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Supply chain interactions can partly be described by Agency Theory. Yet according to Salanié (2003), Agency
Theory has still not received enough empirical validation. We propose a validation in supply chain context.
Although we do not enter into psychological or social reasons for partnering, we included subjective probability
introduced by Kahnneman and Tversky in their seminal paper in Econometrica (1979), which led to evolution of
Prospect Theory. Using Prospect theory’s Value functions in classical derivation of the optimal contract, we derive
the analytical form of the Lagrange multiplier (shadow price) which we then test and empirically derive the value of
this multiplier in a large scale supply chain survey.
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1. Introduction
It is almost impossible to imagine a larger company without suppliers and buyers located in diverse parts of the
world. A network of such companies, unified in order to deliver the finished product to the customer is called a
supply chain. A whole issue of International Journal of Operations and Production Management (2006) has been
devoted to Supply chain management (SCM). In 1990’s SCM was propagated for its synergic effects and many
benefits of SCM collaborations have been listed. Yet today SCM is a reality. It is something that is happening, and
isolated companies either survive locally as small manufacturing islands or they disappear under the entrance of
global supply chains of companies from all over the world from US, Europe to China. If supply chain relationships
are a fact and a necessity in today’s global world, then we need some theoretical framework or prescriptive model in
order to best exploit possibilities in supply chain relationships.
There are still disruptions of Supply Chains because of natural disasters or by misbehaving of a SC partner. Such
disruptions cause huge losses and companies do everything in their power to avoid such disruptions. Although not
much can be done about natural disasters, the question is - can we do something about misbehaving of partners.
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According to Metzner (2004, pp. 68), only 10-30% of SC relationships are true partnerships based on trust. It means
that the rest of relationships are one-time relationships characterized by opportunism, moral hazard and adverse
selection. Therefore we concentrate only on 70-90% of relationships which we will analyze through Principal-Agent
framework.
A great deal has been written about the validness of Agency theory and the application of Agency theory in supply
chain context is growing. Still, a word of caution is needed here. Salanié (2003) warns that Agency theory cannot be
used because of lack of empirical validation. His main argument is that utility functions of the principal and agent
are not known and therefore cannot be verified. He actually posed two serious research questions to anybody that
intends to use Agency theory;

• Do incentives matter at all?
• Do contract derived by the Agency theory coincide with those in the real world?

We do not aim to answer these questions, rather just a test of Agency theory in SC context. A natural consequence
of this research is the empirical validation of Agency theory, using Lagrange multiplier (shadow price) as an indirect
parameter in theory testing. In this work we describe the research and the research instrument. According to Salanié
(2003, pp. 462) the reason why Agency theory is not tested is because of lack of knowledge of principal’s and
agent’s utility functions. If we use Value functions instead of unknown utility functions, maybe some answers can
be found. The Prospect’s theory Value functions were tested during two decades; therefore we can take them as
valid equivalent functions.

We will briefly describe the supply chain context and then address the Agency theory’s propositions followed by a
brief description of the Prospect theory and Value functions. The largest portion of this work will be an analytical
derivation of Lagrange multipliers followed by a description of the survey and derivation of results. We will
describe how we validated at least a part of the Agency theory using specific methodology through this large scale
survey and hypothesis testing propositions. We then devote a section to managerial implications as a consequence of
these results. Finally we conclude our work and propose further research directions.

2. The context: Supply chain settings
Cristopher (2005, pp. 129) argues that Supply Chain Management (SCM) is actually an answer to Toyota’s Just-In-
Time (JIT) system, derived as a pure necessity – lack of storage space. Partnering is the core of Toyota’s JIT system.
Just to get a glimpse what SCM is actually about we adopted Ballou’s (2004, pp. 39) SCM decision framework;
location decisions, inventory polices, transportation modes, mode of transactions, customer support, purchasing and
storing. As we can see from these issues, there are actually three levels of decision making in functioning of a
supply chain. Ritchie and Brindley (2007, pp. 314) describe strategic concepts related to the environment and
information exchange, tactical decisions related to direct supply chain interactions (including stockholding and
delivery) and operational level transaction processing. Ritchie and Brindley say that those operational level
transactions have to be defined on the strategic level. These levels are interrelated and they can not actually be
separated as we can see with the connection of information on operational level and strategic level. Moreover,
Granot and Šošić (2005) comment that these strategic decisions about which information will be shared is not
straight forward. For example Ford, Volkswagen and BMW do share their information with potential suppliers
through online auctions. For Ford this means reduction in ordering costs from 150$ to approximately 15$.
Companies like Microsystems and Oracle are more cautious, trying to get tighter security and collaborations with
suppliers - any information having to do with new products are considered confidential (Granot and Šošić 2005, pp.
93).



