to test  hypotheses. The payments structure is one of the most important features of licensing agreements, since it is one way to mitigate contractual hazards. These hazards can be traced to difficulties in monitoring the licensor and licensee, and enforcing contracts through the courts. Due to the asymmetry of information among individuals, problems of moral hazard arise because actions can-not be completely monitored and hence contracted upon.

This work describes some general aspects of licensing and also considers the theoretical effect of uncertainty as regards licensing agreements, which are contractual arrangements between two companies, whereby the licensee pays the licensor for the right to use the licensor’s technology for a certain period of time. This work attempts to answer some questions. Specifically, (1) how can we account for the different types of payment mechanisms and their variety? (2) What variables influencing the payments are observed? The hypotheses tested are moral hazard and risk aversion
. Information is presented to clarify the existence of three principal payments, that is, contract with fixed payment only, contracts with royalty payments only, and contracts with royalty plus fixed payments (two-part tariff).

Agents have to write contracts when rights to use resources are transferred or shared. These contracts enable agents to specify what is transferred, under what conditions (type of payment, duration, market restrictions) and to make these agreements enforceable. When full specification of the assets to be transferred is impossible, or monitoring is incomplete, as is the case with the transfer of information, a contract for the transfer of knowledge is difficult due to contractual hazards
. In particular, Arrow pointed out that transactions concerning information cause particularly complex problems because there is a high level of uncertainty
. That happens with technology licensing contracts which tend to be relatively incomplete and complex because technological transactions are difficult to perform, highly uncertain and hard to secure. Moreover, because these contractual features lead to relatively high transaction costs, which include the cost of writing contingent contracts, the cost of monitoring and enforcing contractual provisions, and the cost to the affected parties for breach of contractual premises, economic agents tend to implement cost-saving solutions
. At the same time, licensees are expected to be more risk averse than licensors, as I explain further on. Licensing thus appears to pose the standard risk-incentive trade-off of agency theory, and one might expect different solutions between licensors and licensees to vary with the relative importance of moral hazard and risk aversion
. 

Agreements between licensor and licensee are mainly principal-agent relationships
. The licensor (principal), in order to exploit his intellectual property rights to the maximum, wants to maximise the royalties and the available number of licensing opportunities. At the same time, he wishes to retain maximum control of these rights, and keep his options open for further potential profitable licensing. The licensees want to obtain the maximum knowledge and know-how with minimum costs (royalties and fees) and maximise their sales. Agency costs arise because some of the licensors and licensees’ actions can not be monitored or monitoring is highly difficult and costly. To solve the problems of moral hazard the most common option is to establish a type of payment that introduces a risk-sharing principle (a royalty) between the licensor and the licensee, and also to establish restrictive clauses
. In extreme cases, a wholly-owned subsidiary is the solution
. In the case of the licensing contracts signed by Spanish firms in the 60s, we can observe that the option of risk sharing was very common, as we will see further on. 

This work contributes to a better understanding about how to structure licensing contracts to mitigate the problems of moral hazard and risk aversion. Moral hazard and risk aversion theories have been tested mainly to explain franchise contracts
. Several explanations have been found to solve moral hazard and risk aversion in licensing contracts. Arora, for instance, has concluded in a study about licensing in the chemical industry that one way to solve the opportunistic behaviour of the licensee is to complement the patent with  know-how
. Other researchers have shown the importance of joint production to eliminate the double-sided moral hazard problem
. The main purpose of the paper by Choi was to focus on the choice of the optimal royalty rate and the choice between foreign direct investment and licensing
. The work by Gallini and Wright, and Gallini and Winter assume, unlike the present work, that all technological knowledge is codified
. The present work is however closely related to a recent paper by Mendi
. Although this author has also studied the structure of payments in technology transfer contracts in Spain, his work differs from the present one in several respects. He is concerned with the difference between the contracts signed by affiliated parties and arms-length contracts. Moreover, Mendi considers other different independent variables. For example, he includes a variable, called process, which explains the establishment of fixed payments in arms-length transactions. He also takes into account the variable know-how, including every kind of technical services into that variable. The major differences between my work and Mendi’s work are: First, I use a different database and examine a different period of time. Second, my database only includes contracts between unaffiliated or between affiliates when the foreign participation of the licensor is less than 51 percent. Third, I focus more on the difference between patents and no patents. Fourth, I however divide the contracts which imply transfer of know-how in two groups: those in which the know-how is transferred through the training of Spanish personnel, and those in which the know-how is transferred with visits by foreign technicians to the Spanish company. The conclusions also differ in some points.

The plan for this paper is as follows. The data base is presented in Section 2. Section 3 focuses on theoretical issues and in Section 4 hypotheses are developed. The results are described in Section 5, and Section 6 contains concluding remarks.

5.2. The Data

My results are derived from 925 licensing agreements covering a broad range of activities. The contracts included in the database refer to contracts signed between 1942 and 1972, but most of them were signed between 1964 and 1968. 

Access to my database was possible because any firm that wished to make payments abroad was obliged to obtain permission from the Spanish Foreign Currency Institute. Every licensee supplied a copy of the licensing agreement to the Institute. Copies of contracts are available in the files of the Archivo General de la Administración (General Administration Archive), in Alcalá de Henares, Madrid
. The Institute also sought advice from appropriate government departments concerning the size and nature of the payments it had been requested to authorize. These administrative mechanisms explain why some Spanish contracts in Spain are held by the Institute and/or a section of the Ministry of Industry. I have looked at all of the boxes in the way the files were stored, without making any classification. I have not seen any signal to think that my sample is biased. The contracts included into the different boxes are all mixed, independently of the year of the agreement or the sector. The database does not include agreements between a parent company and its subsidiary if the former participates in the latter by more than 50 percent of total capital, since these firms were not allowed to make payments in foreign currency for technology transfers to parent companies. Therefore, the database includes technology transfer agreements between a licensor and a minority-controlled manufacturing subsidiary, a local branch of the licensor, and manufacturing companies in which the licensor has no control or other interests. This is an advantage because it eliminates the problem of overestimating payments for royalties as a way of hiding profit taxes. On the other hand, it gives only a partial picture of the importance of technology transfer to Spain because of the exclusion of transfer of technology between foreign majority owned companies and their parent company
. It does not mean that my database excludes all the technology transfers of such affiliates, since not all the technology one subsidiary needs is acquired from its parent company, but also from others independent firms. 

