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Preface

Transfer prices are of dominant importance in company practice and a decentral-
ised organisation, e.g. a profit centre-organisation, is most widely used.

This textbook' takes an innovative controversial approach by looking at func-
tions of transfer prices and how different types of transfer prices can fulfil them. It
is partially the result of a planned book by the author originally, together with Ralf
Ewert and Alfred Wagenhofer, building on their highly successful German text-
book (2014) taking a wide approach and scope on Management Accounting, pre-
dominantly from a German perspective (their permission to use material derived
from their German book is greatly appreciated).

Suggestions for transfer prices, commonly found in other textbooks, will be
addressed and it will be shown why they do not contribute to solve the problems
companies face. With the support of numerous examples and exercises a concep-
tual understanding of this most relevant management topic will be developed.

Transfer pricing is a part of most advanced courses on Management Accounting
and/or Management Control and the analysis of transfer prices receives increasing
attention. In almost all management accounting textbooks, it is usually covered in
one chapter or perhaps only as a part thereof. This often leads to serious oversim-
plifications and reductions of contents. This book aims at filling this gap and to
provide a concise and controversial view on the topic.

Transfer prices are strongly linked to management control; therefore, their
analysis from the management accounting and management control perspec-
tive is the focus of this book.

" This book’s published version has benefited from helpful feedback, formatting support and
suggestions by Mareike Hornung, Ruth Mattimoe and Robert Luther.



Learning Objectives

After studying this book, you should be able to:

Understand the functions of transfer prices and cost allocations and the underlying
conflict between coordination and profit allocation

Analyse cost-based, market-based and negotiated transfer prices (in different
forms) and their suitability (in general)

Discuss market-based transfer prices in perfect and imperfect markets and the
influence of synergies

Understand marginal cost-based transfer prices for optimum coordination while
being aware of the need to consider the problem of incentives and dysfunctional
behaviour in the solution

See the distortion of cost structures as a major argument against the use of full
costs; apply an agency model based on full costs to show that the optimum
transfer price is above marginal costs and that market prices would interfere
with the solution

Understand the applicability of multi-tier transfer prices for solutions possibly
leading to optimum coordination

See dual transfer prices as an optional choice for solutions possibly leading to
optimum coordination and understand any difficulties and problems arising

e Discuss negotiated transfer prices as one type of transfer price
e [earn how to share risk under uncertainty and see the resulting behavioural

effects

e Compare the ex-post and ex-ante views on transfer prices
e Show how to solve the capacity adjustment problem by the use of transfer

prices and how to correct (i.e. punish) untruthful reporting by a specific transfer
pricing mechanism

e Determine optimum transfer prices in a NAsH equilibrium
e (In general:) Understand the effects resulting from asymmetric information and

show potential misjudgements and incorrect decisions caused by transfer prices.

vii
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Chapter 1
Cost and Management Accounting

Abstract The accounting system deals with the conceptualisation and condi-
tions of the company’s information systems. The management accounting system
supports the planning and coordination of company decisions and has two main
functions: Decision-making (decision support) and behavioural control (decision
influencing).

Keywords Accounting system < Management accounting + Cost accounting -
Behavioural control + Decision support + Coordination - Management control

1.1 Content of the Accounting System

The accounting system deals with the conceptualisation and conditions of an
organization’s information systems. In principle, management accounting covers
all information systems designed for the internal user, i.e. the manager as deci-
sion-maker in the company. In contrast, external—or financial accounting—is
directed toward the external users, such as investors, creditors, customers, suppli-
ers, competitors and the public.

The separation between internal and external accounting or management and
financial accounting arises out of the different relationships between information
producer and information user of the respective system. For financial account-
ing, the producer and the user are definitely different people; the producer
essentially has a better state of information about the data that enter the system.
Therefore, a high degree of regulation to guarantee a certain quality level of the
information characterises this part of the accounting system. Legal rules support
this, for example, for auditing and partly for specific agreements between producer
and user (e.g. loan contracts). Often, the company as an institution is considered a
monolithic block: as the producer of the information.

Management accounting can be understood in the sense that it fulfils its tasks
free of legal and other restrictive rules. Conflicting aims and objectives with exter-
nals (for example stakeholders) do not seem to appear, at least at first glance.

© The Author(s) 2015 1
P. Schuster, Transfer Prices and Management Accounting,
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2 1 Cost and Management Accounting

Yet, this does not imply that management accounting is free from conflicting
objectives, they appear in the form of conflicts between decision-makers of dif-
ferent hierarchies within a company. The company’s organisation and the result-
ing allocation of decision competences and responsibilities therefore gain essential
importance for the management accounting system.

The management accounting system supports the planning and coordination
of company decisions, particularly in the short run. The measures costs and rev-
enues can be understood as the resource (goods) consumption, respectively pro-
duction according to the company’s objectives within a period. Usually they are
derived from expenditures and yields.

1.2 Functions of Management Accounting

Management accounting has two main functions:

¢ Decision-making (decision support)—"“influencing one’s own decisions”,
e Behavioural control (decision influencing)—"“influencing other people’s
decisions”.

According to the decision-making function, management accounting is an instru-
ment of information as a basis for decisions made by management. Conflicting
objectives are not considered further. Either there are no such conflicts if an indi-
vidual acts (one-person context) or the company implicitly considers congruency of
the objectives between the user, the upper manager and the producer of the informa-
tion. This function can therefore be referred to as influencing one’s own decisions.

Traditional management accounting literature mainly deals with this function.
The concept and structure of accounting systems that deliver the best information
supply support for certain decision types. Information that is more exact never
impairs improvement of decision-making, as long as the costs of information are
not considered. Only when the additional costs of information retrieval are fully
considered and compared to gains caused by more precision it may become appar-
ent whether the trade-off is favourable or not. Typical decisions that the manage-
ment accounting system supports are related to the production schedule, the price
determination or the procurement policy, as well as cost management. To be able
to make suitable decisions, information about the cost amounts, the costs dynam-
ics and possible effects are important.

1.3 Behavioural Control Function of Management
Accounting

Decision support is at the centre of attention for the behavioural control function
as well, but in a different way: it is to influence decisions made by others, i.e.
influencing other people’s decisions. This function explicitly considers the
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company organisation and is in the multiple-persons context. Decision-makers
can have different targets on which they base their decisions.
Presuppositions for the behavioural control function are:

e There are—at least potentially—conflicting objectives, aims or targets
between different decision-makers in the company. Example: a divisional man-
ager strives for an increase in his staff! because the number of assistants
assigned to him is an indication of his importance in the company.

e There is asymmetrically distributed information between the company’s
upper management and decentralised decision-makers. This is frequently the
case: a divisional manager will have a better state of information about the
details of his division than the head office will. After all, this is one main reason
for the delegation of decisions to him.

The available information can be better utilised through delegation of decisions.
However, company head offices also lose possibilities for control. Example: the
company head offices often cannot assess the efficiency of the research depart-
ment’s activities because it possesses no specialised competence, or it can simply
be a lack of time that prevents taking care and notice of all subordinate company
divisions’ activities.

There are a number of instruments to reduce conflicts of objectives and asym-
metric information, such as delegation, monitoring or the appointment of suit-
able personnel. Management accounting can contribute to it as well, by the use of
management control information and coordination information.

Management accounting enables the cost and revenue control of decision-
makers. Variance analysis determines differences between budgeted and actually
achieved values and a more exact analysis of their causes. This is meaningful not
only for receiving knowledge of new environmental situations, but also for moti-
vating the decision-maker to complete his tasks well since he is responsible for the
variance. Control triggers a behavioural control effect in advance.

Management accounting also supplies decentralised decision-makers with infor-
mation to be used for the coordination of decisions, and decentralised decisions can
be subliminally influenced by it. Examples: if the management accounting informa-
tion does not reflect the risk of decisions, a divisional manager may put inappropri-
ate emphasis on it. If the costs of a central service (e.g. electronic data processing)
are allocated based on the number of PCs in the departments, incentives arise to
invest more in PC equipment, but not in the service activities of the service depart-
ment. The coordination of the management system is an essential feature of the
management control system, with instruments including budgeting, performance
measures and—picked out in this book—transfer prices and costs allocations.

Transfer prices are strongly linked to management control; therefore, their anal-
ysis from the management control perspective is the focus of this book.

! The male gender used throughout the book is applied for matters of simplicity and without
intention of any form of discrimination, nor to emphasise aspects of male versus female manag-
ers etc.
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The behavioural control function can show peculiar effects on the organisa-
tion of the management accounting systems: the “correctness” and the precision
suddenly may not be criteria anymore. More information is not always better, even
without explicit consideration of information costs. With the decision-making
function this was not the case: certainly management will not deliberately pro-
cure incorrect data for its own decisions. This does not always apply for influenc-
ing other people’s decisions. A management accounting system that supplies more
or less imprecise information that reduces information or delays reports can be
advantageous. Examples: a divisional manager can use more information to better
pursue his own aims and to make decisions, which are not optimal for the com-
pany as a whole. Too much information reduces the control options of the head
office or the higher management. Aggregative information can induce the head
office not to use individual performance measures; this can provide positive work-
ing incentives in the long term. On the sales side, upper management frequently
demands full costs as a “lowest price-limit,” despite knowing that the “correct”
product costs for sales and price decisions are marginal costs. Many companies
providing marginal product cost information to their sales representatives find that
they are then too obliging in price negotiations.

This textbook emphasises management accounting’s function of behavioural
control as applied to transfer pricing in decentralised organisations. It is directed
at the advanced reader. In the following section, the functions of transfer prices are
considered first and then connected to the various types of transfer prices.



Chapter 2
Functions and Types of Transfer Prices

Abstract Transfer prices as the internal price of products created within the
company have two main functions: profit allocation (in order to assess divisional
profits and for performance measurement) and coordination (to come to decisions
that are in the best interest of the company as a whole). Various types of transfer
prices exist and are examined in view of these functions in the following chapters
of this book: market-based, cost-based and negotiated transfer prices.

Keywords Management control - Decentralised organisation + Cost allocation -
Profit centre + Synergies *+ Coordination + Asymmetrically distributed information *
Conflicting objectives

2.1 Introduction

Transfer prices are values for inter-company products (intermediate products
and services) that are purchased from (independent) company divisions, i.e. the
transfer price is the internal price of products created within the company. One
of the main functions of transfer prices is the coordination of the management of
both the selling and the buying divisions. Cost allocations are a special form of
transfer prices. They are transfer prices based on the cost of the producing com-
pany division and the sum of the allocated costs equal the costs incurred. Thus,
if a higher amount is allocated to one division, another division will face lower
amounts allocated.

The major presupposition for the need for transfer prices and cost allocations
is a decentralised organisation with divisional managers responsible for per-
formance measures of the division, typically the divisional profit or the divisional
costs. Along with budgeting systems and profit measures, transfer prices are the
most important instruments for management control of divisional managers.

Typically, divisions are organised as profit or investment centres within a com-
pany or legally independent subsidiaries. However, they can also be, for exam-
ple, cost centres. In a profit centre, the divisional manager can decide about all

© The Author(s) 2015 5
P. Schuster, Transfer Prices and Management Accounting,
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operational business decisions and, therefore, is fully responsible for the profit of
his division and is judged by it. Furthermore, it is supposed that divisional manag-
ers make their decisions to maximise their divisional profit. In the case of a cost
centre, the revenues are assumed as being constant.

Production division are frequently organised as cost centres rather than profit
centres. A profit centre organisation, however, can be meaningful when certain
output characteristics are not directly measurable; an example is product qual-
ity (which often becomes obvious after sales). The profit centre organisation can
induce important incentives (for example, by using the contribution margin of the
sales division as the transfer price).

The idea of transfer price determinations is derived from the following consid-
erations: transfer prices are based on the fiction of a “market” within the com-
pany. The divisions are supposed to act like independent companies, and this has
the advantage that the decision delegation to subordinated employees and manag-
ers should lead to entrepreneurial conduct. The ability to coordinate is expected
by the internal (fictitious) market; however, the external market is expelled by
the internal organisation of the company. Therefore, the integration of all divi-
sions within one single company must lead to advantages compared to independ-
ent companies, because the integration also causes costs. Apart from missing the
adjusting effect of the external market, costs of the coordination (including those
caused by the use of transfer prices) appear. Without coordination, the advantages
of integration would hardly work, and then independent companies would be bet-
ter. Empirical studies confirm this. It is to be noted, of course, that integration for
tax reasons can certainly count (an example is the enabling of an immediate loss
of compensation if such was not possible with legal independence). Advantages
of integration lie, for example, in improved capacity utilisation, the decrease of
quality tests, in lower marketing costs by utilisation of the company reputation or
by improved access to identical market segments, in better coordination of prod-
uct developments as well as the use and concealment of knowledge and expertise.
Such advantages generally come from a lowering of the transaction costs. These
are less technical circumstances than the better use of information or the improve-
ment of the bargaining position. These effects appear when and because markets
are not perfect. Now, decentralisation and transfer prices again bring the market
into the company. The problem is finding a transfer price that combines as many
advantages as possible in relation to its disadvantages. It is obvious that transfer
prices must always be seen in connection with the company’s organisation.

2.2 Functions of Transfer Prices

The most essential functions of transfer prices (for internal use) are:

1. Profit allocation in order to assess divisional profits and for performance
measurement,
2. Coordination, influence and guidance of the divisions,
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3. Calculation and cost accounting for decisions and for price justification,

4. External regulatory purposes, especially for balance sheet and income state-
ments and

5. Simplification (transfer price is applied as normalised budget measure).

Profit Allocation

In decentralised companies, transfer prices are necessary for the determination of the
divisions’ profits, when there are linked performances between the divisions. On the
one hand, the transfer price is the (internal) revenue of the supplying division; on the
other hand, it indicates the (internal) purchase cost of the buying division. Divisional
profit is the basis for decisions of both divisional management and the company’s
upper management, which uses it for strategic activities or budget allocations. It also
serves for the assessment of divisional management’s performance. The profit con-
tribution of every division thereby becomes visible, the responsibilities are clearly
presented, and cost transparency and cost awareness are promoted.

The determination of divisional success requires an accurate demarcation of the
success components, which can be assigned to the different divisions. When per-
formance is to be measured divisional profits have to be allocated, thus profit allo-
cation is an important function of transfer prices.

Yet, the demarcation is difficult for example, when two or more divisions are
interwoven with each other. The interweaving can appear in the following cases:

e Products of one division are bought in by another division (sequential inter-
weaving). Example: a division produces an intermediate product, which is pro-
cessed further by another division, made into a final product and sold at the
market.

e Divisions compete for limited resources (resource interdependencies) or on
a common (limited) sales market (market interdependencies); it is a joint
resources group. Examples: two divisions produce substitute products, or two
divisions need a quality test for certain components during their production pro-
cesses, which is executed by a special department that is at its capacity limit.

The success that appears as a result of common products is also named syner-
gistic effect. It cannot be split or divided on the basis of the individual divisions’
contributions. From a theoretical view, it is impossible to execute such a correct
split-up, as the success results by common products only. Should one division be
eliminated, the synergetic effect would be appropriately shortened or completely
ceased. It might be possible to determine limits and ranges of such losses as a
result of a division’s erasure, or it might be possible to apply an average principle
or to split up the effects equally. However, all these possibilities are arbitrary.