We can see that it is a strategic decision with whom to partner and what information will be shared. The process of
partnering is also not straight forward. Knoppen and Christiaanse (2007, pp. 165) divide supply chain partnering into
three stages: a decision stage, a preparation stage and an operation stage. We claim that Agency theory propositions
of self interest dominate and the information is asymmetric in this decision phase. Potential partners move into next
phase when information asymmetry is reduced and decisions about risk and incentives sharing are reached. The
preparation stage is also very critical as the decisions are lowered to lower level management where there is risk of
unexpected problems or self interest of these lower level managers who may impede the partnering process. We
claim that if these two phases are more or less successfully passed we enter into the operational phase which is more
or less guided by trust among partners. We will concentrate only on this first phase – decision phase – where
Agency mechanisms dominate.

Figure 1: Process of partnering

Source: Constructed on the grounds of work of Knoppen and Christiaanse (2007, pp. 165)

3. Agency theory in SCM
Agency theory is one of those controversial theories because it is based on an idea that people are self interested and
if they have some informational advantage they will use it in their own interest. There are propositions that if agents
are not controlled or motivated they will shirk and the level of their effort will be lower then what the principal
expects of them and paid them for.
Jensen and Meckling (1976) are considered as fathers of this theory. Some answers to critiques to Jensen’s and
Meckling’s contribution can be found in Jensen (1994, pp. 15). Jensen actually states that the conflicts of interests
between the principal and the agent are the root cause of suboptimal gain that can be achieved by a principal-agent



relationship. Laffont and Martimort (2002) and Macho-Stadler and Perez-Castrillo (2001) derived mathematically
optimal contracts which would motivate the agent to work in the interest of the principal. They derived the
expression of the optimal compensation to the agent so that he puts maximal effort into his work while the principal
maximizes his profits. Both groups of authors have the same way of evaluating the cost of information. They
calculate the optimal compensation in a so called “Referent model” – the case in which the principal and agent have
symmetrical information. Then they derive solutions for various situations: asymmetric information, different risk
preferences and different characteristics of agents. The difference of solutions for symmetrical and asymmetrical
information cases gives the value of information.
We found in Ring (1994, pp. 92) the first reference of usage of Agency theory to supply chain partnering. The center
of his research is actually the question of division of risks (risks from uncertain future and risks that a partner will
not meet the agreed upon goals). In fact every mathematical solution of principal-agent problems has incorporated
an assumption about risk preferences of principals and agents. They both can be risk neutral or the principal can be
risk seeking and the agent risk averse or vice versa. An effort to promote the use of Agency theory in SCM we found
in Shapiro’s (2001) book. He wrote that the question of matching risk preferences between the principal and agent is
the mechanism for aligning goals of a partnership. Rasmunsen (1996, pp. 2) goes even further stating that
partnerships that evolve through supply chain partnerships cannot be understood without a deeper understanding of
Agency theory and its mechanisms. We will come back to mathematical derivations which we need for testing but
the question of risks should be elaborated in greater detail and we will analyze that through the work of Kahneman
and Tversky’s Prospect theory.