The three principal types of payments observed are fixed payment only, royalties only or royalty plus any kind of fixed payments (two-part tariff), as Table 1 shows. Contracts with fixed payments only are more frequent after 1967 (Table 1 of appendix). 

Table 1

Frequency Distribution of Payment Methods in Licensing Contracts

	
	Frequency (number of contracts)
	Percentage

	Total
	925
	100.0

	Fixed Payment Only
	85
	9.2

	Royalties:
	840
	90.8

	Two-part tariff: royalties plus fixed payments**
	319
	34.5

	Royalties Only
	521
	56.3


Notes: * Minimum payment refers to a set amount of royalties paid to the licensor, whether the licensee has worked the patent or not. ** Of the 319 contracts that included a fixed payment in addition to royalties, 163 refer to an initial fixed payment, 194 refer to a minimum payment and 52 included an initial payment plus a minimum payment in addition to the royalty.
As we can see in Table 1, there are contracts whose payment is only a royalty (a fixed sum or percentage payable in direct relation to the intensity of the use of the intellectual property right). My research has also uncovered contracts with fixed payment only. In this case the licensor is looking for some degree of certainty of return on his investment. When the licensee’s effort is not verifiable, fixed payments serve to compensate the licensor and solve the cost of monitoring. Third, there are contracts that include Royalty plus minimum payments. The licensor establishes in this case a performance clause that stipulates a minimum level of royalties for fear of breach of contract
. Seeking to achieve the maximum return on his investment, the licensor will want assurance that the licensee works the invention to the full and, if he does not, or is unable to do so, that the owner will not suffer as a result. There is no implied contractual obligation on the part of the licensee to work the inventions at all, and it is usual in a patent license to stipulate that the licensee shall pay a set amount of royalties to the licensor, whether he has worked the patent or not. The licensor is also looking for some degree of certainty of return on his investment. Fourth, I have located contracts with a royalty plus initial payment. The initial payment refers to a fixed amount that is paid not later than x days after the date on which the agreement shall be approved by the competent Spanish authorities or it can be paid no later than x days after the date on which the technical information is received. Initial payment and minimum royalty essentially play the same role as the fixed payment. An initial payment or a minimum of payments gives to the licensor some degree of certainty of return on his investment, independently of the sales of the licensee or the moral hazard of the licensee. The problem with fixed payments is that the licensees tend not to want to pay them, because they are risk averse, as we will see in paragraph 5.3.3. I will discuss all these payments (royalties only, or royalties plus fixed payments, or fixed payments only) applying moral hazard and risk aversion theories.

5.3. Theoretical issues

As I pointed out in the introduction, complete contracts are not possible when there is uncertainty, given that it is impossible that all contingencies were fully described in the contract. Contracts are incomplete because of relatively high transaction costs
. When contracts are incomplete the possibility of moral hazard arises
. Moral hazard is opportunism characterized by an informed person’s taking advantage of a less-informed person through an unobserved action: a licensee may renege if he is not monitored by the licensor
. The licensor may also be tempted to reduce his effort in providing technical services, given the high costs of offering his technical personnel. We will now see how to solve the problem of moral hazard in licensing agreements. The issue is how to design contracts that eliminate inefficiencies due to moral hazard problems without shifting risk to people who are risk averse.

5.3.1. Moral hazard of Licensee

It is well known that licensors or the principal have to dedicate significant resources to supervise licensee’s behaviours. For that reason, the principal selects contractual arrangements which attenuate the problems of hidden action, hidden information and opportunism. That is, licensors tend to implement contractual clauses that are robust in the face of uncertainty and they try to avoid complex supervision and interpretation in order to reduce the transaction costs of supervision and enforcement. This is the case particularly as regards payment mechanisms. The licensee may try not to pay after learning the know-how, he may not tell the truth about the output if payments are output-based, or he may even sell the knowledge to others
. This is why licensors tend to implement contractual solutions that bind supervision requirements. An example of this is set priced licenses, (fixed payments avoid the supervision costs that are associated with the management of royalties)
. The establishment of a fixed payment or a royalty depends on the moral hazard of the licensee. If there is probability of moral hazard on the buyer’s side, the seller will demand an upfront payment, which is easily verifiable. With fixed payments as well as minimum or initial payment the licensor does not have to monitor or to monitor as much the use made by the licensee of the technology. 

5.3.2. Moral hazard of the Licensor

The licensor may also be tempted to reduce his effort in providing technical services. The tacitness of know-how increases hazards in contracting for the transfer of the asset. When the contract includes services by foreign personnel (i.e., foreign personnel coming to the Spanish firm) the probability to find moral hazard of the licensor increases, and the licensee will prefer an output-based payment as a means of alleviating the moral hazard of the licensor
. If the contract includes services by foreign personnel, the moral hazard of the licensor is greater. Furthermore, the know-how transferred is smaller when foreign personnel come to the Spanish factory than in the case in which the Spanish personnel go to the foreign firm. The reason is that the foreign technical personnel come to the Spanish firm only to help in the installation and working of the machinery, but are not really involved in teaching the Spanish technicians. If the contract includes services by foreign technical personnel, the likelihood of observing variable payments increases
, given that the risk of moral hazard on the side of the licensor is higher. The reason is that the licensor can not sent his best engineers, and can teach the Spanish personnel only part of the knowledge, or can even skimp on the extent of the know-how transferred. The establishment of a royalty is a way to solve this moral hazard. The licensor might behave opportunistically after receiving the lump sum
. However, the licensor will choose a positive level of effort, even though there is no monitoring, because this type of payment makes the licensor's reward dependent on the outcome achieved by the licensee.