Quote

Trying to defend an [...] allocation is like clapping one’s hands, then trying to
defend how much of the sound is attributable to each hand. (Ijiri 1967, p. 13).
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SHAPLEY value

The SHAPLEY value tries to create a “fair” split-up of synergistic effects
based on a concept of the cooperative game theory. For this, all pos-
sible coalitions of the contributing divisions are considered, and it is
asked which advantage appeared, if now the considered division is
included. Then the SHAPLEY value arises as a weighted average value
of the marginal advantages with every given coalition. Although this
can be seen as a “fair” result, the SHAPLEY value also remains arbitrary,
just like any other split-up.

Example Division Bl of a company constructed a brand name by intensive mar-
keting activities at a cost of 1,000. The brand name has received a very positive
image among consumers. Bl achieves a contribution margin of 10,000. Now,
another division, B2, would like to use this brand name for one of its products.
B2’s contribution margin rises with the brand name’s use by 1,000-5,000. How
high are the divisional profits of B1 and B2? The use of a brand name constructed
within the company is a synergistic effect. If division B2 had to construct its own
brand name, this would be relatively expensive and probably less effective than the
use of the already established name.

Coordination Function

Divisional managers should work hard and make their best efforts in their division.
Incentives are given to maximise their divisional profit. This can guide them to
make decisions that are favourable and profitable from the perspective of their own
division, but unfavourable from the view of the company as a whole. The effects
of a division’s decisions on other divisions are externalities that are not consid-
ered by their divisional manager.

Examples

1. The marketing department promised a customer an extremely short delivery
time, and to achieve this, the production department must deviate from their
optimised production programme or must delay maintenance works.

2. The optimal market treatment from the perspective of Division 1 is to start a
price war with a competitor, but it contradicts the company’s strategy of fol-
lowing a high price strategy for all products.

3. A production division could achieve cost savings (producing a positive net
present value) through an investment in the automation of the manufactur-
ing process. However, it is forced to pass on part of the cost savings to the
buying divisions by which the net present value of the cash flows from the
perspective of the division will become negative. Therefore, it refrains from
the investment.
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The transfer prices can now be used to influence decentralised decisions.
Assume that the divisional manager is responsible for short-term decisions. The
head office announces a transfer price (or a transfer price scheme) to the man-
ager for inter-company transfer of intermediate products. The decision behav-
iour of the manager can be steered by influencing the divisional profit through
the transfer price. A higher transfer price in tendency reduces the amounts
bought-in by the purchasing division, to choose another production proce-
dure, or to accept a one-off special order less easily. A higher transfer price
can change the producing division’s production programme or the production
amounts. Examples of such behavioural control effects will be given later in
this chapter.

Coordination function is the term used throughout this book. A similar con-
cept is sometimes described as “goal congruence” and suboptimal decision as
“incongruent decisions”. We prefer the abstract term of “coordination (function)”
as the goals of different divisions usually will not be 100 % identical and the per-
spective on goals only seems too limited. Coordination, in contrast, indicates the
main function and stresses the linkage to behaviour guidance and management
control, for example of the divisional managers’ decisions by the head office of a
company.

Other Functions

Transfer prices fulfil a number of other functions besides profit allocation and
coordination, for example calculation for the determination of factors used
in central decision-making when several divisions are involved or in affiliated
group companies. The cost accounting system of such companies traces the rel-
evant costs between different, legally independent divisions, used for price cal-
culations. The determination of costs of goods produced for external regulatory
purposes or rectifications of prices against third parties are other functions of
transfer prices.

From a company perspective, a predominant issue is the optimisation of
taxes and related payments. Transfer prices of multi-national corporations are
often influenced by such considerations. These effects are ignored in this book,
as profit allocation in that sense equals the manipulation and the allocation of
profits to regions and countries that minimise tax payments for the company.
As the title, “Transfer Prices and Management Accounting”, suggests this
book takes the approach of management accounting, i.e. the managerial use
of accounting information for decision-making respectively with emphasis
on the decision-influencing aspect. The OECD publishes guidelines for trans-
fer prices in order to limit manipulation and applies the so-called arm’s length
principle. We ignore this perspective and relate our line of argumentation to
the management accounting view and its direct relationship to decisions, in
the described way, i.e. we focus on coordination and profit allocation in the
described sense.
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Empirical results

The “Transfer Pricing 2003 Global Survey” by Ernst and Young (2003)
questioned 641 financial managers of internationally active parent compa-
nies and 200 managers of subsidiaries from 22 countries about their transfer
pricing policies, with tax versus management targets playing an important
role. 80 % of the group companies preferred uniform transfer prices for both
tax related and management related decisions. 40 % of the parent companies
responded that management aspects were more important than fiscal issues,
and for 25 % of the mother companies, the support of the company strategy
were the exclusive driver of the transfer price policy.

In a similar study by Deloitte (2006), there were 240 companies with con-
solidated annual sales in excess of €500 million located in Germany. The
four most important objectives of a transfer price system were shown as
internal profit allocation, the support of the group strategy, the optimisa-
tion of company taxation and the control system for resource allocation.
The companies confessed that not all objectives could be pursued simultane-
ously, and the top performer focused on the internal control (and, therefore,
less on fiscal) aspects than the other companies.

In a questionnaire of Swiss companies, Pfaff and Stefani (2006) found that
the majority of companies used uniform transfer prices for both external and
internal functions. Market and full cost-based systems were predominant,
and the companies seemed to classify the importance of synergistic effects
for internal control as less important.

Transfer prices between legally independent company divisions are of special
importance. In commercial law transfer prices are important when the partici-
pation ratios of mother company and daughter company are not identical (for
example, if the daughter company has minority shareholders); then the profit
allocation function is the focus of attention: the achieved profit should be
divided “fairly” and “righteously” between the divisions to avoid discriminating
against the minority partner. Effects caused by tax law can be seen similarly, as
the total amount of taxes due can largely depend on the profit allocation, most
obvious with transnational sales. The OECD has legislated directives for inter-
nationally uniform transfer price methods that are recommended. A “correct”
division of the profit earned in connection with several divisions, nevertheless
cannot succeed unambiguously and without doubts, and therefore companies
have a certain leeway.

Finally, another function of transfer prices is the simplification of the cost
accounting system by use of normalised measures, frequently only to keep exog-
enous fluctuations of the input prices out of analysis.
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Asymmetrically Distributed Information

Typically, models for the determination of transfer prices implicitly assume sym-
metrically distributed information: the head office has all the necessary informa-
tion about the divisions, and with it could solve the coordination problem itself.
At the same time, a need for the profit allocation function would not exist either,
as the head office possesses all information anyway. Exaggerated, it could be said
that transfer prices solve a problem that does not exist at all.

In a more realistic view, information will be distributed asymmetrically: the
respective divisional manager is better informed about his division than the head
office. Several examples are shown throughout this book about misleading con-
trol effects that can be caused by certain transfer prices because of better informa-
tion of the divisions.

Asymmetrically distributed information not only has the effect that the head
office can make less precise decisions, but also leads to the fact that divisional
managers cannot be assessed by their real performance, but rather based on surro-
gates only. Such a surrogate is the divisional profit, which was already used in the
previous discussion. With it, the objective of the divisional manager differs from
the objectives of the company as a whole (i.e. conflicts of interest arises).

Conflicting Objectives

The different functions of transfer prices frequently are competitive to each other.
A transfer price that fulfils one function very well can be unsuitable or even coun-
terproductive for another function. Particularly, the conflict of objectives between
the two functions profit allocation and coordination is vast. Example: the company
likes to provide considerable leeway for price setting to the division that sells exter-
nally at the market. For this, it is seen as necessary that marginal costs are applied to
intermediate products sold within the company, because in the short-term perspec-
tive they equal the only relevant cost. With linear cost functions, the selling divisions
producing these intermediate products, end up with a loss in the amount of their total
fixed costs potentially resulting in a high divisional loss, while the purchasing divi-
sion gains the total contribution margin. For the function of profit allocation, such
divisional profits are worthless and meaningless. It applies similarly to other func-
tions, such as the tax-optimal determination of transfer prices. Such transfer prices
are often very unfavourable for management control issues.

Conflicts of objectives are frequently found within the same function. Assume
that the head office would like to limit the demand for an internally produced
product. One possibility is setting a high transfer price for it, as the purchas-
ing division would reduce demand if possible. At the same time, the head office
needs undistorted measures for their own decisions, for example, the allocation of
resources to the divisions, and a transfer price set too “high” is unsuitable for this.

Such conflicts of objectives can be solved in a relatively simple way, by the
use of different transfer prices, one for every function. Every division deter-
mines two or several divisional profits, for example, one used for the manager’s
assessment and another indicating the “real” profit. However, this solution fre-
quently meets with difficulties in the reality of company practice. How could it be
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explained that a divisional manager must pay marginal costs of the internal prod-
uct (for coordination purposes), while his divisional profit is determined based on
higher costs, with the profit used for measuring and assessing his performance?
The coordination takes place just by the fact that the performance measure (divi-
sional profit) is manipulated in a way that divisional managers autonomously
make decisions in the best interests of the company as a whole. In other words: “In
some cases, the impression is given to the divisional manager that he is playing a
bookkeeping game” (Dearden 1962, quoted by Thomas 1980, p. 209). However,
if the assessment is disconnected from this manipulated profit, the coordination
function of the transfer price could not be reached at all.

Another problem arises: typically, the divisional profit is dependent upon
strategic decisions made by the head office. The divisional manager can raise his
profit if he receives higher resources. With this mechanism, the “real profit”, fol-
lowing the function of profit allocation, will create reactions in the co-ordination
and control system. For example, the manager will align his decisions not only
with the transfer price installed as part of the management control system, but also
with maximising the “other” profit that will raise his profit through resource allo-
cation. As a result, the head office cannot receive an undistorted divisional profit
and must also consider these incentives. With it, the profit allocation function is
absorbed to a certain extent by the management control function.

For these reasons, companies usually use only one transfer price, and it arises
from balancing the effects of different transfer prices on the respective functions.

Other optional solutions of the conflicts of objectives are interventions in the
decision autonomy of the divisions, for example, obligations of delivery and pur-
chase commitments or restrictions, or changes of the organisational structure or the
incentive system. Other performance measures, such as productivity ratios, could
replace divisional profit. Profit as a criterion has enough disadvantages by itself:
profit is typically short-term based and highly aggregated. At first glance, a renuncia-
tion of the determination of separate divisional profits and the divisional managers’
assessment based on the joint profit (profit sharing) appears to be a way out of the
dilemma; however, there are also a number of negative side effects. Since every divi-
sional manager is only connected to a small part of the positive and negative success,
he can prefer to reduce his individual efforts and to use them otherwise. How could
motivation of decentralised decision-makers be achieved if they depend on profit fig-
ures that can only be found centrally, more or less in one account for all divisions?

2.3 Types of Transfer Prices

In theory and in practice, a multiplicity of transfer price types is used. They can be
summarised and categorised into three major types:

e Market-based transfer prices,
e Cost-based transfer prices,
e Negotiated transfer prices.
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All three types are often used in practice and the most frequently used type is the
cost-based transfer price, followed by the market-based transfer price.

The significance and informative value of such examinations suffer from
the fact that the three types of transfer prices are not entirely free of overlap.
Example: A construction and engineering company applies costs as a basis for its
market prices (i.e. offers) and negotiates these prices in the following way. For
internally produced intermediate products that show the same characteristics it is
unclear as to whether the transfer price is market-based, cost-based or negotiated.
Often, companies use several types of transfer prices simultaneously.

The operations research literature also explored transfer prices from different
perspectives (the interested readers of this book will find some references at the
end of this book).

2.4 Organisational Settings

For the practical application of transfer prices, criteria like simplicity and
acceptability play an important role in practice. What use does a very ingeniously
devised transfer price system have if no user is able to understand and administrate
it? For acceptability, it is essential to know whether the transfer prices lead to divi-
sional results that are considered fair.

Therefore, apart from the choice of the type, the following questions need also
to be answered:

e Who determines the transfer price?

e What duration does the transfer price have, and what are the circumstances
when it must be decided upon anew?

e [s the transfer price chosen permanently or dependent upon production volume?

Often transfer prices are only set for key products, while all other products transferred
in insignificant amounts are based on simple rules such as market prices applied.
Transfer prices cannot be assessed without consideration of the company’s
organisation. Of particular importance for the function of transfer prices is the deci-
sion scope that the divisional manager possesses. In companies certain organisa-
tional conditions, so-called rules, are defined for this. Among other things they are:

e Does one or every division have the choice to partially or fully buy in from the
market, or is there a strict rule to buy/sell internally?

Are there priority rules for internal sales?

Can a division freely make an external agreement at its conditions (last call)?

To what extent must central services be bought internally?

May a division produce a product themselves even if another division produces
the same product?

Up to which volume can a divisional manager make investment decisions?

e Can a divisional manager select staff?

e What are the informational obligations and ways between divisions?
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Remark

It is more difficult to work inside than externally. In the smallest impasse, a person can go
up the line. Nobody wants to have the boss coming and making accusations of not coop-
erating. It is always difficult, so you need a financial incentive or something else, such as
recognition for being a good corporate citizen (An anonymous manager quoted in Kaplan
and Atkinson 1998, p. 455).

This chapter first discusses sequential production in vertically integrated com-
panies. In their most simple form, there are only two divisions, a producing and a
purchasing division. It becomes more difficult in cases where the producing divi-
sion also manufactures other products (how are the indirect costs allocated?), and
cases in which several divisions buy the internal products. Resources and market
interdependencies are discussed afterwards; it mainly focuses on competition
among the “purchasing” divisions for the limited resources of the producing divi-
sion. The resource consumption is to be controlled, often by the head office or a
service centre.



Chapter 3
Market-Based Transfer Prices

Abstract The market-based transfer price seems to be the natural option to
support the idea of decentralised decision-making and is favoured by many text-
books. This books uses examples in perfect and imperfect market settings and
explains reasons why other types of transfer prices are more likely to fulfill the
desired functions, i.e. reliable profit allocations and figures on the one hand, and
decisions in the best interest of the company as a whole on the other.

Keywords Market-based transfer price + Dealing at arm’s length rule -
Synergetic effects + Perfect market « Imperfect market + Modified market price

3.1 Applicability of the Market Price as Transfer Price

The choice of the market price of a product that is equivalent and comparable to
the intermediate product is one option for the determination of a transfer price.
Ideally, the following conditions must apply:

1. A market for the intermediate product or a full substitute exists. In reality this
condition is often not fulfilled, as several products with different prices are
offered, which can serve more or less well as a substitute for the internal product.

2. Transactions of the company divisions may have no influence on the market
price, as otherwise, the divisions could affect the price. Nevertheless, this con-
dition is fulfilled when perfect competition exists.

3. There is a uniform market price. If the market price is affected by the order
amount or if a certain order sum changes within a period (for example, by dis-
counts), which price should then be taken?

4. The market price should fit the decision. It should not be affected by short-term
price considerations (for example, cut-price offers). For that reason, “finding” a
price by an external offer might be problematic because the offer may be very
low, simply set to clinch a business relationship with the expectation of later
being able to raise the price when in a constant business relationship.
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The better these conditions are fulfilled and the more efficient the market for an
intermediate product, the more suitable is the market price as the transfer price.
Then, such a transfer price is suitable to be applied for the divisions’ profit alloca-
tion as every division simply can have a comparison with the market situation. It
is also suitable for coordination. A coordination requirement mainly appears as a
result of synergistic effects, but these synergies do not exist in perfect markets, and
thus coordination is virtually guaranteed by the market. However, in practice such
markets or market prices are more the exception than the rule. Markets are typically
imperfect—this is a reason why companies exist and are economically meaningful,
as already shown. Therefore, in this case approximate solutions must be used.