4. Risk, risk aversion and subjectivism
The research of people’s risk preferences dates way back into 18th century with Bernoulli’s research of influence of
one’s wealth to risk taking. Bernoulli found that as the individual is wealthier he is less inclined to risk taking in
order to avoid loss of his wealth. He then only proposed that someone’s utility would be an S shaped curve of utility
depending on the individual’s wealth. Then came Neumann-Morgenstern and Markowitz

1
utility functions (also S

shaped) but depending on the net change of the transaction, and those functions were mostly used in negotiating
context where Game theory was used. Kahnemann and Tversky were psychologists and they had another course of
research which is specific for psychology. The psychological methodology consists of testing propositions on large
number of individuals (large samples, extensive usage of statistics). They found that we perceive differently possible
gains and losses and when confronted with a possibility of gain we will tend to avoid risk taking. On the contrary,
Kahnemann and Tversky found that we are much more sensible to potential losses and that in that domain of losses
we are more prone to risk taking. They actually continued on work of Neumann-Morgenstern but their utility
functions were steeper in the domain of losses to include the fact that we are more sensitive to losses (2.25 times)
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.

Also they renamed the utility functions to Value functions to differentiate those functions from the classical utility
functions. So, an individual will behave in a manner that he maximizes his Value function which is the composed of
probability of occurrence of this event (positive or negative) and the value of a possible gain or loss. In their seminal
paper, Kahneman and Tversky (1979) laid ground for Prospect theory (Nobel price in Economics, 2002). In that
paper Kahneman and Tversky also introduced subjective probability. They discovered that we are subjective in
evaluating probability. In fact some of many arguments for this (very well described in Bazermann (1998)) are that
if we are subject to an information flow about some event, this event will start to look more probable. Bazermann
gives an example of a purchasing manager whose decision to contract with a supplier was largely influenced with
the frequency of information bombarding about this supplier.



K
( 1)
ahneman and Tversky’s work was subject to a very rigid experimental testing during these past two decades. The
total value function and the latest versions of functions for subjective probability and individual value function are:

The total value for an individual decision maker will be the sum of value functions of events multiplied by the

corresponding subjective probability. The event is actually the value of a supply chain contract and represents a
possible gain or loss of through a supply chain contract.

T
( 2)
he value (or usefulness) of potential gain or loss is “corrected” by the empirically derived parameters α=0.88 and
β=0.88 which keep the value function in S shape. λ=2.25 is the loss aversion coefficient. By that much we are more
sensitive to losses than of a gain in the same amount.

Figure 2: Graphical representation of Eq. 2 – the value of money
Average person – high α, (α=0,88)
Indifferent person
Low value of money
(α=0, 2)

Figure 2. represents the function f(x) for x ranging from -10 to 10 monetary units. Figure 2 is drawn for the value of
α=0.88 as was evaluated in (Tversky A., Kahneman D., (2000); pp. 59). α=0.88 was obtained by a large scale



experiment so it represent the average of questioned participants of the experiment. α=0.2 is drawn just to interpret
the economical meaning of this function. We can see that the lower the value α, the less worth is the monetary
outcome. In our further analysis we will concentrate only on the upper right quadrant because an agent or a supply
chain partner will not enter a supply chain relationship if he perceives it as a potential loosing situation.

The subjective probability is a function of the probability of occurring of the event , corrected by the empirically
derived parameters γ=0.61 and δ=0.69.

( 3 )

Figure 3: Graphical representation of subjective probability (Eq. 3 for x≥0 )

Eq. 3 and Figure 3. represent the subjective probability. The curve for γ=0.61 represents the curve obtained by
(Tversky A., Kahneman D., 2000, pp. 59) again representing the average of questioned participants of the survey.
Two other curves γ=0.01 and γ=1 represent extreme situations in order to explain the significance of this subjective
probability. The higher the γ, the individual is better able to asses the probability of the situation. The other extreme
is a person that doesn’t believe in anything (very skeptical person) except when confronted by facts and
consequently accepts the fact that the event xi is certain. Majority of people, however belong between these two
extreme situations depicted by the curve γ=0.61. In this curve we can see that the majority of people overestimate
the probability of when the probability is low, but underestimate probabilities of likely events.