5.3.3. The Risk Aversion Model

The model I present now is a principal-agent model with a risk-neutral principal (the seller) and the agent (the buyer) who is risk averse. There is a clear reason which explains that most of the times the licensee was more risk averse that the licensor in the case of the Spanish economy during the period 1959-1973. In Spain, the licensors usually licensed standardised versions of a continually improving technology available; and the generation of technology transferred was no longer key to the competitive success of the licensor. That means that technology differences persisted among licensor and licensee, given that the technology licensed was of worse quality, and older, than that which was used by the licensor. Notwithstanding this, the lower quality technology was very sought after by the buyer firms, while at the same time not being very important to the seller. If this were the case, the opportunity cost of a license for the seller firm would be low because the technology transferred was generally not significant for the competitive advantage of licensors at that moment. In this case the buyer is more risk averse than the seller. Moreover, most of the firms were small companies. The smaller firms could not afford to pay for the best technology, or were not able to assimilate it either with the firm’s level of research and development or with its human capital. Only some bigger companies asked for better technologies to the licensor and consequently paid a fixed payment for them, which implies much more risk than a royalty. 

Meanwhile, financial privileges were given to big firms. Small and medium firms protested about the banks’ propensity to favour the most powerful companies. It was not easy for small businessmen to raise a loan. From 1965 onwards, a falling profits-sales ratio discouraged self-finance and aggravated the weakness of the financial structure of Spanish firms. Small and medium size firms were unable to self-finance most of their investment projects because of the insufficiency of their capital; large firms enjoyed easy access to the securities markets and to bank or government credit and preferred to rely on external sources
. This capital constraint could explain the risk aversion of the small companies
. This can be illustrated by a very simple graph.

The situation is as follows (graph 1). There are two technologies in two different markets, the Spanish market and the market of the licensor. The licensor has a recent technology of better quality with a price C2 that almost any Spanish firm could afford. In this situation, the foreign enterprise sells to the Spanish firm a technology of lower (second best) quality than the technology it is using, with a price C1, and establishes a payment of C1+P. P is the payment established in the contract of technology transfer. Q is the number of Spanish firms buying foreign technology. The foreign firm earns Q * P. The principal objective of these contracts was to reduce the gap between Spain and the technologically advanced countries. The cheapest and fastest way to reduce that gap was to buy technology that was not very expensive and easy to assimilate. Both parties profit from the agreement. The Spanish firm benefits because the technology transferred is better compared to that which it had previously been using. The foreign firm can exploit its lower quality technology, selling it on to firms in less developed countries and receiving some money for the technology that was sold.

Graph 1

The Spanish Market for Foreign Technology
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If the licensee is more risk averse than the seller, the establishment of a fixed payment is an unattractive option to the licensee. Given that the licensee tends to be risk averse, he does not want to pay a lump-sum payment only, but a continuing royalty. With a royalty, the licensor shares risk with the licensee. Royalties are also generally preferred by risk averse licensees because they result in no payment if the invention is not used, given the uncertainty about the value of the invention or market uncertainty. That is, the licensee undertakes less risk in the royalty case than in the fixed-sum case. Furthermore, the licensee prefers a contract in which the result not only depends on his efforts, but on the efforts of the licensor. The licensor will have more incentive in working the patent if a royalty is established. The result is that if the licensor is neutral-risk and the licensee is risk averse, the optimal contract is one which establishes a royalty. A risk averse person chooses a riskier option only if it has a sufficiently higher expected value. Therefore, if the licensee is more risk averse than the seller, the probability of observing royalty payments, as I have discussed earlier, is higher as a means for the licensor to insure the licensee. Share contracts are often said to reflect the desire of the risk averse to moderate the effect of risk
. Since the total revenue its sales will generate is not known when the contract is drawn up, the licensor’s income is uncertain. Had licensors been paid a lump sum, their entire risk would have been shifted to licensees. On the other hand, it is not easy to determine an appropriate lump sum, because of the uncertainty about the level of sales. One can establish one quantity very low in comparison with the level of sales. The problem is that the fixed payments must be decided before knowing what results the buyer firm will have
. 

5.4. Hypothesis and variables

Three general hypotheses will be tested. The first general hypothesis of this work is that the licensor will set up any kind of fixed payments (fixed payment only, minimum or initial payment) to limit the required effort of supervision when the risk of moral hazard on the part of the licensee is higher. I view contingent fees as a means of alleviating moral hazard on the licensee’s side. To prove this general hypothesis about moral hazard of the licensee, it seemed reasonable to test the next three hypotheses. 

The first one states that previous experience working with a firm decreases the tendency of a licensor to set up a fixed payment, because the risk of moral hazard to the licensee is lower. Related or cooperative experience can enhance the trust between licensors and licensees
. The effects of uncertainty tend to be reduced with repeat licensees, alleviating the problems of moral hazard. Previous experience can be seen as an example of a repeated game. The theory assumes that when we have a repeated game there is also more trust. We also should think that a licensor may want fixed payments just because he has had a poor experience in previous deals with other licensees. Only because his past experience has not been successful in other cases, the licensor wants always to establish a fixed payment. To sum up, there is some ambiguity.

The second hypothesis establishes that the amount of monitoring required for the licensor increases if the contract includes training of Spanish personnel (i.e., Spanish personnel go to the foreign company to learn how to use the technology) because in this case the risk of moral hazard of the licensee is higher (for example, default of payment after learning the know-how). This training of personnel is needed, given that technology is not completely codified. This is particularly true when knowledge is less explicit. In this case, the person trained can go to another company and reveal the information learned
. If the contract includes training of Spanish personnel the probability to establish a fixed fee increases, given that fixed payments reduce the costs of monitoring the licensee
. 

The third hypothesis establishes that if the contract includes a patent, the moral hazard of the licensee is lower since the knowledge is protected by law. In other words, if there is a patent, the probability to find fixed payments decreases because the probability to find moral hazard of the licensee is lower, since a patent has statutory protection. In this case, the licensing company is not only dependent on good faith and contractual safeguards for the protection of its ownerships rights. On the other hand, since patents protect more recent technology than the non patented knowledge
, we might expect a negative sign between patent and the dependent variable. The conclusion is that I do no expect any clear result
.