Remark

The recommendation of Anthony, Dearden and Govindarajan (1992, p. 233 f.) for the
transfer price is: “If the market price exists (or can be approximated [...]), use it.”

Another advantage of a market price that fulfils the above conditions is the low
manipulability, as the market price does not depend on the (better) state of infor-
mation of divisional managers and to a certain extent, is rather an “objective”
measure. With legal repercussions and effects, for example, if the divisions are
legally independent, the market-based transfer price is recognised as being prob-
ably the best solution of the profit split-up between the divisions.

From a taxation point of view, the price comparison method corresponds to this
transfer price type and is based on the so-called dealing at arm’s length rule requir-
ing an external reference price, with a price offered to a third party (inner price com-
parison), and a price coming up between exclusively third external parties (external
price comparison). Comparable conditions are required, such as the product quali-
ties, additional components, risk taking, the conditions and the economic situation.
Another approach is to use the resale price, applied especially between mother com-
panies supplying to daughter distribution companies; the transfer price arises on the
basis of the retail price reduced by the usual market profit margin.

From a long-term view, market prices have an indicative function about the
profitability of company divisions. If a division in the long-term view and at future
market prices cannot earn profit (not: contribution margins), the company prob-
ably would be better off without this division, and selling it should be considered
(investment appraisal methods need to be applied for the decision-making).

In summary, market-based transfer prices will tend towards being more appro-
priate and suitable:

e The more efficient the market,
e The smaller the synergistic effects and
e The smaller the volume of the internal sales.

In the described cases, the potential disadvantages hardly impair the advantages of
market prices. However, it is obvious that under these conditions, little needs to be
coordinated.
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If the divisions can access the external market unrestrictedly, the transfer
price (in the following called R) must equal the market price for the intermediate
product or the internal service p;, as otherwise no internal transfer would occur.
The reason: first, R > p; must apply; as otherwise, the producing division would
only deliver to external buyers. At the same time R < p; applies as otherwise the
purchasing division would not buy anything internally and would use the external
market. Therefore, R = p; arises.

The use of market prices is not limited to situations when the divisions may
actually use the market for intermediate products. Upper management can impose
the policy that existing internal demand or supply has to be acknowledged. Vice
versa, company policy may leave the decision about the extent of the inter-com-
pany business at the discretion of the divisions. This should bring “competition”
into the company. With a view on price decisions, however, this can be problematic.
Dependent upon the price calculation as well as the economic situation of competi-
tors, incorrect decisions from the view of the company as a whole can arise.

Example

Division 1 produces an intermediate product, which is processed further into a
final product by Division 2 and then offered at the market. This example relies on
the simplifying assumption that the final product requires exactly one unit of the
intermediate product (the consumption coefficient equals one). This is not restric-
tive, as with other consumption coefficients the amounts of the intermediate prod-
uct or that of the final product only need to be adapted. The market price for the
final product amounts to p = 200. The intermediate product is sold at a market
price of p; = 120 without limits. In Division 1 the variable production costs are
c; = 90, the costs of processing and sales in Division 2 amount to ¢, = 20 (Case 1)
or alternatively ¢, = 40 (Case 2). Division 2 now receives an inquiry for a sup-
plementary order at a price of p = 150 per unit. The acceptance of this additional
order has no effect on the regular sales volume. In order to show the problems,
it is assumed that both divisions have sufficient free capacities. Figure 3.1 shows

Supple-

mentary offer:
Input factors p=150
Input Intermediah Final
| P P
factors Division 1 ., product ~ Division 2 product
Costs: ’ B Costs*:
Cy=90x IR Case 1: Co= 20x
Market of Case 2: Co= 40x Market
intermediate price of the
product: final product:
ps=120 p=200

Fig. 3.1 Perfect market for the intermediate product

* excluding the transfer price
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Table 3.1 Contribution margins in a perfect market

Division 1

Transfer price 120
Variable cost -90
Contribution margin of the supplementary order +30
Division 2 Case 1 Case 2
Sales price 150 150
Variable cost —-20 —40
Transfer price —120 —-120
Contribution margin of the supplementary order +10 -10
Company Case 1 Case 2
Sales price 150 150
Variable cost of Division 1 -90 -90
Variable cost of Division 2 -20 —40
Contribution margin of the supplementary order +40 +20

this situation. Should Division 2 accept the order, and should Division 1 supply the
intermediate product?

The perspective of the divisions and the company as a whole are summarised in
Table 3.1.

The use of the market price as the transfer price for the intermediate product
causes both divisions to be indifferent as to whether they supply inside, sell or
buy in externally. Division 2, for example, might as well buy the intermediate
product at the market.

In Case 1, both divisions determine a positive contribution margin if the sup-
plementary order is accepted. Therefore, both choose this option. The total contri-
bution margin achieved equals the sum of the two divisions’ contribution margins
(30 + 10 = 40).

In Case 2, Division 2 determines a negative contribution margin and, therefore,
rejects the supplementary order. At first glance, this hardly appears profitable from
the company’s perspective. Yet, it is the optimal decision, as Division 1 now can
sell the intermediate product required for the rejected supplementary order at the
market for p; = 120 and achieve a contribution margin of 30. This equals the total
contribution margin attainable, as Division 2 can gain no additional contribution
margin. It is higher than the total contribution margin with an amount of 20 when
the supplementary order was to be fulfilled. Thus, the acceptance of the supple-
mentary order is not optimal from the total company perspective, too. Again, the
market price entirely fulfils the coordination function. The market for the interme-
diate product is perfect.

This example requires the existence of sufficient free capacities for the supple-
mentary order. The other assumption in the example, namely the constant mar-
ket price without sales limits and constant variable cost leads to the fact that the
full capacity utilisation is optimal in both divisions’ perspective. Therefore, the
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assumption of free capacities implicitly requires further assumptions; for example, the
existence of long-term relationships concerned with the delivery, could explain this.

When the capacities were fully exhausted, the following solution would arise:
for an acceptance of the supplementary order, Division 1 would have to redirect
the required units of the intermediate product from the market sales to Division 2.
Then the additional contribution margin of the supplementary order would equal
zero, and Division 2 would always reject this order because it prefers the market
price p = 200 against the price of the supplementary order of p = 150.

Supply and sales limitations cannot lead to improvements but act to reduce
profits instead. Limitations have an effect only if the transfer price is determined at
a price not identical to the market price. Example: assume R = 100. Then Division
2 would accept the supplementary order and determine a divisional contribution
margin of 150 — 40 — 100 = 10, and Division 1 would supply (although reluc-
tantly) because its divisional contribution margin amounts to 100 — 90 = 10.
However, this decision is not optimal from the perspective of the company as a
whole because it prevents Division 1 earning a divisional contribution margin of
30 at the external market.

Assume that Division 1 cannot sell any additional amounts of this intermediate
product at the market. Then the favourable choice (also from the company view) is
lost, and the acceptance of the supplementary order becomes the optimal solution.
However, Division 2 will still not be willing if the transfer price remains at the
market price. The transfer price might not exceed 110 (=150 — 40), and it could
even be lowered down to 90 (= c¢;), at which price Division 1 is still ready to sup-
ply the intermediate product.

Extension of the example

Division 1 has variable production costs of only 90 in the case of internal delivery;
for external sales, additional variable costs of 16 appear as a result of additional
sales activities, leading to increased variable costs of 90 + 16 = 106. The variable
costs of processing and sales are 40 in Division 2 if the intermediate product is pur-
chased internally and are 50 if bought in from the external market due to additional
quality tests and freight charges. Figure 3.2 shows the modified situation.

Again, the perspective of the divisions and the company as a whole are summa-
rised in Table 3.2.

Applying a transfer price equal to the market price, Division 2 again deter-
mines a contribution margin of the supplementary order in the amount of —10
and, therefore, rejects the order. If Division 2 buys in externally, the negative
contribution margin gets even worse due to additional costs of 10 and becomes
—20. Division 1 can sell the respective amounts of the intermediate product not
required by Division 2 at the market and achieves a positive contribution margin
of 120 — 106 = +14 per unit. Based on a transfer price equal to the market price,
this is also the total contribution margin in decentralised decision-making.

However, it is lower by 6 than the contribution margin of 20 that would arise
for the company as a whole, with the acceptance of the supplementary order.
Consequently, with existence of synergies, the market price no longer leads to the
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Fig. 3.2 Imperfect market for the intermediate product

Table 3.2 Contribution margins in an imperfect market

3 Market-Based Transfer Prices

Supple-
mentary offer:
p= 150

.. Final
Division2 ——
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Costs*:
Internal: C,= 40x
External: C,= 50x Market

price of the
final product:
p=200

* excluding the transfer price

Division 1

Sales Internal External
Transfer price 120 120
Variable cost —-90 —106
Contribution margin of the supplementary order +30 +14
Division 2

Purchase Internal External
Sales price 150 150
Variable cost —40 -50
Transfer price —120 —120
Contribution margin of the supplementary order -10 -20
Company

Division 1’s sales Internal External
Sales price 150 120
Division 1’s variable cost -90 —106
Division 2’s variable cost —40 -
Contribution margin of the supplementary order 420 +14

optimal coordination, as Division 2 makes a decision that is suboptimal, i.e. incor-

rect, from the perspective of the company as a whole.

Does a transfer price exist in this situation leading to the optimal decision? Such
a transfer price must guarantee a positive (additional) contribution margin for both
divisions against the best alternative in each case (opportunity costs). Division 1
supplies to Division 2 at every price higher than its variable cost (including oppor-
tunity costs), so the internal sales are 90 + 14 = +104. Division 2 accepts the sup-
plementary order at every transfer price lower than 110. Every transfer price within
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the following interval: 104 < R < 110 leads to the optimal decision from the compa-
ny’s perspective, i.e. fulfils the coordination function. At what exact price within the
given range the transfer price should be set, at first depends on whether it is given by
the head office or is negotiated. A fair possibility is the equal subdivision of the addi-
tional contribution margin of 6, which leads to a transfer price R = 107. The results
of these examples show a general understanding:

A transfer price leading to decentralised decisions that are optimal decisions
from the perspective of the company as a whole, often does not correspond to the
market price of the intermediate product. Market-based transfer prices do not fulfil
the coordination function.

The market price is only relevant through the amount of the opportunity costs (in the
example: external sales with a contribution margin of 120 — 16 — 90 = 14) and so far
plays a role in the decision. It determines the lower limit of the possible transfer price.

3.2 Modified Market Price

It is by no means compelling to exactly use the market price as a transfer price.
Actually, company practice sees different forms of modifications of the market
price. One frequently used is the following modification:

Market price of intermediate product sold internally

— Sales costs

— Shipping costs
— Omitted marketing costs

— Imputed (fictitious) interest on accounts receivable

+ Intra-company transportation costs
= Transfer price

The extent of the omitted cost for internal sales is subject to further specifica-
tion and expansion (into greater details).

This transfer price corresponds to the marginal price of the supplying divi-
sion. With a given market price, the division is indifferent between internal and
external sales at this transfer price, and the whole advantage of internal business is
located at the buying division.

Alternatively, the market price could be raised by omitted procurement costs.
This corresponds to the marginal cost of the buying division. Then the division
is indifferent between internal and external purchase, and the whole advantage
from the internal business is located at the supplying division.

Interim solutions of these cases are the even split-up of the joint advantages of
internal business or a combination of both methods.

Example

The market price amounts to 100. The omitted cost of the supplying division is 5
and for the buying division is 3. The total advantage from internal business (syner-
gistic effect) amounts to 5 + 3 = 8. They equal the “cost” of the market utilisation.
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Marginal price of the supplying division: 100 — 5 = 95.
Marginal price of the buying division: 100 4+ 3 = 103.
Symmetric split-up of the advantage: 100 — 5 4+ (5 4 3)/2 = 99.
Combination of the methods: 100 — 5 4+ 3 = 98.

Fundamentally, every transfer price R within the range of 95 < R < 103 leads
to an incentive for internal transfer for both divisions. The splitting-up of the
synergistic effect of 8 is completely arbitrary. In this respect, every modification
is equally good or bad, provided that the incentive for internal transfer remains
intact. However, the modifications differ about the question of whether it comes to
a transfer at all. The previous example of the last section with an imperfect mar-
ket of the intermediate product would produce a transfer price in the amount of
R =120 — 16 + 10 = 114 for a combination of both methods. However, this price
lies beyond the identified transfer price interval 104 < R < 110 so that Division
2 would reject the supplementary order and would fail the real optimal deci-
sion for the company as a whole, which would not be found in a decentralised
organisation.

An advantage of the approach of the marginal price of the supplying division
can be seen in the fact that it leads to a relatively low transfer price with which
the buying division gains a rather large leeway for price setting, which typically
is favourable from the perspective of the company as a whole. Another reason for
such a modification could lie in the (relatively) lower risk that the supplying divi-
sion would face.

Setting the transfer price below the market price can impose control effects
if the supplying division can act monopolistically against the buying division,
for example, to protect intellectual property. This leads to distortions of supply
and internal demand for the intermediate product. With the help of a price drop
induced by the head office, the distortion, when limited capacity of the supplying
division exists, can be reduced. With it, the internal sales volume of the interme-
diate product is increased with the reverse effect on the amounts of the external
sales. This is favourable from the company’s view.



Chapter 4
Cost-Based Transfer Prices

Abstract Transfer prices linked to cost figures are most frequently applied in
practice. A variety of forms exists and are described in this chapter, including cost-
plus, multi-tier, and dual transfer prices. Some of the forms can be shown to fulfill
the required functions under the described circumstances.

Keywords Marginal costs * HIRsHLEIFER model - Incentive effects + Full costs -
Cost-plus + Opportunity costs *+ Multi-tier transfer prices *+ Agency model

Transfer prices linked to cost figures in different ways are most frequently applied
in practice. They encompass a relatively diverse group of different transfer price
types, namely based on:

e Actual costs or standard (budgeted) costs,
e Marginal costs or full costs,
e Costs or cost “plus” surcharge.

Empirical surveys show that transfer prices based on marginal costs are rather rare
and those based on full costs are most frequently in use. At first glance, this is
surprising, as can be shown in the following analysis: there are situations in which
marginal costs optimally fulfil the coordination function, while it is difficult to
find situations in which full cost-based transfer prices are optimal. Nevertheless,
the following descriptions will also show the pitfalls of the coordination quali-
ties of marginal cost-based transfer prices. This might better explain the aversion
towards such transfer prices in practice.

4.1 Actual Costs Versus Standard Costs

Transfer prices determined on the basis of actual costs lead to a precise coverage
of the supplying division’s (reported) costs in each case. However, the purchasing
division only knows the transfer price afterwards. Therefore, it carries the whole
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risk of cost variations and must base its operational decisions on expected actual
costs. The actual costs often depend on the other divisions’ demands as well. The
transfer price is not isolating.

Example With increasing units per month, the cost per unit often declines. If a division
can adjust (for example delay) its orders within a certain period, it will prefer to buy
during the months, during which the other divisions buy in higher numbers.

For transfer prices based on standard costs (or budgeted costs), the exact budg-
eted costs are covered. The difference between standard and actual costs (cost vari-
ances) affects the result only of the selling division, which carries with it the whole
risk. This has the advantage that divisional management has an incentive to act eco-
nomically. In contrast, if all costs are covered anyway by the transfer price (deter-
mined ex post), any such incentive largely disappears. Frequently the cost variance
consists of a capacity variance. Their allocation must be treated in a differentiated
way according to its causation, i.e. the reason why it arose. If the purchasing division
decides on the amounts and if the supplying division must fulfil the internal demand,
the capacity variance has to be allocated to the purchasing division, i.e. the transfer
price should be based instead on actual costs. To be able to allocate inefficiencies to
the selling division, the transfer price would have to be set on a flexible budget on
the basis of the standard cost. If the supplying division has decision power in regard
to the amounts and can determine its capacity itself, the capacity variance has to be
allocated to them, i.e. the transfer price should equal standard costs.