A value function for a supply chain member who will have the role of the principal in supply chain is given by eq.
1.:

Where m denotes all possible contracts.
A principal in a supply chain is the company that approaches a potential partner and offers him a contract on “take it
or leave it” basis.
The value function for the agent is:

For right now we suppose that αa≠ αp because two supply chain partners may not perceive same value of money. An
extreme case would be if a principal is a big supermarket and a contract with a local supplier of toothpicks. The
value of the contract in supermarket’s view might be negligible having a small αp. On the contrary to the toothpick
maker this contract might be very valuable, so to this agent this contract would have a higher αa.
Since Salanié (2003, pp. 462) arguments that Agency theory is not tested because of lack of knowledge of
principal’s and agent’s utility functions, we propose to use these Prospect’s theory value functions which are
empirically tested and valid

3
.

We also suppose that γa≠ γp that is that supply chain partners view probability of success of a contract differently.

5. The Lagrange multiplier – the shadow price

We contribute to theory testing by analytical derivation of this Lagrange multiplier and then empirically verify the
value of this multiplier. In our analytical derivation we use the framework used by Macho-Stadler and Perez-
Castrillo (2001, pp.17- 25). Lagrange multiplier comes from the procedure of concave maximization which we will
describe shortly.
The primary objective of a principal (supply chain partner that approaches first) is maximization of his utility, that
is, the value of the contract. Let us suppose that his utility function is the Value function from Prospect theory and
that the principal wants to maximize his value

4
:

(4 )

Since we are looking only into one contract we can omit the summation over i so the principal’s maximization
problem is:
(5 )

On the other hand, the agent will not work for the principal unless his requirements are satisfied. His conditions are
his expected gain from the deal less the effort he has to undertake in order to fulfill the requirements the principal



has imposed. This difference has to be greater then the “reservation utility”, that is, the gain the agent would get
elsewhere. So the agent conditions can be written as:
(6 )

Or if we consider only one possible contract:
(7 )

The first part of this agent value function is his expected gain times his subjective probability. The second part is the
agent’s effort he has to undertake. Argumentation for the quadratic effort function can be found in Bolton and
Dewatripont (2005, pp. 137) and it basically describes that for the agent it is harder to work then to collect money.
The constant c is constant for the deal and represents the cost of work unit.

5
The reason why the effort function is

distinct from the value function is because we consider closing the deal is one event, and working afterwards is
another event. It might be true that as x increases the agent may be more motivated to work therefore his effort
function might decrease for rising x but since we are considering one contract per supply chain partnership we can
assume that for this given x the effort function can be represented as an independent part of the agent function.
So the basic framework is the standard concave maximization subject to constraints. In order to find the principal’s
maximal value taking into account agent’s conditions we have to solve the following problem.

(8 )

s.t.

We form the Lagrange equation using the Kuhn – Tuckers theorem:
6

The LaGrange equation becomes the principal
value function from which we subtract the agent value function multiplied by the LaGrange multiplier.
(9 )

To get the maxims for this function we have to derivate over all parameters x, a and λ.

(10 )



We obtained the Lagrange multiplier (λ) (shadow price) which is actually a function of subjective probability
defined by γ, the value of money α, and a concrete monetary value of the contract between the principal and the
agent.
To understand the economic interpretation of the LaGrange multiplier let us first approximate the derivative and

write: where ΔV represents the change in V when x is changed by Δx. The above relationship then implies
that Δf ≈ λ when Δx = 1. This means that if principal invests on more monetary unit he should expect a benefit in his
value of at least as much as he invested, that is, the Lagrange multiplier has to be over 1.
For the ease of calculation let us define principals and agents coefficients:
(11 )

(12 )

Therefore the Lagrange multiplier would be:
(13 )