I have considered that in the case of training of Spanish personnel, there is not moral hazard on the licensor’s side. The real problem in this case is the moral hazard of the licensee. But what happens if the foreign personnel come to the Spanish firm to demonstrate how to use the technology? The second general hypothesis tests moral hazard of the licensor and states that when the contract includes services by foreign personnel, the probability of moral hazard for the licensor increases, and the licensee will prefer an output-based payment as a means of alleviating the moral hazard of the licensor.

The third general hypothesis tests the risk aversion theory and establishes that the more risk averse the buyer is, the lower the likelihood of observing fixed payments. If risk aversion is negatively related to the size of the buyer, then we should observe that if the buyer is a small company, he is less likely to pay the seller a fixed payment.

The independent variables are shown in the next table. We will see the relationship between the type of payment and the explanatory variables.

Table 2

List of Explanatory Variables and Expected Sign about Fixed Payments

	Variable
	Description
	Expected Sign

	Moral Hazard on the part of the licensee:
	
	

	PREVIOUS
	Dummy variable equal to 1 if the contract is a renovation, modification or enlargement of a previous contract
	-

	SPERS
	Training of Spanish personnel, a dummy variable equal to unity if the contract includes training of Spanish personnel and 0 otherwise
	+

	PATENT
	Dummy variable equal to 1 if the knowledge transferred through the licensing contract is legally protected by a patent
	?

	Moral hazard on the part of the licensor:
	
	

	FPERS
	Dummy variable which indicates whether know-how by means of visits by foreign personnel to the Spanish factory have been included in the contract. This variable takes the value 1 if the contract includes services by foreign personnel and 0 if the contract does not include those services.
	-

	Risk aversion:

	
	

	SIZE
	A continuous variable which indicates the logarithm of capital of the buyer

	+

	Control variables:
	
	

	KNOW-HOW
	Dummy variables equal to 1 if the contract includes training of Spanish personnel or visits of foreign personnel to the Spanish factory
	

	SECTOR
	4 dummies for each sector, except for metallurgy and engineering sector
	

	YEAR
	23 dummies have been defined, one for each year, except for 1964
	

	FOREIGNK
	A dummy variable which takes 1 if the Spanish company has foreign capital
	

	DURATION
	Duration of the contract in number of years
	


Finally, I would like to stress that I have tested the relationships between different types of payments and the independent variables using contingency tables (also called cross tab, bivariate distribution and two-way frequency distribution)
. I have found that the variables, namely previous, training of Spanish personnel and services by foreign personnel, do have a significant effect on whether a contract would include royalties only; the variable services by foreign personnel does not have a significant effect on whether a contract would include royalties
. The only variable with a significant effect on whether a contract would include fixed payments only is the size of the firm (measured as social capital of the firm).

5.5. Analysis of the Data

5.5.1. Binomial Logit
I will analyse the simultaneous influence of all these variables in the type of payments. In order to do this, I run two groups of binomial logistic regression. The dependent variables are, respectively, indicators of the occurrence of fixed payments and output-based payments, respectively. The first test will use a binomial logit regression to see what factors are relevant in the establishment of contracts with fixed payments. The results of the first binomial logit regression are presented in Tables 3 and 4. I have estimated four different model specifications. Model 1 only includes the independent variables whose sign was predicted by the above hypothesis. Model 2 adds several control variables. Model 3 tests for double-moral hazard including training of Spanish personnel and foreign personnel into a single variable, called KNOW-HOW. Model 4 introduces interaction effects. Arora has shown that bundling know-how with patents can increase the efficiency of contracts because it is more difficult to behave opportunistically
. The first binomial regression model is:


[image: image2.wmf]i

k

j

e

YEAR

b

SECTOR

b

PATENT

b

PREVIOUS

b

FPERS

b

SPERS

b

CAPITAL

b

b

FP

+

+

+

+

+

+

+

+

=

å

å

31

10

9

6

5

4

3

2

1

0

)

ln(


Where the dependent variable FP is the probability of finding a license agreement based on fixed payments and takes the following values:

1: if a contract is based on fixed payments

0: otherwise (royalties only)

Table 3

Logit Regressions: Fixed Payments (=1) Versus Others (=0, royalties only)

	Variables 
	Model 1
	Model 2
	Model 3
	Model 4

	Constant
	-2.642***

(.860)
	-3,143**

(1.397)
	-3.427***

(.917)
	-2.799***

(.870)

	FPERS
	-.171

(.221)
	-.282

(.264)
	
	-.115

(.223)

	SIZE
	.141***

(.052)
	.158**

(.068)
	.212***

(.057)
	.143***

(.052)

	PREVIOUS
	-.898**

(.371)
	-1.168**

(.542)
	-.946**

(.380)
	-.874**

(.373)

	SPERS
	.210

(.232)
	.302

(.277)
	
	.497*

(.278)

	PATENT
	.474**

(.189)
	.267

(.233)
	.420**

(.194)
	-722***

(.231)

	TEXTIL


	
	-.289

(.318)
	-.511*

(.269)
	

	CHEMICAL
	
	-.716**

(.277)
	-.795***

(.233)
	

	CONSTRUCTION AND MINING
	
	-.481

(.886)
	.173

(.590)
	

	SHIPBUILDING
	
	-.746

(.980)
	-1.212

(.787)
	

	YEAR57
	
	-1.928*

(1.144)
	
	

	YEAR65
	
	-.648*

(.377)
	
	

	FOREIGNK
	
	.043

(.244)
	
	

	DURATION
	
	.040

(.028)
	
	

	KNOW-HOW
	
	
	-.180

(.224)
	

	PATENT*SPERS
	
	
	
	-.762*

(.406)

	Observations
	493
	357
	495
	493

	-2 Log Likelihood
	656.903
	467.409
	645.008
	653.368

	Chi2
	21.662
	24.099
	35.944
	25.197

	Prob>Chi2
	.001
	.012
	.000
	.000

	Nagelkerke Chi-squared
	.058
	.087
	.094
	.067


The conclusion of this analysis (see Tables 3 and 4) is that the inclusion of moral hazard on the part of the licensor (measured as services by foreign personnel, -FPERS) does not have an influence on the probability of observing contracts based on fixed payments. Moreover, I do note a lower proportion of contracts exhibiting fixed payments if there has been a previous relationship between the parties, i.e., when the risk of moral hazard on the licensee’s side is lower. I can also conclude that the size of the buyer firm has a significant influence on the likelihood of observing fixed payments, and that a bigger size increases the likelihood of establishing contracts with fixed payments. Because most of the times the licensee was more risk averse than the licensor, the best contract is one in which the licensor bears more of the risk. The inclusion in model 3 of the variable KNOWHOW which indicates the possibility of double-moral hazard is not significant. 