A potential disadvantage of standard costs lies in the fact that adaptation deci-
sions of the purchasing division cannot take place on account of the actual cost
change, because the information is not available in time. Example: the purchasing
division has a substitutive production function. If an input factor purchased inter-
nally becomes more expensive, another minimal cost combination arises. If it is
settled at standard costs, the division remains with its planned factor combination,
although this is not optimal in ex post view.

On the other hand, the determination of standard costs requires an additional
step: if the divisions agree on standard costs, possibly on the basis of an offer with
fixed prices, the supplying division can utilise its better state of knowledge of the
real (expected) costs. If the head office determines the standard costs, it will be
suddenly involved again in the details of the operational business from which it
wanted to free itself by decentralisation; additionally it requires the same level of
information as that of the division. Depending on the situation of the head office
(i.e. whether the advantages dominate or the disadvantages), it could be meaning-
ful on a cost-benefit basis, to allow head office to set the standard costs for the
divisions. A partial allocation of the cost variances could be considered as well.

4.2 Marginal Cost-Based Transfer Price

As can be formally shown, optimum, i.e. profit maximising, decisions from the
perspective of the company as a whole, can be found only by marginal costs,
understood as relevant costs for short-term decisions. Thus, they solve the
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coordination problem. However, it is achieved only under very specific conditions
in regard to the level and state of information of the head office and divisions and
only appears to be solved. The rare use of marginal cost-based transfer prices in
practice emphasises this as well.

The Hirshleifer Model
Published in 1956, a paper by HIRSHLEIFER forms the basis of the argumentation
and the following example shows the relationships and their effects.

Example Division 1 produces an intermediate product, which is further processed
by Division 2 into a marketable final product. There is no market for the interme-
diate product, or there are supply and purchase limits, which do not allow divi-
sions to use a market for this intermediate product. The processing costs of both
divisions amount to:

x2
C =20+3andC2=2+x

The market for the final product is monopolistic with a price demand func-
tion of p(x) = 16 — x. Figure 4.1 shows this situation. Both decentralised divisions
should determine their output volumes. How high must the transfer price be, so
that both divisions decide on identical amounts, which are also optimal from the
company’s perspective?

The central solution as a reference solution is determined by the maximisation
of total profit 7

max 7w = p(x) - x — C1(x) — Ca(x)

A necessary condition is that the first derivation of the profit according to x equals
Zero, i.e.

Input factors

Input |ntermediae\' Final

Division1 —————— Division 2

factors product product
Costs: Costs*:
XZ
C,=20+—— Co=2+x

2 Market
price of the
final product:
p(x)= 16 -x

* excluding the transfer price

Fig. 4.1 The situation of the HIRSHLEIFER model
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pOX™) +p' (") - x* = C1(x") — C(x") =0
x*1is the optimal (CournoT) amount that arises for the example as follows:

x2 2

3
71:(16—x)~x—20—?—Z—x:—%+15x—22
7' ==3x+15andx* =5

The second derivation is negative. Therefore, this is a maximum (here at the same
time the global maximum). The maximum profit amounts to 7 (x*) = 5 = 15.5
Under decentralised decision-making, divisional managers independently
determine their respective output volumes. Both maximise their divisional profits,
taking the transfer price R into account for the transferred intermediate product,

maxm7; =R -x — C1(x)
X

maxmy =px)-x —R-x — Ca(x)
X

The optimal amount in each case depends on the transfer price R. Table 4.1 gives
three examples of transfer prices. It is obvious that the transfer price has no influ-
ence on the total profit w = w1 + 7.

There is only one transfer price at which both divisions want to transfer the
same amounts. This amount is also optimal from the company’s perspective at the
same time. This transfer price equals the marginal cost of the supplying divi-
sion in the optimum, namely: R = Cj(x*) =x* =5. The optimal divisional
amounts x;, { = 1,2 assuming the maximisation of the decentralised target func-
tions according to the amount x:

Table 4.1 Optimal amounts Amount x 2 3 4 5 6 7
for different transfer prices Transfer price = 3
Profit: -16 -155 -16 -175 -20 -235
Profit: 18 25 30 33 34 33
Total profit 2 9.5 14 155 14 9.5
Transfer price =5
Profit: -2 95 -8 -75 -8 95
Profit 14 19 22 23 22 19
Total profit 2 9.5 14 155 14 9.5
Transfer price =7
Profit: -8 3.5 0 2.5 4 4.5
Profit 10 13 14 13 10 5

Total profit 2 9.5 14 155 14 9.5
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T=R—-—Cj(x)=5—xandx; =5=x"

né:p(x)—i—p/(x)-x—R—Cé(x): 16—2x—5—1andx; =5=x*

Both divisions independently choose x* = 5. There is no other transfer price that
leads to the same result.

However, the use of marginal costs as the transfer price solves the coordina-
tion problem only apparently. The head office must determine the transfer price
R =5, and the question arises of how it could know this transfer price. To be
able to determine R = 5, it must solve the decision problem. If that problem is
solved, the head office might as well stipulate the output volumes to the divisions.
Therefore, decentralised decision-making, with an imposed transfer price solves, a
false problem.

Additionally, the profit allocation of the divisions using a marginal cost-
based transfer price is hardly sufficient, i.e. suitable. The split-up of total profit is
entirely arbitrary and typically favours the buying division. Depending on its cost
function, the supplying division “gains” only its marginal cost and faces a loss,
with a linear cost function in the amount of its fixed costs. If the marginal costs are
increasing, the loss becomes lower, or else higher.

Incentive Effects
Assume that the head office only determines how the transfer price should be set,
i.e. based on the marginal costs of the supplying division. Then, new problems
appear: Division 1 and Division 2 have an incentive to behave in a way not desired
by the head office. As a consequence, in each case, the coordination function is not
fulfilled.

Division 2 will recognise that the transfer price is actually a function of the
amount purchased, i.e. R = R(x) = CQ, and not merely a constantly given value.
It virtually becomes the monopolistic customer. The decision problem changes into

maxmy = p(x) - x — R(x) - x — Ca(x)

my = p@) +p'(x) - x = R(x) —R'(x) - x — Cy(x)
—16—2x—x—x—1=15—4x

The profit-maximising amount is now lower than x*, namely x, = 3.75. The divi-
sional profit of Division 2 rises from m(x*) = 23 to ma(x2) = 26.125. However,
from the perspective of the company as a whole, this amount leads to a less
favourable situation with a lower total company profit.

Division 1 has to struggle with other problems. First, the delivery of the opti-
mal amount x* leads to a loss in the amount of 7;(x*) = —7.5. This is a funda-
mental disadvantage of the use of marginal cost-based transfer prices: with the
exception of the case of strongly increasing marginal costs, Division 1 will always
determine a loss. Therefore, other activities must guarantee that Division 1 actu-
ally produces the intermediate product for the subsequent company divisions.
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However, Division 1 often has another choice of reaction in this situation. If its
cost function Cj, is only known to itself (private information), the head office
or Division 2 (depending on who sets the transfer price) must ask Division 1 for
this information. Divisional costs can hardly be seen and examined by “strangers”.
Assume that the division additionally produces other products than the intermedi-
ate product in question. As every allocation of fixed costs to individual products
is arbitrary to a certain extent, enough leeway remains to distort the cost in one
direction or another.

Division 1 can affect the selection of the transfer price by untruthful informa-
tion and with it, the amount purchased and its own divisional profit at the same
time. Assume Division 1 reports its cost function as follows:

& =204
1 =20+ )
It indicates higher variable costs than actually arise. The head office (or the non-
monopolistic customer Division 2) then determines:

. . 5x2
max 7(C1) = p(x) - x — C1(x) — Ca(x) = 15x — % —»
X

The optimal amount is * = 3 with the transfer price R
Ci(x) =3x=9

and the profit of Division 1 () rises to +2.5. This is to the detriment of total
company profit and the profit of Division 2.

If the structure of the cost function is known by C; = 20 + 8 - x* and the distor-
tion is limited to the parameter §, then the above distorted cost information is opti-
mal from the perspective of Division 1 (the reader is invited to check this).

False incentives in regard to decisions about production technology are to
be expected, as far as such decisions are made within profit centre responsibili-
ties. The supplying division might oppose such a product technology investment
favourable by itself, which leads to higher divisional fixed costs but to lower vari-
able costs. Similar effects appear with investments in human resources, for exam-
ple, for improvements in staff qualification.

Linear Costs and Revenues

The model shown up to now assumes that divisional profits are strictly concavely
dependent upon the amount being transferred internally between the divisions.
This was achieved in the example of Division 1 by a convex cost function and for
Division 2 by a concave revenue function. In the following example, linear costs
and revenues are assumed, and misguidance by the marginal costs is then less
likely.
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Example Division 1 produces an intermediate product, which is processed in
Division 2 into a final product and sold in the external market. The sales price p is
constant, and the cost functions are linear:

C,-(x):ClF—i—c,wx for i=1,2

In order to limit the solution, there must be a limited resource or bottleneck in
at least one division. For each of the two divisions, (potentially effective) restric-
tions are assumed in the following way:

vi-x<V; fori=1,2

The consumption of one output unit, v;, uses the limited resource and V; equals
the available units of that resource (e.g. time, machine-hours) in division i.
Division 1 decides as follows:

max g =R'x—Cf—cl - X
X
The solution is:

0 for R < C;
XI1=194 v

U—i for R > C;

Analogously, it applies for Division 2 (the condition x, = V, /v is: R < p —c)).

Assuming that both divisions must choose an equal amount so that it finally arises
from x* = min{xy, xp}.

The optimal solution from the company perspective is identical to the decen-
tralised solution when

1. p — ¢y — c2 > 0 (production is profitable), and
2. ¢1 < R < p — c; (the transfer price guarantees that both divisions will produce).

The head office must not know the restrictions, just as it typically is sufficient to
possess only an approximate knowledge of the variable cost amounts, to fulfil the
coordination function. The reason lies in the fact that the optimal solution reacts
relatively insensitively concerning the underlying measures; this was not the case
in the previous example. If the transfer price is set exactly at the marginal cost of
the supplying division (c; < R), this insensitivity is partly lost again.

Marginal Costs at the Limit of Capacity

Marginal costs have to be modified at the capacity limits. Assume that Division
1 not only produces the intermediate product needed by Division 2 but also sells
other products to divisions or to the market, and it has now reached its capacity
limit. Then, the transfer price must include the direct variable costs as well as the
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opportunity costs of the bottleneck, i.e. the contribution margin crowded out by
production of the intermediate product. If Division 1 only reaches its capacity
limit by the internal demand of the intermediate product, the transfer price jumps
from the original marginal costs to the new marginal costs (including the opportu-
nity costs).

Then, taking the borderline case of the marginal costs equalling the market
price: if a market exists for the intermediate product and if Division 1 has the pos-
sibility of selling the product at the market price, then this market price equals the
relevant revenue measure for the determination of the opportunity costs in a bot-
tleneck situation.

If the producing division decides its capacity, false incentives can arise: the
producing division is interested in a high transfer price and knows that the transfer
price will rise in line with a shortage of the capacity. Therefore, it might have the
incentive to choose a capacity too small.

Vice versa, the buying divisions, during the budgeting phase, are inclined to
overestimate their demand. Thereby, the producing division is pushed toward a
high(er) capacity, and the probability of underutilisation rises.

4.3 Full Cost-Based Transfer Price

The basic idea of full cost-based transfer prices consists of the idea that the pro-
ducing division (on average) should be reimbursed to the amount of their total
(or full) costs. The producing division is then not threatened by a loss, in contrast
to the situation when marginal costs are the basis of transfer prices. Yet, the pro-
ducing division does not achieve a profit, and the company profit appears at the
purchasing division. With it, an arbitrary split-up of the total company profit is
again visible.

Sometimes combined transfer price systems of the type where full costs are
covered are found in practice, limited to the market price, if it is lower. The conse-
quence for the profit allocation function is the fact that the producing division not
only cannot reach a profit situation but often faces a loss described by the differ-
ence between full costs and market price. This increases the pressure on the divi-
sion to produce less expensively; however, it does not lead to a divisional profit.

Transfer prices on a full cost basis are very popular in company practice.
Strictly speaking, this means every company practically has one transfer price sys-
tem applied in a simple way, i.e. without further considerations, as it can be based
on their cost accounting system, with little further adjustments.

In practice, the allocation of overhead costs is often excused and explained by
the argument of creating cost awareness in divisional managers. As a rule, total
costs are far higher than variable costs; if only the latter were charged, divisional
managers might get the impression that production costs are (too) small. The
transfer price based on full costs should create an incentive to behave in a “cost-
aware” manner.
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A major argument for the extensive refusal of marginal cost-based trans-
fer prices in practice, and for favouring full cost-based transfer prices, is that an
internal production of intermediate products rarely is done with only a short-term
perspective. Therefore, the usual argument, that only marginal costs fulfil the coor-
dination function generally cannot be valid, as this is only applied to short-term
decisions on account of the definition of marginal costs. For long-term decisions,
the use of marginal costs is unsuitable as a decision criterion; rather, relevant
measures encompass all changes caused by the decision. However, typically full
costs are similarly unsuitable for it because:

1. Full costs encompass all costs, but it depends on the decision problem as to
which cost components are relevant.

2. Full costs are often subject to variances according to capacity utilisation of
the producing division. This can be avoided by the use of budgeted capacity
instead of actual capacity utilisation for the determination of full costs. Yet, this
can lead to false incentives in the budgeting process.

3. If several products are produced by the producing division and only part of
them are supplied internally, the well-known problem of the overhead costs’
allocation to products arises. This is largely solved arbitrarily, and with it, the
full costs of the internal products are arbitrary as well.

If decisions are to be made on the basis of costs rather than on cash outflows (as in
investment appraisal), full costs can form a simplified approximation of the costs
that are changeable by the decision in the long-term view.

The allocation of fixed costs, however, becomes necessary when the fixed costs
can be influenced. Example: the head office considers investments in continuing
education. The investment causes one time fixed costs, and as a result, a reduc-
tion of direct costs for a certain percentage arises in the divisions. The head office
does not precisely know the savings potential of the divisions. Unless the costs of
the investment were not charged, every division would have an incentive to exag-
gerate this savings potential, as it only would gain advantages but not costs of this
investment. Therefore, from an ex ante perspective, the (later) fixed costs must be
contained in the transfer price.

The inclusion of fixed costs in the transfer price also serves to control the
demand for limited resources.

Example A company acquires the authorisation to use a literature database. The
monthly fee is 1,000 and includes 100 min of database searches each month. A
“normal” inquiry in this database is charged at 30 per minute. How can the costs
per minute be allocated to the internal divisions using the database?

At the beginning of the month, the number of minutes used for searches is not
rateable. The marginal costs of the first 100 min amount to 0, the marginal costs
of every exceeding minute to 30. If the transfer price is set at the marginal costs,
the divisions will carelessly handle it, and only once 100 min are used, do they
incur costs and this has to be compared to the benefit of further searches. The con-
trol effects are diminishing if the principle “Who comes first, gets it free first” is
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applied. It might occur that the benefit of a search equals 5 per minute and is only
used because the search is (still) free. A search is considered as a virtually free
resource. A search after the 100 min are used and which perhaps leads to benefits
of 25 per minute would not be done, just because it happens later in the month.