We see that λ is a function of the monetary size of the contract x, the value of money α and γ that could be
interpreted as distortion of probability or loosely defined perception of risk. If we want to test end evaluate λ, one
should know all three parameters. The contracted amount x is equal for both sides. Let us suppose that the value of
money is approximately equal for both sides. This assumption is drawn from the usual description of agency theory.
An agency problem arises when one party (principal) offers a contract to the agent on take-it-or-leave-it basis. The
reason why the principal offers such a contract is primarily because the principle does not know how to do the job,
or the job is time consuming for the principal so he offers the job to the agent. So the service that is contracted by
the principal to the agent has approximately the same value to the principal and the agent. It then leaves us with only
one unknown parameter and that is γ - distortion of probability. Distortion of probability is very hard to measure
because we have to have certain probability of an event and the perception of the respondent to that event. To
measure that with some confidence we used two measures: the respondent’s view of risk on Likert scale and his risk
propensity on a Likert scale. The measure of risk is a proxy to which we compare risk propensity. The difference
between the evaluation of risk and risk propensity is the distortion of probability. The higher the risk propensity
there is a greater possibility of overvaluing probability, while lower the risk propensity represents the greater
probability of underestimating probability. With this logic it follows that the Lagrange multiplier is actually the ratio
of principal and agent’s difference in evaluating probability.
(14 )



This ratio on the other hand can be easily measured.
Derivation of Lagrange equation over the agent’s effort gives:
(15 )

Since λ cannot be zero, and c the unit price of work cannot be zero, the equation 9 has only one possible solution
and that is when a is 0, which actually means that the agent will really always invest least possible effort.
Derivation of the Lagrange function over the multiplier gives:

(16 )

The result implies that under the optimal contract which maximizes principal’s value, the optimal compensation to
the agent should be the function of exerted effort by the agent but corrected for his subjective probability.
Now let us consider several extreme cases. Let us suppose that our agent has a subjective probability system as a
normal person so his γ=0,61. He overestimates the probability of rare events and underestimates likely events. So
the optimal compensation from the principal to the agent is proportional to the fixed price c per unit times the square
of agent’s effort in same units, but then corrected for the agent subjective probability or loosely said corrected for
the agent’s perception of risk.
Other extremes are an agent that perfectly sees reality so his γ=1, or an agent that is extremely skeptical so his γ=0,2.
These extreme situations are shown in figure 4. In figure 4 we present

for different values of γ.

Figure 4: How much will the agent ask for his work?



As can be seen from Figure 4., an average person will ask 7,5973 times normal wage for risk compensation of risky
events (probabilities around p≈0 that is risky events). As the risk decreases and probabilities of events converge to 1,
the agent doesn’t ask for risk compensation. The extreme case of a very skeptical individual γ=0.2 he asks for an
augmentation of his wage at all probabilities around 15 times. The more skeptical the agent γ→0 the risk
compensation is even higher. It is unlikely that any principal would hire such an agent unless he is the only one that
could do the job.

6. Empirical testing of Agency Theory in SC settings

1. Methodology of the research

There are a number of methodologies that we see in Operations management field as Action research or Case
research but those methodologies involve a single company as a unit of research and therefore they were excluded
from our consideration. Moreover, Verstegen (1998, pp. 10) explicitly states that these two methods are not
applicable for Supply Chain research.
We decided for survey based instrument reinforced by arguments laid out by (Forza, 2002, pp. 152) that with quality
survey instruments gap between theory and practice can be diminished. Some authors disregard survey based
instruments because of manager’s subjective opinion but (Fynes et al, 2005, pp. 9, Dess and Robinson, 1984,
Venkatraman and Ramanujam, 1986) have found that managerial judgments do not diverge significantly from the
objective values acquired from external sources.
In designing and testing the survey instrument we followed the strict and detailed procedure laid out by Churchill
and Iacobuchcci (2002, pp. 315). Some questions were masked and the whole questionnaire was written in very
simple language avoiding any reference to Agency theory. In order to simplify the completion of the questionnaire
wherever possible, answers were proposed. The questionnaire was tested in a workshop including representatives
from 10 manufacturing companies who gave valuable suggestions for improving the clearance of the questionnaire.