 Table 4

Logit Regressions: Fixed Payments (=1) Versus Others (=0, royalties only)

Odds ratio

	Variables 
	Model 1
	Model 2
	Model 3
	Model 4

	FPERS
	.843

(.186)
	.761

(.202)
	
	.890

(.199)

	SIZE
	1.151***

(.059)
	1.189**

(.082)
	1.237***

(.070)
	1.153***

(.059)

	PREVIOUS
	.407**

(.151)
	.284**

(.139)
	.374**

(.141)
	.417**

(.155)

	SPERS
	1.233

(.287)
	1.335

(.375)
	
	1.644*

(.456)

	PATENT
	1.606**

(.303)
	1.353

(.318)
	1.523**

(.295)
	2.058***

(.476)

	TEXTIL


	
	.685

(.221)
	.601*

(.161)
	

	CHEMICAL
	
	.496**

(.138)
	.452**

(.105)
	

	CONSTRUCTION AND MINING
	
	.599

(.532)
	1.188

(.702)
	

	SHIPBUILDING
	
	.413

(.407)
	.298

(.234)
	

	YEAR57
	
	.198

(.222)
	
	

	YEAR65
	
	.675

(.209)
	
	

	FOREIGNK
	
	1.007

(.249)
	
	

	DURATION
	
	1.041

(.0290)
	
	

	KNOW-HOW
	
	
	.8352

(.187)
	

	PATENT*SPERS
	
	
	
	.466*

(.189)

	Observations
	493
	357
	495
	493

	-2 Log Likelihood
	656.903
	463.2
	645.008
	653.368

	Chi2
	21.662
	28.28
	35.944
	25.197

	Prob>Chi2
	.000
	.008
	.000
	.000

	Pseudo R2
	.0319
	.0575
	.0528
	.0371


Table 4 shows that finding contracts with fixed payments is 15.1 percent more likely the larger is the variable size (model 1) and 60.6 percent if the knowledge transferred is protected by means of a patent. However, the existence of a previous relationship between parties (PREVIOUS) decreases the odds of finding contracts with fixed payments by 40.7 percent (model 1).

A second binomial logistic regression is applied in order to see what factors are relevant in the establishment of contracts with royalties. The results are given in tables 5 and 6. The regression model is:


[image: image3.wmf]i

k

j

e

YEAR

b

SECTOR

b

PATENT

b

PREVIOUS

b

FPERS

b

SPERS

b

CAPITAL

b

b

R

+

+

+

+

+

+

+

+

=

å

å

31

10

9

6

5

4

3

2

1

0

)

ln(


The dependent variable R is the probability of finding a license agreement based on royalties and takes the following values:


1: if a contract is based on royalties


0: otherwise (fixed payments only)

Table 5

Logit Regressions: Royalties (=1) Versus Other Payments (=0, Fixed Payments only)
	Independent variables
	Model 1
	Model 2
	Model 3
	Model 4

	Constant
	10.6528***

(1.759)
	12.761***

(3.432)
	10.453***

(1.728)
	10.813***

(1.787)

	FPERS
	.764*

(.450)
	1.106

(.693)
	
	.726

(.451)

	SIZE
	-.473***

(.099)
	-.526***

(.189)
	-.456***

(.097)
	-.478***

(.100)

	PREVIOUS
	.734

(.776)
	.087

(1.131)
	.659

(.772)
	.734

(.780)

	SPERS
	-.441

(447)
	-1.740**

(.725)
	
	-.669

(.558)

	PATENT
	-.661*

(.346)
	-.002

(.617)
	-.682**

(.346)
	-.827*

(.433)

	TEXTIL
	
	.957

(1.120)
	
	

	CHEMICAL
	
	.342

(.659)
	
	

	CONSTRUCTION AND MINING
	
	4.557

(36.869)
	
	

	SHIPBUILDING
	
	8.029

(42.671)
	
	

	DURATION
	
	-.052

(.069)
	
	

	FOREIGNK
	
	-.260

(.646)
	
	

	KNOWHOW
	
	
	.128

(.392)
	

	PATENT*SPERS
	
	
	
	.479

(.733)

	Observations
	493
	357
	495
	493

	-2 Log Likelihood
	246.787
	98.627
	249.838
	246.368

	Pseudo R2
	0.1110
	
	0.1014
	0.1125

	Chi2
	30.81
	19.49
	28.09
	31.23

	Prob>Chi2
	.000
	.053
	.000
	.000

	Nagelkerke Chi-squared
	.140
	.189
	.128
	.143


Numbers in parentheses are standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1

The results in Tables 5 and 6 show that the variables PREVIOUS and training of Spanish personnel (SPERS) do not have a significant effect on whether a contract would include variable payments. Moral hazard on the licensee’s side is not a significant variable to explain the existence of share contracts, as other authors have found in the case of franchise agreements. Moreover, the establishment of contracts with variable payments does not depend on double-sided moral hazard. Table 6 shows that finding contracts with royalties is 60.5 percent less likely the larger the variable SIZE (model 1) and 46.6 percent more likely if the contracts includes technical services by foreign personnel. 