It is not necessarily optimal to immediately charge the divisions 30 per minute,
because it might be that the 100 min are not exhausted and, therefore, the marginal
costs actually amount to 0.

Raising the price for the use of a resource lessens the demand. In the ideal
case, the capacity is exactly utilised; its respective costs are the opportunity costs
that can hardly be estimated in the reality of company practice. Opportunity costs
can consist of:

e Costs of delays: costs as a result of the delayed fulfilment. Example: mainte-
nance costs.

e Costs of quality deterioration: Example: because of work overload in the legal
department, the quality drops or the work duration rises.

e Costs of procurement from other sources or own production. Example: installa-
tion of its own legal department instead of hiring an external lawyer.

The allocation of full costs in such situations can represent a simple and eco-
nomically justified attempt to approximate the undeterminable opportunity costs
of centrally provided services. The quality of this approximation depends on the
cost function and the (budgeted and actual) demand for the products. For certain
assumptions, the quality of the approximation can be analysed.

Coordination Function

The transfer price on the basis of full costs contains variable costs and fixed costs
components and possibly even parts of the profits of the producing division. All
these are seen by the buying division entirely as variable costs. They do not only
appear as such but actually are variable: if one unit less is purchased, the costs
decrease exactly by the amount of the transfer price. This can lead to incorrect,
i.e. suboptimal decisions in decision situations that require the use of variable
costs. An example is a one-off special order as shown in the following insertion.

Example
A product is processed in two independent production divisions.

Variable costs (per copy) of Division 1 10
Proportionate fixed costs of Division 1 15
Transfer price (supply from Division 1 to 2) 25
Variable costs (per copy) of Division 2 6
Proportionate fixed costs of Division 2 9

Total costs per copy 40
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Cost structure per copy (with given capacity in both divisions):

Actual Division 2’s perspective
Variable costs 16 40.0 % 31 77.5 %
Proportionate fixed costs 24 60.0 % 9 22.5 %
Total costs per copy 40 100.0 % 40 100.0 %

A supplementary order at a price of 30 would be rejected by Division 2
although it produces a positive contribution margin of 14 (ca. 47 %).

In addition, effects on the suitability of certain cost accounting systems can arise,
depending on the cost structure, namely the relation of the variable and fixed costs.
If the real cost structure is distorted by transfer prices, a company can apply an
unsuitable cost accounting system without recognising it. For example, due to the
data, the company might believe that a high proportion of the product costs are
direct costs and a change toward another cost accounting system, which would
trace the indirect costs more precisely, is not economical. Distortions and incorrect
decisions grow due to the less suitable cost accounting system in use.

4.4 Multi-tier Transfer Prices

Two-tier transfer prices split the transfer price into two parts:

e The current products are charged at marginal costs.
e Additionally, a single amount is charged in each period.

With this suggestion, the characteristics of marginal cost-based transfer prices
remain intact for the (short-term) decision-making. However, the disadvantage of
the marginal costs imposing losses at the producing division is reduced or avoided
by the single periodic payment. This single amount can be interpreted as a charge
for the supply or reservation of the producing division’s capacity.

It leads to the reporting of fixed costs, yet remains decision-neutral in the short-
term perspective, in contrast to the full costs approach. In view of the single pay-
ment, two-tier transfer prices are only meaningful for long-term transfer relations.

Two-tier transfer prices are rarely applied in the reality of company practice.
However, certain market services (for example, electricity and telephone services)
are charged in this way. In principle, this corresponds to the approach of a flexible
budget.

In regard to the fixed amount, considerable flexibility exists; it can be deter-
mined to cover budgeted or actual fixed costs. To induce an incentive to the pro-
ducing division for determining the optimal capacity it is possible to only charge
the costs of utilisation (capacity costs of the budgeted capacity utilisation). The
amount due might also contain a profit surcharge.
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If the fixed amount is interpreted as covering the capacity reserved, the question
arises how to treat short-term variances from the budgeted capacity utilisation.

Example Two purchasing divisions reserve full capacity with 30 and 70 %,
respectively; they pay accordingly 30,000 and 70,000 to the producing divi-
sion. By the end of the planning period, Division 1 still has 10 % of its capacity
available and will not need them. Presumably, Division 2 has fully exhausted its
reserved capacities. Now Division 2 gets a supplementary order that needs 5 % of
the capacity. Division 2 has no available capacity while there is still free capacity
available (and will not otherwise be used). How should they proceed now?

Because the capacity will probably not be useable otherwise from an ex post
perspective, Division 2 should receive it free of charge. The capacity costs are
sunk costs and should not affect the decision about the supplementary order. If
Division 2 had to buy the required capacity from Division 1 at a price of, for
example, 5,000, this amount would suddenly become relevant for the decision.
This could lead to the supplementary order being rejected, despite being profitable
from the perspective of the company as a whole.

Yet, if a division can receive capacity free of charge afterwards, it will have
an incentive to initially reserve a capacity too small (in tendency). Once the divi-
sion exceeds the original reserved capacity, it receives additional capacity free
of charge as long as there is some capacity left. This can be examined further in
the capacity decision of the producing division: if there is too small a demand
announced in the budgeting phase, the producing division will install too small a
capacity, and the total capacity of the company as a whole could then be too low.

Whether the advantages of two-tier transfer prices in comparison to marginal
cost- and full cost-based transfer prices outweigh their disadvantages, must be
judged individually.

4.5 Full Cost Plus Profit Surcharge as a Transfer Price

The transfer price must not always cover only just the costs of the producing divi-
sion; it can also contain a profit share, particularly in industries in which orders to
cost plus a profit surcharge (cost plus) are calculated. From the perspective of the
producing division, this procedure provides equal treatment of an internal buyer
with a regular external customer.

The essential motivation to include a profit surcharge in the transfer price
results from the profit allocation function. In the suggested way, the producing
division can also achieve a profit. However, as already shown, every kind of profit
split-up is arbitrary when synergies exist. The main problem of cost plus profit
surcharge as a transfer price is finding the “appropriate” profit surcharge. The fol-
lowing possibilities can be used:

e A percentage of the full costs,
e An appropriate interest charge on capital tied-up (return on capital),
e By negotiation between the divisions.
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Frequently a lower profit surcharge is assumed for the internal buyers than for
external customers, but again every profit surcharge is arbitrary in this sense.

From the perspective of the coordination function, full costs plus profit sur-
charge are not necessarily suitable. All arguments against the use of full costs
again apply, such as the risk of incorrect decisions or the distortion of the cost
structure.

False incentives result from the split-up of a jointly earned profit, if a divi-
sion can improve the profit situation by individual activities. Due to the fact that
the costs are recorded in his division while profit is shared with other divisions,
activities might not be executed that are profitable from the perspective of the
company as a whole. For example, every cost reduction activity with a propor-
tional profit surcharge ceteris paribus leads to a decrease of the absolute profit
amount.

An Agency Model

The following part shows a situation in which full cost plus transfer prices provide
the optimum solution and solve the underlying coordination problem. An agency
model shows two sequential intertwined divisions (Fig. 4.2).

The following situation is given (see in details Wagenhofer 1992; the under-
lying model type was first examined by Sappington 1983): Division 1 produces
an intermediate product which is processed further by Division 2. It is sold at the
market where a perfect competition situation exists and at a market price of p. The
variable production costs in Division 1 are severely convex in the production vol-
ume x. Furthermore, the costs depend on the “type” of manager, i.e. C1 = Ci(x, 6),
and on the parameter 6. The type describes the expertise of the manager; it can

Head office
Incentive
problem . ol
.
K° ‘ Input factors
Input .. Intermediate L. Final
Division1 ——— & Division 2
factors product product
Costs: Volume: x Costs*: Volume: x
x F
6‘1:?+C1" C,=c,x+C] Market
. - Preliminary price of
Uncertain productivity® contribution margin:  the final
cm=p-c; product: p

* excluding the transfer price

Fig. 4.2 The organisational structure in an agency model
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also register the special production conditions in Division 1. The manager of
Division 1 precisely knows his type. On the contrary, the head office only has a
priori expectations about it. A higher 6 leads to a decrease of the production costs
for any amount of x. The cost function is:

X F
Ci(x,0) = g + C}

Only two types may be realistic, & = 1 (low productivity) or € = 2 (high produc-
tivity). The probability of both types is 50 % in each case.

The subsequent processing and sales costs in Division 2 are linearly related to
the amount x with C» = ¢; - x + C5. The preliminary contribution margin (without
the costs of the input factor bought from Division 1) cm = p — ¢ is assumed to
equal 1 to simplify matters. In regard to Division 2 where no asymmetric informa-
tion exists, the head office needs no indirect coordination instruments, such as a
transfer price, to control the division. Therefore, Division 2 can be omitted from
the following analysis, and the head office indirectly takes over their business rela-
tions with Division 1.

The manager of Division 1 is risk-neutral. To motivate him to collaborate, the
head office must offer him at least as much remuneration as he would receive else-
where (reservation utility). It is assumed that the divisional manager receives the
full divisional profit (alternatively, non-monetary utilities, such as praise, trust,
power, etc.). The reservation utility is assumed to equal —C¥ (thus, the transfer
price must only cover the variable production costs). This must be guaranteed for
every type.

A potential false control effect can result from the fact that the manager can
report to be type 6 = 1, although actually being type 6 = 2. If the head office can
observe the costs afterwards, he only needs to use the difference between actual
variable production costs (x*/2) of x and the required variable costs being type
6 =1 (x*/2) to use for other unnecessary things (such as business trips, customer
visits, company cars). The head office wants to prevent this, through the use of the
transfer price.

For a better comparison, the solution is determined first with symmetry of
information, i.e. the head office knows the type 6 (first best solution). The head
office maximises:

x? x?

maxms =cm-x— — =X — —
x 0 0

for & = 1, 2; ecm = 1. The fixed costs are not relevant and, therefore, are not con-

sidered. The necessary condition of the first order is: 1 — 2x/6 = 0, and the opti-

mal amount x* depends on 6.
*@=1)=1/2andx* (0 =2)=1

Now the head office could impose the amount appropriate for every type 6,
and with it, the imposing of a transfer price itself is not necessary. If the head
office determines a transfer price, it could be made dependent upon x and 6, i.e.
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R = R(x, 6). The amount of the transfer prices would need to acknowledge the res-
ervation utility of the manager:

)C2 _x2
F F
i =R(x,t9)~x—§—c1 > —C orR(x,e)-x—E >0

for every 6. The lowest transfer price just fulfils this in equation, i.e. R(x, 6) = x/6.
From it arises R(0.5; 1) = 0.5, R(1; 2) = 0.5 and R(x, ) < 0 (sanctions) for other
(x, 8) combinations (R = 0 is a sufficient sanction because for each R < 0 every
type 6 the amount x = 0 is chosen). It is assumed that the manager, in the case of
indifference, produces the amount desired by the head office). By coincidence the
transfer prices are identical in the example for both types; normally it depends on 6.

In the case of asymmetric information, the transfer price can only depend on
the amount x but not on the type 6, as it is unknown to the head office. To deter-
mine the transfer price R(x) the head office maximises the expected profit (before
fixed costs and with cm = 1),

2
1
mfxE[n] = Z 5 [x6 — R(xg) - xg]
6=1

The amount xy equals the amount reported by the manager on account of his
respective type 6 with the following equation:
2
F
max w7y = R(x) - x — i C; for6 =12
X

Furthermore, the head office must guarantee that the divisional manager will at
least receive his reservation utility independent of his respective type 6:

x(% F F
m1(x9,0) = R(xp) - X9 — 5 — Cl > _CT for0 =1,2 or
R(x1) - x1 —x% >0
R(xp) - xo —x% >0
This problem can be solved by a LAGRANGE approach. A deeper analysis of the
solution structure is achieved by the above listed condition: a type 6 = 1 manager

will certainly have no incentive to imitate a type 6 = 2 manager, i.e. to produce x>
instead of x;. Therefore, only the reverse case must be considered, namely:

x% x% 2 x% 2
R(Xz)ﬂéz—i > R(x1) - x1 -5 =R(x1) - x1 — X +? > R(xp) - x1 —x7 >0

In this case a type & = 2 manager receives more than his reservation utility,
i.e. achieves a productivity gain that is actually caused by the asymmetric
information.

Certainly, the head office could insist on the fact that every type produces just
the first best amount. However, this would mean a relatively high payment to a type
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6 = 2 manager. Therefore, it is preferable to impose a lower amount on a type
6 = 1 manager, which would result in lower costs to prevent a type 6 = 2 manager
from imitating a type 6 = 1, and still producing the optimal, higher amount.

The solution of this model (second best solution) is as follows: a man-
ager with high productivity (6 = 2) is motivated to produce the optimal amount
xp = x*(@ = 2) = 1, a manager with low productivity 6 = 1 produces a lower
amount, namely x; = 1/3 < 1/2 = x(6 = 1). Production is lower than in case
of symmetric information, the head office must also pay less to the manager.
Actually, the transfer price must be determined for both amounts x; and x», and
amounts to:

1 5
R(x) = 3 and R(xp) = 5

The head office can prevent other amounts from being chosen by sufficient sanc-
tions (for example, R(x) = 0 for x = x1, x2). A manager of the type 6 = 2 is indif-
ferent between the two amounts:

5 1 11 1

T2 =g l= 5 —Cf =27~ =~ Cf = m(x1,2)

9 2
and it can be assumed that he then chooses case x,. On the contrary, a type 6 = 1
strictly prefers xi:

1 1 1 F F_ 5 F
”1(x1’1)=§'§‘§‘cl =-C| > §-l—l—C1 =m(x2, 1)

As a result the divisional managers reveal their real type (in a consideration of
multiple periods, this must not necessarily be the most favourable choice). The
type # = 1 manager receives his alternative utility (—CY), and a type # = 2 man-
ager the same plus an additional 1/18. Therefore, both will have an interest in
cooperation. The solution can provide interesting insights into cost-based transfer
pricing arguments and shows the following characteristics:

e The optimal transfer price covers the average costs, i.e. not the marginal costs,
of production. In addition, the reservation utility of the divisional manager must
be guaranteed. Therefore, it can contain a profit share, which is required to lead
the manager to collaborate (due to the simplistic assumptions in the model, this
is not explicitly expressed and shown).

e For the more productive division, the transfer price also contains a profit share
(reward). This is necessary for the motivation of a more productive manager.

e A market price for the intermediate product, if it existed, would interfere in
fulfilling the coordination function, as long as it cannot be used by Division 1. If
Division 1 could supply externally, the market price would retrieve the function
of a lowest limit of the transfer price. However, this was not explicitly included
in the described model.

In the above simple model, all decision-makers are risk-neutral. Even if this is not
the case, the transfer price can also fulfil a risk-sharing function.
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The same solution structure arises even if asymmetric information is assumed
in other divisions. The optimal transfer price strongly depends on the individ-
ual division’s as well the manager’s circumstances, and the coordination can be
induced by the head office similar to the procedure of dual transfer prices (see
below). However, implementation difficulties can arise when two divisions make
arrangements that improve their situation to the detriment of the head office.

Naturally such a simple model does not solve the problems connected with the
approach of full costs in company practice. It has a more conceptual character
and serves for gaining an understanding of the relationship between coordination
and assessment function, as well as on transfer prices which cover the costs and
contain a profit surcharge.