For the purpose of this research the target population was whole manufacturing and the whole retail sector in Croatia
with over 20 employees. The reason to include whole manufacturing and whole retail sector was to get a sample
with several supply chains on which the analysis could be done. The target population was 1170 retail shops and
1480 manufacturing companies. We obtained 113 answers from retailers and 179 answers from manufacturers. This
represents an 11.06% response rate which is acceptable for questionnaire based survey instrument. The sample was
verified for significance according to industry and size and the sample showed representativeness on both criteria.
Managers were asked to reflect on their most important buyer and most important supplier. This
does have drawbacks if a company has several important suppliers or buyers but for simplicity
we asked them to concentrate only on one. Therefore we have in total 293 relationships with a
buyer and 293 relationships with a supplier. Given that our target population is the whole retail
and manufacturing sector, we believe that with this sample we can cover supply chains in
Croatia.
The survey was sent by mail to 2781 companies. We got a very good response from the
manufacturing sector but the retail sector lagged. Therefore for two weeks retail companies were
contacted and asked to participate in the study.
The questionnaire was six pages long and very condensed. It covered general description of the answering company
and industry. A large portion was devoted to questions related to Agency theory and another significant portion
covering Supply Chain practices like forecasting, planning, inventory management, distribution and the like.
Another part was related to risks, intensity of those risks and risk propensity of the responder.
For the purpose of verifying the Lagrenge multiplier we concentrated especially on the part of the questionnaire
where the respondent of had to asses the risk associated with the relationship, who has the better bargaining position,
assessed risk propensity of this buyer and supplier as well as self assessment of risk propensity, contract type and
division of risk.

2. The measurement of the Lagrange multiplier

The LaGrnage multiplier is given by equation 13:

If we suppose that our agents and principals have the same value function coefficients and same perception of
probability that is αa= αp= 0,88 and that γa= γp=0,61 that is that both principal and agents are average persons, than
our LaGrange multiplier is exactly equal to 1.
In a more likely case where the principal is more prone to risk and that the value of the contract is more dear to the
agent then to the principal (αp< αa), then the exponent of the Lagrange multiplier becomes negative, thus the
LaGrange multiplier becomes less then one.
If we do all the possible combinations of those parameters we would obtain the following table:
Table 1: Theoretical values of the Lagrange multipliers

αa < αp αa = αp αa > αp

rp > ra λ>1 λ>1

? Most likely situation
Principal more prone to
risks, agent values the
contract more



rp = ra λ>1 λ=1 λ<1

rp < ra

? Principal less prone to
risks, principal values the
contract less
Against Agency theory
propositions about agents

λ<1 λ<1

In the questionnaire each responder had to evaluate his contract with the major supplier and his major buyer. Let us
suppose for a moment that our answering firm is in position of a principal if he contracts with his supplier and in
position of an agent if he contracts with his buyer.
First we need the value of the coefficients r. We did not measure the absolute value of r rather only is the rp < ra, rp >
ra or rp = ra. If the answer was rp > ra then the answer was coded 2, if the answer was rp < ra the answer was coded 1,
and if the answer was rp = ra then it was coded 0.
First, let us look at the distribution of our answers. In the case the answering company is the principal we obtain:
Table 2: Number of cases and risk propensities for the principals in 9 different situations

Number of cases
Average
risk propensity

αa < αp αa = αp αa > αp

rp > ra
17

3,35

32

3,73

35

3,15

rp = ra
34

2,9

90

3,09

46

3

rp < ra
14

4,32

18

3,89

8

5,14

And if the answering company is the agent we obtain:
Table 2: Number of cases and risk propensities for the agents in 9 different situations

Number of cases
Average
risk propensity

αa < αp αa = αp αa > αp

rp > ra
7
3,4

39
3,39

64
3,82

rp = ra
13
3,16

85
3,37

62
2,79

rp < ra 5 10 11



4,03 4,4 4,94

One can readily see that the situation in which the principal is less prone to risk taking in comparison to an agent is
negligible. Interestingly the case that dominates is where the principal and agent have approximate risk propensities
and evaluations of reality and likely values of money, or that the money is more important to the agent.
If we look back into equation 13., it can be seen that the λ is proportional to ratio of prinacipal’s and agent’s r, the r
being the function of probability of the event and the subjective evaluation of this event. The dependence of r on
probability and likelihood of the event is not linear rather quite complex. Therefore we introduced risk propensity, a
construct which among other things depends on perception of risk, intrinsic risk propensity and experience with
risky situations in terms on quantity and characteristics of the situation, described in more details in Pablo (1997)
and we believe that this risk propensities among other things capture well the r which has largely to do with
perception of risk.
In order to evaluate the Lagrange multiplier, all we had to do is divide risk propensities of the
principal with those of the agent and check if those values coincide with the theoretical ones
obtained in table 1.
We obtain the following result:
Table 4: Theoretical values of the Lagrange multipliers and results