Table 6

Logit Regressions: Royalties (=1) Versus Other payments (=0, Fixed Payments only)
Odds ratio

	Independent variables
	Model 1
	Model 3
	Model 4

	FPERS
	1.466*

(.209)
	
	.483

 (.218)

	SIZE
	.605***

(.159)
	1.634***

(.0615)
	1.613*** 

(.1609533)

	PREVIOUS
	1.479

(.372)
	.989

(1.532)
	.481

 (.374)

	SPERS
	.554

(.694)
	
	1.943

(1.085)

	PATENT
	  .937*

(.669)
	1.507**

(.175)
	2.287*

(.989)

	KNOWHOW
	
	.139

(.446)
	

	PATENT*SPERS
	
	
	.622

(.456)

	Observations
	493
	495
	493

	-2 Log Likelihood
	246.888
	249.838
	123.184

	Pseudo R2
	0.1110
	0.1014
	0.112

	Chi2
	30.81
	28.09
	31.23

	Prob>Chi2
	.000
	.000
	.000


Numbers in parentheses are Standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1
5.5.2. Multinomial Logit
I have tested the probability of choosing between fixed payments or royalties. I have seen however that there is another possibility, namely, the establishment of two-part tariff contracts. In order to consider the three possibilities, I have applied a multinomial logit model
. 

where the dependent variable takes the following values: 


2: royalties only


1: two-part tariff


0: fixed payments only

Results of the first multinomial logit are recorded in Table 7. Note that Royalties only is the omitted category so that the coefficients reflect the effect that each independent variable has on the probability that a type of payment will be adopted relative to Royalties only. The coefficient of the variables PREVIOUS, and PATENT are all of the correct sign and significant beyond the .05 level for the category two-part tariff. SIZE, PATENT and FPERS are all of the correct sign and significant for the category fixed payments only. Bigger licensees are more likely to choose a contract with fixed payments only relative to royalties only. The same happens if the contract includes a patent, and just the contrary if the contract includes services by foreign personnel. SPERS does not contribute to my ability to distinguish among the three categories. The relative ratio risk (RRR) shows how much this ratio changes when there is a unit increase in the independent variable. For example, we see that the existence of a previous relationship between the parties decreases the relative risk of two-part tariff by 34.2 percent. By the same reasoning, the existence of a patent increases the relative risk of two-part tariff by 50 percent. 

 

Table 7

Multinomial logit

	
	Variables
	Coeff.
	Relative Ratio Risk (RRR)

	TYPEPAYM
	
	
	

	Two-part tariff
	Cons
	-1.699*

(.909)
	

	
	SIZE
	.0725

(.055)
	1.075

(0.592)

	
	PREVIOUS
	-1.071**

(.437)
	.342

(.150)

	
	SPERS
	.163

(.243)
	1.18

(.287)

	
	FPERS
	-.0716

(.231)
	.931

(.215)

	
	PATENT
	.405**

(.198)
	1.500

(.297)

	Fixed Payments only
	Cons
	-10.710***

(1.812)
	

	
	SIZE
	.506***

(.103)
	1.658

(.170)   

	
	PREVIOUS
	-1.013

(.791)
	.363

(.287)  

	
	SPERS
	.515

(.461)
	1.673

(.771)   

	
	FPERS
	-.783*

(.462)
	.457

(.211)    

	
	PATENT
	.848**

(.357)
	2.335

(.833)   

	Observations
	493
	
	

	Log Likelihood
	-421.729
	
	

	Chi2
	44.53
	
	

	Prob>Chi2
	.000
	
	

	pseudoR2
	.050
	
	


Numbers in parentheses are standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1


Introducing control variables like sectors, duration of the contract, foreign capital and the interaction between PATENT and SPERS yield the results shown in Table 8. The coefficient on PREVIOUS, PATENT and PATENT*SPERS are all of the correct sign and significant beyond the .05 level for the category two-part tariff. Moral hazard on the licensee side is important to distinguish among contracts with two part tariff and royalties only. SIZE, SPERS and FPERS are all of the correct sign and significant for the category fixed payments only. Moral hazard on the licensee side and on the licensor side is important to distinguish among contracts with fixed payments only and royalties only. Risk aversion indicates that “fixed payments only” category is more likely to be chosen than royalties only the larger the variable SIZE is.

Table 8

Multinomial logit

	TYPEPAYM
	Variables
	Coefficients
	RRR

	Two-part tariff
	
	
	

	
	TEXTIL
	-.241

(.327)
	.787

(.257)

	
	CHEMICAL
	-.648**

(.287)
	.523

(.150)

	
	CONSTRUCTION AND MINING
	-.565

(.903)
	.568

(.513)

	
	SHIPBUILDING
	-.499

(.984)
	.607

(.597)

	
	FOREIGNK
	.0511

(.254)
	1.052

(.267)

	
	PREVIOUS
	-1.181**

(.530)
	.307

(.162)

	
	PATENT
	.658**

(.294)
	1.931

(.568)

	
	SPERS
	.532

(.341)
	1.703

(.581)

	
	SIZE
	1.092

(.071)
	1.115

(.078)

	
	FPERS
	-.105

(.273)
	.899

(.246)

	
	DURATION
	.0427

(.028)
	1.043

(.029)

	
	Patent*spers
	-.995**

(.498)
	.370

(.184)

	Fixed Payments only
	
	
	

	
	TEXTIL
	-1.127

(1.128)
	.324

(.365)

	
	CHEMICAL
	-.671

(.678)
	.511

(.347)

	
	CONSTRUCTION AND MINING
	-30.697

(1.58e+07)
	4.66e-14

(7.34e-07)

	
	SHIPBUILDING
	-33.995

(1.71e+07)
	1.72e-15

(2.94e-08)

	
	FOREIGNK
	.245

(.662)
	1.278

(.847)

	
	PREVIOUS
	-.409

(1.135)
	.665

(.755)

	
	PATENT
	-.476

(1.179)
	.621

(.733)

	
	SPERS
	1.657**

(.828)
	5.24

(.4.34)

	
	SIZE
	.570***

(.193)
	1.769

(.341)

	
	FPERS
	-1.226*

(.712)
	.294

(.209)

	
	DURATION
	.071

(0.318)
	1.073

(.076)