However, the coordination by means of transfer prices in this situation is not
the only possibility. The head office could ask the manager of Division 1 for a
report on his type 6 and then impose the production amounts on the basis of the
report, whose accuracy cannot be directly examined by the head office. Yet, the
head office can induce incentives for truthful reporting of the manager.

4.6 Dual Transfer Prices

Dual transfer prices (sometimes called “dual-rate transfer prices””) make use of
an optional variation of internal “prices” unconsidered in the previous discussion:
why must the same transfer price be applied to the supplying and purchasing divi-
sion? Dual transfer prices set different transfer prices for the divisions. The head
office fulfils a balancing function for the different profits.

Example Division 1 produces an intermediate product at costs of C; = 10 + x2.
Division 2 processes it further and sells it as a final product at the market for a
constant price of p = 20. Its costs are Cy = 2 + 2x. Figure 4.3 shows the situation.
As a reference, the central solution arises by maximisation of the total profit:

Head office

-
-
-

Subsidy _ .~ ’ Input factors
.

k - \
Input Payment Final

Division1 X~~~ ~"~"~-¢ Division 2
factors Intermediate product
Costs: product Costs*: Market
Ci=10 +x2 Co=2+2x price of the
final product:
p=20

* excluding the transfer price

Fig. 4.3 Dual transfer prices
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max7 =20x — (10 +x%) — 2+ 2x) = —x*> + 18x — 12
X

Setting the first derivation 7'= —2x + 18 to zero leads to the optimal amount
* = 9. The total profit from the transaction amounts to 7 = 69.

The procedure for the determination of dual transfer prices is the following
(this is a simplified suggestion based on Ronen and McKinney 1970):

1. The head office requires information about the (full) costs for different
demands of Division 1. In the example, these are

C 10
o = 1(x) —

This equals the transfer price Ry, at which Division 2 procures the intermediate
product.

2. The head office requires Division 2’s preliminary contribution margins cmy
(excluding the costs of the intermediate product) for different volumes of the
intermediate product. In the example, these are

cM 2 2
emy = 2 =20-2-2"=18-"°.
X X X

This becomes the transfer price Ry, for which Division 1 sells the intermediate
product internally.

The decentralised decisions with these transfer prices amount to:
Division 1:

2
maxm =R -x — Ci(x) = (18—) x—10—x2=—x2+18x— 12
X X

Division 2:
10
maxmy =20x — Ry - x—Co(x) =20x — | x4+ — | - x —2 —2x
X X

=—x2+18x—12

The divisional profit functions are identical to the total profit function of the
company (as shown at the beginning of the example). Therefore, independently
of each other, both divisions decide the (centrally) optimal amount x* = 9. As an
advantage of dual transfer prices, it can be seen that Division 1 gets closer to the
market (of the final product) to a certain extent, because achievable contribution
margins are imposed as the transfer price. On the other hand, Division 2 has to use
a transfer price that corresponds to the intermediate product’s production costs.
Although the transfer price contains unitised fixed costs, they cease because of the
multiplication of the amount and, therefore, are again not relevant for the decision
(Fig. 4.4).
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Head office

Head office subsidises _ »*

-

supplying division - Input factors
-’

k - \
Input Supplying ¢ - LM ¥ pyrchasing Final
factors division Intermediate division product

Supplying division product Purchasing division

receives the pays the average

average net margin full costs of the
of the purchasing supplying division
division

Fig. 4.4 Suggestion for dual transfer prices

The head office must balance the difference between the two transfer prices
Ry and R»,. Division 1 receives Ry -x = 18x — 2 = 160, while Division 2 only
pays Ry - x = x> + 10 = 91. The difference of 69 is covered by the head office and
virtually forms a loss balance. With it, the total profit of the company cannot be
determined as the sum of the divisional profits (;r; + m2). The head office always
suffers a loss exactly in the amount of the total company profit as a result of the
transaction. This is obvious because both divisions maximise the same profit func-
tion, and that is why every division achieves a profit of 69, despite the fact that this
profit only results once. With transfer price types using identical transfer prices for
both divisions, the divisional profits always equals the sum to the total profit. Now
the total profit corresponds to the sum of the divisional profits including the loss
balance of the head office.

An essential problem consists of the fact that both divisions determine the same
profit in the amount of the total company profit, independent of how well they
have worked. Ordering the divisions, for example, according to their profitability,
is impossible now, i.e. the profit allocation function obviously cannot be fulfilled
by dual transfer prices. This consequence is one of the principal reasons why dual
transfer prices are hardly used in practice and face a low rate of acceptability. It
also suffers from the fact that two transfer prices for an identical product exist and
the question emerges again, which one is the “correct” price? Every answer to it
remains unsatisfactory to a certain extent.

Incentive Effects

Dual transfer prices can provide incentives for distorted information during the
determination of the transfer prices. If one division deviates from its actual cost
function, different amounts arise, so that it becomes obvious that one of the two
divisions has supplied incorrect cost information. Therefore, it does not lie in the
interest of the divisions to individually report incorrectly. However, this is differ-
ent when the divisions make collusive arrangements between them, as they can
coordinate the amount through this.
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Continuation of the example: Division 1 and Division 2 arrange for Division 1
to report a distorted cost function to the head office. Instead of ¢; = x + 10/x, the
following cost information is reported:

10
¢1=08x+ —
X

With it, Division 2 maximises its divisional profits 7, = 18x — 2 — (0.8x% + 10)
with an optimal amount of 11.25. Therefore, it must “adapt” its cost report in a
way that Division 1 also determines the same amount. This is achieved by the fol-
lowing contribution margin per unit function:
. 2
cmy =225 — —
X
Division 1 maximises 7] = 22.5x — 2 — (10 + x2) and an optimal amount of
11.25 arises from it.

This arrangement is preferred by both divisions against truthful report-
ing of costs: the profit of Division 1 rises from 69 to 114.5625 and of Division
2 from 69 to 89.25. The head office loses by the arrangement between the
divisions because of the non-optimal amount, and the total profit falls from
7(x=9) =69 to m(x = 11.25) = 63.9375. In addition, both divisions have
higher shares of profits so that the loss balance of the head office grows to
114.5625 + 89.25 — 63.9375 = 139.875

The only consolation for the head office is that the divisions will find it difficult
to agree on an equally favourable solution within the range of credible cost func-
tions under certain circumstances. For example, why should Division 1 achieve a
higher advantage from the arrangement than Division 2?

As the internal transfers duplicate the profit from the perspective of both divi-
sions, reduced incentives for efforts searching more favourable external options
arise and arrangements between the divisions may prevent the use of such superior
external offers.

Other suggestions for dual transfer prices exist. A model by Zverovich and
Schuster (2015) suggests a combination of a single cost-plus transfer price and
the pragmatic process of negotiation and assumes non-linear net average revenue
curves. In particular, typical quadratic functions are considered and corresponding
transfer price schedules are determined. It is shown that a similar technique can
be used for the transfer pricing problem with any net average revenue curve. A
similar approach for a more simple revenue function was considered by Tomkins
(1990).



Chapter 5
Negotiated Transfer Prices

Abstract Transfer prices as the result of negotiations between the divisions
involved in the internal transfer of goods and services are the last type examined.
They provide the maximum autonomy to the divisions. A multiplicity of conflicts
between the managers may be raised by their use. This chapters also looks at a
NasH negotiation solution of the problem.

Keywords Negotiation + Zone of potential agreement * NASH negotiation solution -
Hold up model - Risk sharing -+ Stackelberg solution + Monopoly price

5.1 Effects from Negotiated Transfer Prices

The head office can refrain from determining transfer prices and leave it to the
divisions to agree on transfer prices that they find acceptable. Then, transfer prices
are the result of negotiations between the divisions involved in the internal transfer
of goods and services. However, as a prerequisite for this, the divisions must have
the right to refuse internal business. If the internal transfer were imposed, it would
be unclear what the negotiations are about, as no division could really threaten
with retreat, i.e. to refuse internal transfers; and an arbitrary split-up of the joint
profit would be the result.

In the reality of company practice, it must be distinguished whether the nego-
tiation is made on an ad hoc basis with no advance planning for each transaction
as it arises, or whether the divisions agree generally based on certain principles
of how the transfer price can be determined in each individual case. The decision
about that largely depends in essence on the extent of the internal transactions. The
more often it takes place, the more suitable is a general determination. Cost-based
transfer prices and particularly market-based transfer prices are often applied for
this. The negotiation of general determinations is based on average, expected
circumstances, while the case-wise negotiation strongly considers the specific
situation.
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Negotiated transfer prices provide the maximum autonomy to the divisions,
and this has advantages and disadvantages. They can act more independent and
there is a resulting high motivation. Another advantage is that divisions often
possess a much better state of information about the mutual costs or revenue
situation than the head office, so they can make better decisions than if they were
confronted with a transfer price set by the “misinformed” head office.

On the other hand, it enables the divisions to make decisions that are
optimal for them, but not necessarily for the whole company. If the result of the
negotiations is a transfer price other than the one that fulfils the coordination
function as well as possible, it leads to incorrect decisions from the perspective
of the company as a whole. Almost always will the outcome of the negotiations
lie somewhere between the costs of the producing division and the contribution
margin of the buying division. Therefore, the head office will only find it meaning-
ful to leave the determination of the transfer price at the disposal of the divisions if
the advantages outweigh the disadvantages.

Influence Factors on the Negotiation’s Results

An agreement between the divisions on the transfer price only takes place if the
internal transaction brings both divisions an advantage compared to the best alter-
native to a negotiated agreement (BATNA). Therefore, the said alternatives
determine the zone of potential agreement (ZOPA). The better the alternative
options, the smaller the range of outcomes within which the negotiations can lie.

Example: Division 1 and Division 2 negotiate the transfer price of a copy of
a product that Division 2 would like to buy from Division 1. The marginal costs
of Division 1 amounts to 120, the sales price of the final product produced
by Division 2 is 200 and the marginal costs of the completion amounts to 30.
Therefore, the preliminary contribution margin equals 200 — 30 = 170. Assume
that the divisions have no alternatives so that the ZOPA lies between [120, 170].
If Division 1 could sell its product to another customer for only 145, the delivery
to Division 2 would cause opportunity costs of 145 — 120 = 25. The ZOPA then
shrinks to [145, 170].

Assume now that Division 2 would also have an alternative to purchase the
product from another supplier at 160, then the ZOPA further decreases to
[145, 160]. If Division 2 could externally buy the product even at 140, then there
would no longer be a ZOPA, and both divisions would follow their alternatives.
However, this would be favoured by the perspective of the head office because the
sum of the divisional profits then amounts to (145 — 120) + (170 — 140) = 55
compared to 170 — 120 = 50 for the case of an internal transaction. Figure 5.1
presents the changes of the ZOPA for the described example.

A division is a priori favoured by the existence of strong alternatives because
it shifts the limits of the transfer price in a direction favourable for the division.
Therefore, both divisional managers will try to find suitable alternatives, for exam-
ple, by obtaining external offers. However, in the reality of company practice, it is
often difficult to find externals who take part in such a game, if only now and then
an order results. In practice, for standard products often a part of the amount to be
procured will be kept internally and the other part for that reason externally.
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Fig. 5.1 Zone of potential agreement

However, within the zone of potential agreement the negotiations’ outcome
is hardly predictable; it depends on the situation and individual circumstances.
Negotiating power (on account of better alternatives) plays an essential role.
Other effects such as time pressure, stress, etc., and particularly different individ-
ual negotiating skills of the divisional manager, influence the transfer price. The
more “skilful” manager can further influence the transfer price. Certainly, nego-
tiating skill is an important manager quality; however, the divisional profit should
instead measure the economic viability of the production, and this is sometimes
overlooked.

Remark

There is possibly no single accounting topic that consumes more management
time and energy in multi-profit centre companies than the business of establishing
acceptable transfer prices. The expenditure of energy in this division far exceeds
that expended on pricing products sold to outside customers (Seed quoted in
Thomas, 1980, p. 117).

Negotiated transfer prices have the disadvantage that negotiations can raise
a multiplicity of conflicts between the managers of a company. This can
negatively influence the “climate” in a company and endanger the necessary
co-operation of divisional managers. In addition, negotiations are often very
time-consuming.
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Conflicts between divisions An empirical questionnaire survey of 84 large U.S. companies
(Lambert 1979) brought the following results:

1. Negotiated transfer prices lead to significantly larger conflicts than cost-based or
market-based transfer prices.
2. The conflicts are stronger if the divisions cannot use an external market.

It is meaningful to agree on a conciliation procedure in advance. The divisions
can probably more easily agree on such a procedure at a time during which the
actual circumstances are not yet obvious than later on with a certain outcome of
the negotiations. Alternatively, the head office can suggest such a conciliation pro-
cedure to intervene in the negotiation process. It could be based on fundamental
principles of advanced consensus, such as fairness. In general a solution regarded
as being “fair” lies in an equal split-up of the joint profit, i.e. the centre of the
ZOPA. One problem of this equal split-up of the joint profit is that the ZOPA is
often only known to the respective division. The divisions will not uncover their
alternatives during negotiation, as it would be to their disadvantage during the
course of negotiation.

NASH negotiation solution The NasH negotiation solution determines a transfer price
that maximises the product of the profit increases (against the respective alternative) in
both divisions within the according limits. This solution is the only one that fulfils the
following five axiomatic requirements of a negotiation solution:

Individual rationality (both divisions expect a positive profit).
Symmetry (if the situations of both divisions are symmetrical).
Pareto optimality.

Independence against linear transformations.

Independence against irrelevant alternatives.

Example: R is the transfer price to be found, and g; and g» are the respective opportunity
costs of Division 1 and Division 2 if the internal transfer is not made. c¢; equals the
variable costs of Division 1, and cmy = p — c the preliminary contribution margin of
Division 2 related to the same amount as in Division 1, then the transfer price is derived
as follows:

m}?X[(R —c1) — g1l - [(emy — R) — g2]

In the case of a zero-sum game (i.e. ¢; and cm; are constant) and if opportunity costs
are g7 = g2 = 0, R lies right in the middle between c¢; and cmy, i.e. R = (c; + cmp)/2.
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If transfer prices are negotiated, a conciliation board (for example, the manage-
ment accountants) or a procedure to solve the conflicts is often inevitable. This
can range from common agreements to assisting the search for a solution up to
the determination of the transfer price by the conciliation board itself. It is impor-
tant that the conciliation board is not addressed too often, as this would require a
change in the procedure for the determination of the transfer prices.

5.2 A Hold up Model

At least in one way, negotiated transfer prices resemble transfer prices that contain
a profit surcharge: they have the disadvantage of possibly holding up favourable
investments of a division as the investing division carries the whole costs but only
partially participates from the success of it. This so-called hold up problem is
presented in the following simple example.

Assume that Division 1 produces an intermediate product, which is further pro-
cessed by Division 2 and sold at the market. The revenues (sales) as a function of
the production amount x equal:

Sx)=a2—B-x

The processing costs in Division 2 are Ca(x) = ¢3 - x. Division 1 can achieve a
variable costs reduction in its division, for example, by innovation procedures,
investments in cost cutting activities or employees’ training. The production costs
are Cj(x, a), with a as work productivity or as an investment. The private costs
of Division 1 amount to v(a). Furthermore, the costs depend on an uncertain envi-
ronmental condition 6. Simplifying, the following linear relationship is assumed:

Ci(x,a,0)=(c—a—20)-x

In the first step, Division 1 must determine the level of its work productivity.
This is done before the environmental condition 6 is known. Once revealed, both
divisions negotiate the transfer price and the amount to be transferred.