αa < αp αa = αp αa > αp

rp > ra
λ>1
1,01

λ>1
1,13

?
1,21

rp = ra
λ>1
1,09

λ=1
1,09

λ<1
0,92

rp < ra
?
0,93

λ<1
0,91

λ<1
0,96

The question how to measure the Lagrange multiplier is very tricky. If we wanted to really measure the multiplier
we would have to know the r and α of each responder in each situation. Rather, in our experiment only the ratios are
known. Therefore in tables 2 and 3 we show the distribution of answers for two situations; one in which the
answering company is the buyer and we coded this situation “The principal” situation, and the other situations where
the company is the supplier – we coded those as “The agent” situation. In table 4. one can see that the values of
LaGrange multipliers do follow the theoretical prescriptions and that the average value of all cases is λ
=1,031±0,106.
One could argue that risk propensities can not be a substituted instead of α and γ and that the relationship is only
hypothesized. This is true and this is the question for further researches which could lead to better description of λ.
With our approximation we could only answer if the λ is greater or smaller then 1. We obtained λ greater then one.
If we look at the shadow price as a marginal value to the principal if he invests one more monetary input then the
multiplier has to be over one, but if we look at coefficients α and γ then the multiplier has to be lower then one. The
result we obtained covers both possibilities which are not a decisive confirmation of the validity of Agency theory in
supply chain settings.



7. Conclusion

Agency theory is all about motivating agents so that they deliver maximal profit to the principal. That is possible
when an outcome or the result of the deal is measurable and could be in case of a breach of contract - easily proven
in Court. But such easily measurable cases are not that usual and principals in order to assure that the agent is
working in his interest should monitor him. Therefore we have a classical optimization problem where we have to
balance rewards given to the agent and all possible expenses resulting from monitoring (audit reports, law suites and
the like are all examples of monitoring costs).

Economic interpretation of the LaGrange multiplier follows from the fact that the derivative where ΔV
represents the change in V when x is changed by Δx. The above relationship then implies that Δf ≈ λ when Δx = 1.
This means that if principal invests one more monetary unit he should expect a benefit in his value of at least as
much as he invested, that is, the Lagrange multiplier has to be over 1.
Equation 13 shows that the shadow price or the LaGrange multiplier depends on r and α, both depending on
parameters α and γ from the Prospect theory. We first derived possible values of λ which are represented in Table 1.
and then we tested these theoretical values against empirical findings. We were able to do so because our sample
covered 293 companies which reflected on their relationship with the most important buyer and supplier. Cases are
extracted and separately for principals and separately for agents. The shadow price is according to Equation 13 is the

ratio of principal’s and agent’s r and α. Overall LaGrange multiplier is which is in accordance with the
economic interpretation of this multiplier. But in our testing which covered situations which are not characteristic
for principals (principals less prone to risk than the agent) the LaGrange multiplier was less then one, but this
situations are not characteristic for principal agent situations. Frequencies of each situation is in accordance with
Principal agent theory assumptions, that is, the principals are more prone to risk taking than agents.
Given that the shadow price depends on risk propensities of potential partners we find that further research should
go in that direction. Some benefits of such studies are obvious but have a significant drawback when applied to the
real business settings. For example, Jullien et al.(2007, p. 151) show that the agent can benefit if he hides his risk
preferences. The same thing can be found for the principals. Cella (2005, p. 191) proposes that principals should not
reveal their risk preferences. If one pursues these advices, than we are all together at the beginning – dealing with
asymmetric information – the classical setting of Agency theory.
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