	
	Patent*spers
	.696

(1.417)
	2.006

(2.842)

	Observations
	357
	
	

	Log Likelihood
	-269.306
	
	

	Chi2
	44.11
	
	

	Prob>Chi2
	0.007
	
	

	pseudoR2
	0.076
	
	


Numbers in parentheses are standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1


Splitting the database between those contracts in which the knowledge transferred is protected by means of a patent and those contracts in which the technologies are not protected by a patent yields the results shown in Tables 9, 10 and 11. SIZE, and FPERS are all of the correct sign and significant for the category fixed payments only. Moral hazard of the licensee is not important to explain the difference between contracts with royalties only and royalties plus fixed payments. This can be explained as follows: if the contract includes a patent the moral hazard of the licensee is lower since the knowledge is protected by law. In other words, if there is a patent the probability to find royalties increases because the possibility to find moral hazard of the licensee is lower. Patent has statutory protection. In this case, the licensing company is not only dependent on good faith and contractual safeguards for the protection of its ownerships rights. Moral hazard on the licensor’s side indicates that royalties only is more likely to be chosen than fixed payments only the larger the FPERS is. Bigger firms are more likely to sign contracts with fixed payments only than royalties only agreements.

Table 9

Patents, Multinomial Logit

	
	
	Coeff.
	RRR

	TYPEPAYM
	
	
	

	Two-part tariff
	Cons
	-1.216

(1.397)
	

	
	SIZE
	.0756

(.0855)
	1.079

(.0923)

	
	PREVIOUS
	-.435

(.755)
	.647

(.489)

	
	SPERS
	-.245

(.434)
	.782

(.339)

	
	FPERS
	-.136

(.408)
	.873

(.356)

	Fixed Payments only
	Cons
	-9.482***

(3.177)
	

	
	SIZE
	.497***

(.149)
	1.644***

(.246)

	
	PREVIOUS
	-.747

(1.245)
	.474

(.590)

	
	SPERS
	.930

(.750)
	2.533

(1.902)

	
	FPERS
	-2.027**

(.808)
	.132**

(.106)

	Observations
	200
	
	

	Log Likelihood
	-182.265
	
	

	Chi2
	20.03
	
	

	Prob>Chi2
	.00102
	
	

	pseudoR2
	.0521
	
	


Numbers in parentheses are Standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1
However, moral hazard of the licensee (PREVIOUS) contributes to our ability to distinguish between contracts with royalties only and two-part tariff if the contracts do not include patents (Tables 10 and 11). In this case, the risk is greater, since the knowledge is not protected by law, and the probability to find moral hazard of the licensee increases. The variable which allows us to distinguish between fixed payments only and royalties only is the size of the firm (SIZE). 

Table 10

No patents, Multinomial Logit

	
	Variables
	Coeff.
	RRR

	TYPEPAYM
	
	
	

	Two-part tariff
	Const
	-1.785

(1.194)
	

	
	SIZE
	.0709

(.073)
	1.074

(.078)

	
	PREVIOUS
	-1.323**

(.560)
	.266**

(.149)

	
	SPERS
	.424

(.299)
	1.527

(.457)

	
	FPERS
	.0326

(.287)
	1.033

(.296)

	Fixed Payments only
	Cons
	-11.493***

(2.637)
	

	
	SIZE
	.532***

(.148)
	1.702***

(.252)

	
	PREVIOUS
	-1.176

(1.073)
	.308

(.331)

	
	FPERS
	.463

(.602)
	1.588

(.956)

	
	SPERS
	.0835

(.584)
	1.087

(.635)

	Observations
	293
	

	Log Likelihood
	-234.646
	

	Chi2
	25.39
	

	Prob>Chi2
	.0013
	

	PseudoR2
	.0513
	


Numbers in parentheses are Standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1
The control variable DURATION is also a significant variable to explain the difference among different types of payment in a licensing agreement (Table 11). The effects of uncertainty tend to be reduced with shorter duration contracts. The longer the contract, the less probable it is we encounter contracts with fixed payments only. The reason can be, as Crocker and Masten (1991) have pointed out, that the greater uncertainty associated with contracts of longer duration appears to favour more flexible pricing. We see that the existence of a previous relationship between the parties decreases the relative risk of two-part tariff by 15.7 percent if the contract does not include patents. 

Table 11

No patents, multinomial logit

	TYPEPAYM
	Variables
	Coefficients
	RRR

	Two-part tariff
	
	
	

	
	TEXTIL
	-.821

(.515)
	.440

(.227)

	
	CHEMICAL
	-.796**

(.353)  
	.451**

(.159)

	
	CONSTRUCTION AND MINING
	-.0817

(1.266)
	.921

(1.166)

	
	SHIPBUILDING
	-.0438

(1.148)
	.957

(1.098)

	
	FOREIGNK
	.227

(.335)
	1.255

(.421)

	
	PREVIOUS
	-1.847**

(.808)
	.157**

(.127)

	
	SPERS
	.484

(.365)
	1.623

(.593)

	
	SIZE
	.108

(.0947)
	1.114

(.105)

	
	FPERS
	-.226

(.346)
	.797

(.276)

	
	DURATION
	.0872**

(.0395)
	1.091**

(.0431)

	Fixed Payments only
	
	
	

	
	TEXTIL
	-33.159

(1.16e+07)
	3.97e-15

(4.60e-08)

	
	CHEMICAL
	-.491

(.805)
	.612

(.493)

	
	CONSTRUCTION AND MINING
	-32.387

(3.43e+07)
	8.60e-15

(2.95e-07)

	
	SHIPBUILDING
	-33.945

(3.50e+07)
	1.81e-15

(6.33e-08)

	
	FOREIGNK
	.786
	2.194

(1.808)   

	
	PREVIOUS
	-.009

(1.207)
	.991

(1.196)

	
	SPERS
	1.155

(.942)
	3.173

(2.988)

	
	SIZE
	.519**

(.230)
	1.682**

(.387)

	
	FPERS
	-.380

(.880)
	.684

(.602)

	
	DURATION
	-.251*

(.151)
	.777*

(.117)

	Observations
	222
	
	

	Log Likelihood
	-156.834
	
	

	Chi2
	43.61
	
	

	Prob>Chi2
	0.002
	
	

	pseudoR2
	0.122
	
	


Numbers in parentheses are Standard deviations.