A determination of the transfer price after disclosure of 6 enables a risk-sharing
of the two divisions. With risk-averse divisional managers, this may lead to the
acceptance of a risky order, due to the fact that part of the risk is transmitted to the
supplying division via the transfer price depending on 6 .

The outcome of the negotiations depends on the negotiating powers of both
divisions. Assume that the divisions agree on the idea that the actual contribution
margin from the sales of the products is shared “fairly” (but to not consider the
advanced costs of the productivity level a). The contribution margin with produc-
tivity a and environmental condition 6 follows as:

CM(x,0) = Sx) — Ca(x) —C1(x,a,0) = (g —c2 —Bx) - x—(c—a—0) -x
CM;(x) o
=(@—c+a+0—px)-x
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It needs to be considered that the amount x is a function of a and 6 as it is
chosen after observation of these measures. To simplify, it is assumed that only
direct functional dependences exist, for example, CM = CM(x, 6). Through the
dependence of the amount x on a, CM also becomes dependent on a. The split-
up rule should be that Division 1 receives a proportion y of CM and Division 2
the remaining part (1 — y) with y € [0, 1]. A y = 0.5 equals the NasH negotiation
solution. The negotiated transfer price RV arises from Division 1’s proportion of
the contribution margin and the production costs,

RN (x,0) -x = Ci(x,a,0) +y - CM(x,6)
Division 1 determines its amount by maximising its profit
RN(x,0) - x — Ci(x,a,0) + y - CM(x,0)
Division 2 maximises its profit
S(x) — Ca(x) =RV (x,0) -x = (1 —y) - CM(x,0)

Both are interested in an ex post efficient decision about the amount x(a, 6), given
a and 6. This arises from the maximisation of CM(x, 6) according to x,

max CM (x,0) = (@ —c+a+60 — Bx) - x
X

to
a—c+a+6
28

Division 1 anticipates this decision and chooses its productivity " before observ-
ing 0 by the maximisation of its expected profit

2 _ 2 2
E V'CM(X*,G)—QZ:| ZE[V' (W) _ (12}

x*(a,0) =

From this it is obvious that the chosen productivity level is not optimal from the
head office’s perspective, as long as y < 1. Division 1 only receives a part y of the
gained advantage of its productivity, while it carries all of the costs, resulting in an
under investment in productivity a compared to the situation in which the head
office could decide the productivity level. Finally, the maximisation of Division
1’s objective function proves an optimal productivity a” of

N_a—c-l—S[O]

2 _q
14

a

The productivity " rises in y and reaches its maximum at y = 1.



5.2 A Hold up Model 49

Monopoly Price-Based Transfer Price

Another variation to solve the coordination problem lies in the assignment of all
the negotiation power for the transfer price to Division 1. Then, Division 1 deter-
mines the price after knowledge of 6 (as a function of the demand), and Division 2
determines its resulting optimal amount. There is no negotiation anymore, and the
head office devolves the negotiating authority to the divisions.

This approach equals a monopolisation of the supplying division. This is not
identical to complete negotiation power (y = 1), as Division 2 reacts to a given
transfer price, while in the above described situation the amount and price were
simultaneously determined. Division 1 utilises its knowledge of the reaction func-
tion of Division 2 to maximise its profit (the so-called STACKELBERG solution).
Division 2 decides by the maximisation of its profit with a given transfer price
R(6)

max CMz(x,0) = S(x) — C2(x) — R(9)x
X
= (¢ —R(®) — px) - x
An optimal amount x™ arises from it:
M e R(0)
28

Now Division 1 determines the transfer price RM by maximisation of its profit,
with a given a and 0:

o —R

R — 0) -
ml?x( c+a+06) 25

From it arises as a transfer price

a+c—a—0
RM="—
2

RM applied to the optimal amount x™ leads to x™ as half of the efficient amount x*,
This production amount reduction is an essential disadvantage of such a transfer
price system. It results from the monopoly price determination.

The inefficient decision also induces ex ante an inefficient level of productivity.
Before observation of 6 Division 1 maximises the expected profit, taking into

account the following decisions with regard to the transfer price and the induced
amount. The expected profit amounts to

_ 2 _ 2 2
on-csoro- gt 4] el (o) ]

By derivation toward a, the optimal productivity ¢ arises as

v« —c+5[0]
- 4B—1

a
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A comparison of the productivity @™ with the level of activity arising with a
negotiated transfer price " shows that

N _a—c+S[0] u __ a—c+S[0] 1

%_1 >a _74/3_1 y>2

If the ex post negotiation power of Division 1 is higher than that of Division 2
(y > 0.5), then Division 1 has the incentive to increase its productivity with this
negotiated transfer price, compared to a monopoly price-based transfer price.
Since the ex post amounts at the same time are efficient, this implies that nego-
tiated transfer prices with y > 0.5 are superior, in a short-term perspective of
the head office, than the monopoly price-based variation. However, for y < 0.5
this result can be reversed: the ex post inefficient amount decisions can be
counterbalanced by higher incentives to increase productivity.



Chapter 6
Transfer Prices and Behavioural Control

Abstract Transfer prices generate an internal market, and are applied for behavioural
control. They are therefore also used for cost management and strategy penetration,
for the coordination of price decisions and as a strategic means. A case study sum-
marizes the different types and shows a Nash solution by which it can be illustrated
that the real optimum typically cannot be achieved by decentralised decision-making.

Keywords Cost management * Strategy penetration * Product development -
Coordination * Nash equilibrium + Distributive effect + Productive effect - Optimal
prices * Centralised organisation * Decentralised organisation - Strategic transfer
prices

The focus of the analysis so far has been the coordination of internally transferred
amounts between the production and purchasing divisions with a sequential pro-
duction. However, coordination can encompass another level: in the following,
examples of cost management and strategy penetration are discussed to examine
the issue of transfer prices from a slightly different perspective.

6.1 Introduction

Transfer prices and cost allocations can serve as an instrument of (personnel) coor-
dination if a decentralised decision-maker (e.g. manager, employee) pursues other
objectives than the head office and when the head office has no sufficient means to
directly affect the decisions. With the help of a cost allocation chosen in a mean-
ingful way, the decision problem is distorted in such a way that the decision-maker
himself chooses a decision that meets the objective of the company as a whole.
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Behavioural control is basically achieved by influencing the price structure of
the input factors. Prerequisites for efficiency are:

e The manager applies the price of the internal product for his decision-making.

e The decision is sensitive to the price of the internal product.

e The decision influences the objective measure used for assessing the decision-
maker’s performance.

e The transfer price is found acceptable by the decision-maker.

In many cases, deliberately distorted costs appear, i.e. they are allocated too high
or too low. The divisional manager is supposed to optimise the distorted divisional
profit, and at the same time the performance measurement and manager assess-
ment must be made based on this distorted divisional profit, even if is known that
this is not the “correct” profit. This typically contradicts the profit allocation
function of transfer prices.

6.2 Cost Management and Strategy Penetration

Transfer prices generate an internal market. Depending on the extent by which the
divisions may use an external market, different internal market forms arise. If sup-
ply and purchase limits exist, a bilateral monopoly results. Both divisions typi-
cally act sensitively to price changes, and a higher price will reduce the demand
for the internal product and with it, the amount transferred internally, even if the
producing division wanted to offer higher quantities. A lower price will reduce
the supply and with it the transferred amount. Similar relations apply for other
“market” configurations. The head office can use this “market” to induce certain
behaviours of divisional managers. Some examples are discussed in the following
paragraph.

Products or production procedures can be presented as less expensive to guide
the product manager’s behaviour. Short-term profit maximisation can be affected
by a “subsidy” of long-term decisions. On account of his short planning horizon,
assume that a divisional manager invests too little in research and development.
From the perspective of the head office, they can influence this by offering results
of a central research department for a transfer price below its costs.

Another example: the head office has the impression that the management
accounting department produces too many reports beyond the informational need
of the users. The demand can be limited by determination of specific (transfer)
prices, and a division will then only “buy” a report, when its utility exceeds these
costs.

Another example: a company produces video recorders in several divisions. The
head office is convinced that competitive advantages can only be gained by speed-
ing up automation. The central overhead costs are allocated on the basis of direct
labour to the separate divisions. This leads to an indirect rise of overhead allo-
cated on the basis of direct labour costs and to a relative preference for automated
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production processes in the view of the divisions. It is interesting to note that cost
allocation obviously is against the causation of the costs, but this is irrelevant, as
only the induced effect is important.

Additionally, it is interesting to note that the pressure for automation will be
stronger for a division when other divisions are already heavily automated. This
exemplifies possible advantages of cost allocations against transfer prices. Cost
allocations are transfer prices that fulfil an additional condition: that the sum of
the allocated costs equals the costs incurred. Thus, if a higher amount is allocated
to one division, another division will face lower amounts allocated.

Behavioural control in product development

A product developer or technical designer often attributes essentially greater value to the
technical elegance of a product solution than does the market and company management.
However, due to the lack of expert knowledge, he cannot decide about the sufficient devel-
opment time that actually is necessary. Therefore, upper management cannot prescribe
this development time, but does possess some indirect possibilities to guide the product
developer to greater efficiency from the company’s perspective.

For example, the “imputed” overhead costs can be charged on a basis exceeding the
true costs, with the effect that the costs of development hours raises. To avoid endanger-
ing the introduction of a new product on account of high costs, the product developer will
be careful to spend less time on inefficient design or engage in excessive trialling of dif-
ferent designs. Similar effects can be raised by charging distorted costs for needed parts:
standard parts can be charged too low, and special parts relatively too high, to motivate the
product developer to prefer the use of standard parts.

6.3 Coordination of Price Decisions

The following case study analyses the coordination of divisions with existing mar-
ket interdependencies. Competitive situations between divisions can happen in
decentralised organisation, just as also with external competitors.

Case Study Assumptions
Division 1 produces the electronic control unit, S1, that is used for the final
products. Division 2 specialises in analogous technology, and Division 3 in digital
technology. Among other products both divisions produce the measuring instru-
ments, M2 and M3, both of which need the electronic control unit of Division 1.
The organisational form has been chosen as the technology applied is one of the
essential specialisation aspects that requires the division of activities.

The variable costs of S1 amount to 10, the subsequent processing costs for
the production of M2 an additional 10 and of M3 an additional 15. There are no
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effective capacity limits. To a certain extent, both instruments, M2 and M3, are
substitutes in the market. The following price demand functions describe the mar-
ket (x; equals the amount of the instrument M; and p; its price for i = 2, 3):

Instrument M2: x, = 100 — 2p; + p3
Instrument M3: x3 = 200 — 2p3 + p»

Both managers determine their optimal price from their respective perspective
based on a NASH equilibrium. The optimal price of M2 arises from the maximisa-
tion of the contribution margin CM5:

n;lfzix CMy = (p2 — ¢2) - x2 = (p2 — ¢2) - (100 — 2p3 + p3)

and ¢co = 10 + R. The first derivation is
dCM,
op2

=100 — 2py + p3 — 2p2 + 2¢3

Setting this equation to zero leads to the optimal price as a function of the price
of M3,

1
Py = 1 (100 + 2¢3 + p3)

Analogously, the optimal price of M3 arises by maximisation of CM3 to:

1
p3= 7 (200 +2¢3 4 po)

The mutually rational expectations about the price determination result in optimal
prices at the NasH equilibrium. If these optimal prices are applied in the reaction func-
tion of the respective division, the following optimal prices and amounts arise as:

1 1
p§ = G - (600 + 8¢y + 2¢3), p; = IG - (900 + 8c3 + 2¢2)
Xy =15 - (600 —Tez +2c3),  x3 = 1= (900 —Tes +207)

None of the divisions can improve its profit by a unilateral change of its price,
given the optimal price of the other division. The transfer price R for the con-
trol unit S1 is found in the variable costs of both divisions, i.e. c; = 10 + R and
c3 = 15 4+ R. In the following section, the effects of several transfer price types on
the achieved contribution margins are analysed.

Transfer Price Equalling the Variable Costs

The results are summarised in Table 6.1. Division 1 achieves a contribution margin
of zero by the internal trade. Division 3 can use the favourable market conditions
despite higher costs of M3 and achieves a contribution margin of more than twice
the amount of the contribution margin of Division 2.
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Table 6.1 Initial solution

Division 1 Division 2 Division 3
Unit cost 10 20 25
Transfer price or optimal price 10 54 76
Sales volume 170 68 102
Divisional contribution margin 0 2,312 5,202
Total contribution margin 7,514
Table 6.2 Solution with market price
Division 1 Division 2 Division 3
Unit cost 10 35 40
Transfer price or optimal price 25 64 86
Sales volume 150 58 92
Divisional contribution margin 2,250 1,682 4,232
Total contribution margin 8,164

Transfer Price Equalling the Market Price
Assume that the market price for S1 is 25. In this case, unit costs for both pur-
chasing divisions are 15 higher, and both divisions analogously determine their
new optimal prices, which now lie appropriately higher. The consequence is that
Division 1 achieves a positive contribution margin and the contribution margins of
the two other divisions are cut. Table 6.2 states the results of this situation.

The essential result of this situation is the fact that the total contribution mar-
gin has risen by almost 9 %. Clearly, two effects of the transfer price can be
recognised:

1. Distributive effect: the transfer price redistributes the total contribution margin
between the supplying and purchasing division.

2. Productive effect: the total contribution margin is changed. This is a
consequence of the behavioural control.

The transfer price changes the relevant unit costs for managers of Divisions 2 and
3 and with it, their price behaviour. They set higher prices for their instruments.
This decreases the expected sales and, as can be expected, has negative conse-
quences for both divisional contribution margins. However, the loss is lower than
the gain achieved by the supplying Division 1. The reason for this is the substitu-
tive relationship of the two instruments M2 and M3. A coordination of the prices
typically leads to higher prices, than in the case where the divisions act like inde-
pendent companies in competition. However, the decentralised profit centre organ-
isation does not enable such coordination, because both divisions must only regard
their own profits. Finally, they are also assessed by them.
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Table 6.3 Solution with the optimal transfer price

Division 1 Division 2 Division 3
Unit cost 10.00 51.88 56.88
Transfer price or optimal price 41.88 75.25 97.25
Sales volume 127.50 46.75 80.75
Divisional contribution margin 4,064.06 1,092.78 3,260.28
Total contribution margin 8,417.13

Optimal Transfer Price

The optimal transfer price from the perspective of the head office (the company as
a whole) maximises the sum of the contribution margins of all three divisions
from the autonomous decentralised price policy for both Divisions 2 and 3, i.e.

mgax(R—10).(x;+x§)+(p§—10—R)-x;+(p§‘—15—R)-x;‘

CM, CM,; CM3

Finally, if the appropriate equations for the prices and amounts that depend on R
are used, an optimal transfer price of R = 41.875 arises. Table 6.3 presents the
results. Division 1 gains the highest contribution margin of all involved divisions
with this transfer price. Attention should be paid to the fact that the purchasing
Divisions 2 and 3 must be forced to buy internally from Division 1, as the market
price of 25 (if necessary, plus procurement side costs) lies essentially below this
transfer price. Therefore, the head office must limit the Divisions’ autonomy.

Fundamentally, the use of the market price as a transfer price does not solve
the coordination problem. This is completely independent from the known prob-
lems with the determination of “the” market price. The optimal transfer price
also has no relation to the relevant costs of the intermediate product. It also does
not depend on whether a division achieves a profit or not. Up to now, capacity
costs (fixed costs) were not introduced at all; and they are not required for the
result. The optimal transfer price is dependent on the market situation and also on
the cost situation in the purchasing division.