*** p < 0.01, ** p < 0.05, * p < 0.1
If we split the database between contracts with patents and contracts which do not include patents, the results change. If the knowledge transferred is not protected with patents, the probability of finding two-part tariff in comparison with royalties only increases if the moral hazard of the licensee is lower. In all specifications size of the firms has a significant effect on the choice of contracts with fixed payments only. The coefficient on DURATION is significant for contract with no patents. Transactors are more likely to set contract with fixed payments only in short-term contracts. Overall, the results do not suggest much of a basis for distinguishing between “two-part tariff” and “royalties only” if the contract includes patents. Moral hazard models do not provide good grounds for the structure of payments if the licensing agreements includes a patent. 

5. 6. Conclusion

The objective of this paper has been to investigate how the design of licensing contracts is affected by the presence of asymmetric information between the contracting parties. There is an abundant theoretical literature analysing the implications of moral hazard, adverse selection and risk aversion for the optimal contract. My empirical analysis suggests that these information asymmetries are, in general, important for the terms of the contract actually chosen.

Debates about whether moral hazard, risk aversion and asymmetric information lead to licensors establishing fixed fess or variable payments continue to this day. These debates reflect theoretical and empirical difficulties. Empirical work on licensing contracts is limited due to lack of data and more work is needed to test existing theoretical propositions. 

I considered three main hypotheses for this work. The first one was that moral hazard on the part of the licensee increases the probability of observing a fixed payment. The second hypothesis concerns moral hazard on the part of the licensor; I concluded that when this problem is present, the parties will be more likely to choose a contract with royalties. Finally, I analysed the hypothesis that risk aversion on the part of the licensee should push the contract towards royalties.

In general, it seems that my first and third hypotheses are strongly supported by the data, whereas I only find weak evidence in favour of the second one. Concerning moral hazard on the part of the licensee, I used three different variables to identify this problem: whether the parties have had a previous relationship, whether the contract involves training of Spanish personnel, and whether the technology being licensed is protected by a patent. I have found evidence that having a previous relationship between parties decreases the moral hazard problem, and hence decreases the propensity to include fixed payments in the contracts. This variable does not, however, seem to have an influence on the choice between fixed payments and a two-part tariff. Moreover, I found that this variable is more significant when non-patented technology is concerned. This finding is congruent with the idea that non-patented technology is more sensitive, from the point of view of the licensor, than patented technology.

Concerning the second variable that was proposed as an indicator of moral hazard, i.e., whether the contract involves training of Spanish personnel, the findings are much weaker. The coefficients I find are of the expected sign in all specifications. This variable is significant only to distinguish among contracts with two part tariff and contracts with royalties only. 

I also suggested that the existence of a patent is an indicator of the presence of moral hazard on the part of the licensee; here the argument was that deceitful usage of the technology is more difficult when it is protected by a patent. As an alternative view, I suggested that moral hazard is indeed a greater problem for patented knowledge, since this knowledge is more recent. My results are slightly ambiguous. Overall, I find support for the second hypothesis: when the technology is patented, the parties are more likely to agree on fixed payments. It seems, however, that the interactive effect with the other variables indicating moral hazard goes in the opposite direction: whenever moral hazard is a problem, it tends to be less severe when the technology is protected by a patent.

Turning to the second main hypothesis –moral hazard on the part of the licensor- I find relatively weak evidence supporting this hypothesis. The coefficients concerning this variable are generally of the expected sign, but rarely statistically significant. It does seem to have some power in explaining the choice between contracts with fixed payment only versus contracts with royalties only, whereas the effect concerning two-part tariff is uncertain. Hence, I conclude that moral hazard on the part of the licensor seems to be of less importance than moral hazard on the part of the licensee in determining the terms of the contract.

My last hypothesis was that risk aversion on the part of the licensee would push the contracts towards royalties. Using the equity capital of the Spanish firm as a proxy for risk aversion, I find that it has a very strong effect on the type of contract chosen. Generally, a larger firm tends to be more willing to accept fixed payments. When analysing the problem as a choice between three different possibilities, I find that the size of the firm can explain the choice between a contract with royalties only versus a contract with fixed payments only. Furthermore, I find that the effects are the same for patented and non-patented technologies.

To sum up, I have found that moral hazard and risk aversion on the part of the licensee do have an impact on the contract terms chosen. The effect I have identified is of the expected sign. I do not find evidence that moral hazard on the part of the licensor is of great importance; this might be either because my proxy is not strong enough or because the problem is actually absent. Finally, I find that the presence of a patent has an effect that is not completely straightforward; on the one hand licensors with patented technologies seem to be more cautious, but on the other hand the presence of a patent seems to attenuate the moral hazard problem.

One issue I have left aside so far is the possible endogeneity of the independent variables. In my opinion it is very unlikely that there is a causal effect going from the contract specification to the independent variables I have chosen. In most cases this can be ruled out simply because the realisations of the independent variables precede the negotiation of the contract. The only remaining variables are training of Spanish personnel and the visit of foreign personnel to the Spanish firm. Since these variables are largely dependent on the needs as determined by the nature of the technology, it does seem unlikely that they would be influenced by the terms of the contract.

5.7. Appendix

Table 1

 Timing of Royalty Payments

	
	
	Year of the signature
	
	

	
	
	Pre 1964
	1964-1967
	1968-1972
	Total
	Missing values

	Fixed Payment only
	Number
	3
	44
	38
	85
	0

	
	% Within year  
	1.5
	9.3
	16.5
	9.2
	

	Royalty
	Number
	198
	438
	193
	829
	11

	
	% Within year  
	98.5
	90.7
	83.5
	90.8
	

	
	Total
	201
	482
	231
	915
	

	
	% Within year  
	100.0
	100.0
	100.0
	100.0
	


Source: My own database
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