If the final products were complementary instead of substitutive, the prices
would have to be set lower for M2 and M3 than in the initial solution (Table 6.1).
The transfer price would then be below variable costs, and Division 1 would
always achieve a negative contribution margin.

This example clearly shows the conflict between the coordination function
and the profit allocation function of the transfer price. The divisional contribu-
tion margin does not adequately measure the performance of the respective divi-
sions. Certainly, Division 1 is not the sole division contributing to the company’s
success. Due to the profit linkage on account of the market interdependence, the
individual division’s success and performance cannot be precisely separated.
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Centralised Organisation

For a comparison of decentralised organisation versus centralised organisation, it
is now assumed that the head office possesses full information about the situations
in both divisions and determines the sales prices of both instruments itself. Then
the head office maximises:

glE}DX(CMl +CM, +CM3) =0+ (p2 —c2) -x24+ (p3 —¢3) - X3
2,173

= (p2 —20) - (100 — 2p3 + p3)
+ (p3 —25) - (200 — 2p3 + p2)

This leads to optimal prices p5 = 76.67 and p; = 95.83 as well to a total profit
of 8,429.17. This solution would only be attainable with a transfer price system, if
the transfer prices of both divisions could be set at different amounts (in this case,
for Division 2 a little bit higher and for Division 3 a little bit lower than 41.875).

6.4 Strategic Transfer Prices

Another important function of internal transfer prices is their relational effect in
regard to external competition. If a market equilibrium with simultaneous deci-
sion-making about prices (price competition in a BERTRAND equilibrium) or pro-
duction/sales volumes (CourNoT equilibrium) is assumed, a company can gain
competitive advantages against its competitors, when it is able to commit itself
to certain decisions in advance. Thereupon, the (rational) competitor must make its
own decision as to the best response to the strategy of the company. Typically, this
situation evolves into a disadvantage for the competitor company.

The basic idea is illustrated by a specific situation (adapted from Gox 1999).
Assume that two companies are in price competition and their (inverse) price
demand functions are symmetrical and given as

xir=a—p1+B-pi (6.4.1)

for i, j = 1, 2 and i = j. The variable production costs per unit are identical
for both companies ¢ > 0, and no fixed costs occur. It further applies a > ¢ and
0 < b < 1. The price demand function describes (partial) substitute products.

If no company can engage itself in a specific price strategy, the market equilib-
rium is achieved by the following situation. Every company determines its reac-
tion function, i.e. the strategic response to the competitor, by maximisation of its
profit function:

m =P —c-xi=@Pi—c- - (@—pi+B-p)
om
ap1
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As both companies face the same situation, this condition is also considered for p;.
By applying pj into p;, it finally results in the equilibrium prices

a—+c .
pi= - fori=1,2. (6.4.3)

Finally, the profit of each company amounts to:

. (a—(1—=p)-0)?
TS =
: 2-p)?

(6.4.4)

Now it is assumed that each company decentralises its price decision by hiring
a manager and asking him to maximise the divisional profit of his profit centre.
Similar effects arise, if only one enterprise decentralises its decision-making. At
the same time, the respective head office sets the transfer price R for the input
factors. This is generally known. The divisional profit is:

7l = (pi=R) - (@ —pi+ B -p)) (6.4.5)
With an analogous calculation to (6.4.3), both managers determine their sales
prices as follows:

o+ R
p=5
- B

for i =1,2. (6.4.6)

However, the profit of the companies is determined on the basis of the real costs
¢ and not the transfer price R. With the given transfer price, it is:

niszmtegic _ (pzD o) x = <§ j; _ C> . w 6.4.7)

2-p
According to the transfer price R, the optimisation of (6.4.7) supplies the follow-

ing condition, and both companies again choose the same transfer price as a result
of the symmetry of the situation:

strategic
oS

l — 1 —
R (2_/3)2-[Ot—(l—ﬂ)‘R—(l—ﬂ)-(tx+R—ZC+ﬂ'6)]—0

Finally, the optimal transfer price arises as:

e @Bt Q-pA-p P @-(1-p0
= =c+ > C
2-(1-8) 2-(1=p)
The optimal transfer price is higher than the variable costs per unit (because o > ¢
the fraction is higher than zero). In other words: the transfer price has a strategic
effect. If (6.4.8) is set into (6.4.7), the profit is:
n.strategic _ (@ —(1-p8) 'C)2
' 448 (6.4.9)

(6.4.8)
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A comparison of (6.4.9) with (6.4.4) shows that "8I ig higher for all g > 0
than 1t} and that the difference rises with g.

The reason for this effect of the transfer price is that the price, which the man-
agers require in the equilibrium, rises with the transfer price. A higher price of
both companies reduces the strength of the competition in the market, and finally
both companies profit from it. The stronger the competition, i.e. the higher b, the
more distinctive is the advantage of the strategic transfer price. This is a compara-
ble effect to the one shown in the last section, with two divisions of the same com-
pany competing at the market.

Why is this solution only possible with decentralised price decision-making
and introduction of a transfer price? Without decentralisation, the announcement
by one of the companies of a price higher than the equilibrium price would not be
credible or trustworthy. For example, if one company would choose a higher price
pi instead of its equilibrium price p}, the other company could improve its posi-
tion on account of its optimal reaction function (6.4.2) by choice of a new price
pj(pi). The definition of the market equilibrium shows that there is only one pair
of prices (p, p}“), from which no company wants to individually deviate. However,
the contract with the manager by which he is urged to maximise his divisional
profit under the given transfer price gives credibility to a higher price, as the man-
ager sets this price in his own best interest. From the perspective of the company,
the manager is used only to set a price strategy divergent from the original equi-
librium, in a convincing way. However, a prerequisite is that the contracts and the
transfer prices are observable and cannot be later amended.



Chapter 7
Summary

The main functions of transfer prices are coordination of management and profit
allocation of decentralised units. They are an instrument of the company organi-
sation and must be regarded and evaluated in conjunction with other instruments,
for example, sales and purchase limits.

Transfer prices are necessary to be able to determine separate divisional profits
despite interdependencies between the divisions, particularly mutual product
transfers; and are necessary too, to use them to assess the profitability of the divi-
sions and the activities of divisional management. Market-based transfer prices
are suitable when there is a (nearly) perfect market for the internal products, if
only low synergistic effects exist or the transfer volume is relatively small. The
divisions then act as if they were independent companies.

In the reality of company practice, cost-based transfer prices are the most
frequently used types. Transfer prices based on marginal costs fulfil the coordi-
nation function for short-term decisions under certain circumstances; however,
for the assessment of divisions, they are not suitable, because they typically dis-
criminate the producing division. Transfer prices based on full costs can represent
a good approximation for the relevant costs in long-term perspective. However,
they typically lead to incorrect decisions in the short-term view, particularly if they
contain a profit surcharge. A special form of transfer prices on a full cost basis,
is a two-tier transfer price. Each transaction is based on marginal costs, and for
the capacity supplied, a certain fixed amount per period is determined. Full costs
plus a profit surcharge, as a transfer price, can have negative effects on several
decisions but can also be favourable if the productivity of a division is unknown.

Dual transfer prices equal different transfer prices for the producing and
buying divisions. They are hardly regarded as being acceptable in practice, as the
sum of the divisional profits exceeds the total profit of the company.

With asymmetrically distributed information, all cost-based transfer prices
potentially lead to incentives for distorted and untruthful cost reporting and can
cause incorrect decisions from the perspective of the company as a whole.
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Negotiated transfer prices exemplify and bestow the greatest possible
autonomy of divisional managers with potentially positive motivational effects.
If the divisions possess a high level of knowledge of the mutual situations, better
decisions can arise, than when the head office prescribes a transfer price. However,
negotiations can lead to conflicts within the company. Transfer prices can be
applied to risk sharing, if they are not chosen as being constant, but depend on
environmental situations.

The coordination function of transfer prices and cost allocations can be used for
behavioural control of divisional managers, if the transfer prices are strategically set.

Decentralised organisation, e.g. a profit centre-organisation, is installed for
improving entrepreneurial conducts of managers. Yet, there is no such thing as an
ideal solution for transfer prices and there‘s not even a “fair” transfer price.

The conflict between coordination and profit allocation, i.e. decentralised deci-
sions that are in the best interest of the company as a whole on the one hand, and
transfer prices that allow the calculation of reliable and trustworthy divisional
profits on the other hand, is evident in most of the examples shown in this book.
The divisional contribution margins and profits, as illustrated in the case study, do
not adequately measure the performance of the respective division. Decentralised
decision-making, applying any type of the transfer prices discussed, did not find
the real optimum solution.

Transfer prices, as seen, are of dominant importance in the reality of company
practice and deserve high focus and increased attention in the area of Management
Accounting.



Chapter 8
Assessment Material

8.1 Review Questions

10.

To what extent does a conflict exist between the different functions of transfer
prices?

Under which circumstances does coordination by the market not lead to the
total optimum?

. What causes the difference between a market-based transfer price with or without

sales and purchase limits for the intermediate product at the external market?
Can the use of the market price as a transfer price lead to arbitrary profit allo-
cations of the affected divisions?

When do marginal cost-based transfer prices lead to optimal coordination?
Does the supplying division with a marginal cost-based transfer price always
incur a loss, and if so, how could the transfer price be modified to exclude this?
What is the reason that causes a dual transfer price system to achieve optimal
coordination? Can it be profitable for a division to distort its information, and
if so, in which direction?

Transfer prices, which are negotiated by the divisions involved, potentially
cause conflicts. A company determines the following conciliation procedure:
if the divisions do not agree within an appropriate time, the transfer price is
prescribed by the group controller with full costs plus a 3 % profit surcharge.
What effect does this have on the negotiation of the divisions?

Can the head office force the divisions to always report truthfully? If so, is this more
favourable or unfavourable for the head office than a situation in which the divi-
sions can supply distorted information—with the head office considering this?
Many companies impose a so-called last call principle, according to which the
supplying division can receive the same conditions as an external customer of
the buying division. What advantages and disadvantages does such a principle
have?
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11.
12.

13.

14.
15.

8 Assessment Material

What types of transfer prices can be derived in an agency model?

What advantages and disadvantages does a cost allocation based on the aver-
age principle, have?

How can the allocation of fixed costs be economically justified for divisions
that do not make the decision that causes these fixed costs themselves?

What advantages could divisions identify for arranging a given cost split-up plan?
Under which conditions, and why, can it be profitable to employ a manager
and to impose on him a transfer price above the costs for the internal transfers?

8.2 Exercise 1: HIRSHLEIFER Model

A company is divided into three divisions: Division 1 produces an intermediate
product and supplies it to Division 2. Division 2 processes this and sells it as an
intermediate product to Division 3, which converts it into a marketable final prod-
uct. There is no market for the two intermediate products.

()

(b)

(©

Determine the optimum transfer prices so that all divisions choose the same
amounts that lead to maximising the company’s profit. The corporate head
office has insight into the following divisions’ cost functions and the price
demand curve:

Division 1: €y (x) = 20 + &
Division 2: C,(x) = 60 + %
Division 3: C3(x) = 45 + x%
Price demand curve: p(x) = 108 — %

Division 2 anticipates its loss situation and decides to inform the head office
of a modified cost function. Calculate the effects on the company’s profit and
for the reported profits of the individual divisions if Division 2 announces the
function as C‘g(x) =60 + x2.
If Division 2 announces that the modified cost function is

A x?

Ca(x) = 100 4 ER

what effect does it have on the overall profit results?

8.3 Exercise 2: Dual Transfer Prices

Division 1 produces an intermediate product costing

3

X
Ci) =40+
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and supplies it to Division 2, where it is further processed into a marketable prod-
uct at costs of:

Cr(x) = 35 + x°.

There is no market for the intermediate product. The price demand function is
p(x) = 82.295 — 0.05x.

Determine the dual transfer prices at which the head office can motivate the
profit-optimising amount in the interest of the company as a whole. How high are
divisional profits if you use dual transfer prices?

8.4 Exercise 3: Cost Allocations

The IT department is organised as a central service of a company. The costs of
providing the central services amount to 1,200. To simplify matters, let us assume
that we are only dealing with fixed costs (such as labour costs and depreciation).
Plans indicate that two divisions draw on different IT services as follows:

Planned requirement D1 D2 Capacity
PC and software maintenance 15 9 30
Internet access 15 3 30
Central ordering 6 5 12

If each division were to install its own IT or buy in the service from outside,
this would result in costs for Division 1 of about 1,000 and for Division 2 of about
500. The divisions’ results before allocating the IT costs are 2,000 for Division 1
and 1,600 for Division 2. How high are the divisional results after the allocation of
the IT costs?

8.5 Exercise 4: Cost Allocations

For the produced level of x, a production process causes costs of: C(x) = V/'x. The
company consists of one division producing (indexed at 0) and three divisions, B,
B» and B3, buying in. They buy in the amounts x; = 3, x = 5 and x3 = 2. The total
costs (rounded) are:

Co(x) = /10 = 3.162

(a) How high is the cost advantage from performing centralised production?

(b) What is the minimum and maximum amount that should be allocated to each
division?

(c) How should the costs Cy = 3.162 be divided between the three divisions?



66 8 Assessment Material

8.6 Exercise 5: Full Cost Allocation
(Adapted from Magee 1986, p. 338 f)

Borel manufactures all kinds of toys driven by a small electric motor. Division A
produces the electric motors. Division B specialises in little railways manufactured
using injection-moulding technology, installs the motors and eventually sells them.
Division B’s variable costs are more or less constant for the railways at an average
of 100. The fixed costs are 34,000 per month. The company currently produces
around 4,000 railways per month sold at an average price of 200. Division A gen-
erally passes on the costs of the electric motors monthly to the divisions asking for
them. The (monthly) cost function is

C(x) = 100,000 + 50x

Besides division B, division C also needs electric motors. Its requirements, how-
ever, are extremely volatile with the most recent estimates indicating a need for
2,000 or 6,000 motors with an equal level of probability in each case.

Now division B receives an additional order of 2,000 railways at a special price
of 154.50 each.

(a) Assume that division B wants to maximise its divisional profit. Should it
accept the additional order or not?

(b) B’s divisional manager receives a bonus for a monthly profit in excess of
100,000. Will this affect his decision on the additional order?

8.7 Exercise 6: Cost Allocations and Capacity Adjustments
(Adapted from Magee 1986, p. 341 f)

OX Ltd has seen strong growth in recent years. Management has now suggested
considering hiring a commercial lawyer who could do the advisory work in-house
which had previously been given to two law practices. The management account-
ant, Thomas Prad, who is involved in this, has the following data. The law practices
charge 200 per hour on average. The commercial lawyer with a secretary would
probably cost 200,000 p.a. The problem is that the number of hours of advisory
work needed each year is uncertain. Thomas Prad had the impression from discus-
sions that OX Ltd’s two divisions knew very well how many hours of advisory work
they needed, but did not want to be pinned down by him. The two divisional manag-
ers are each interested in maximising their respective divisional profits. Based on
his own research, Thomas derives the following probabilities of hours needed:

400 h 500 h 600 h
Division 1 50 % 50 % -
Division 2 - 50 % 50 %
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The controller, Thomas Prad, now faces the task of determining the pros and
cons of setting up a legal department.

(a) Based on Thomas’s ex ante level of information, should the department be set
up or not?

(b) Assume that Thomas would like to motivate the two divisions to declare their
actual needs. To this end, he proposes to the two divisional managers that the
in-house advisory work will be made available free of charge. What will the
divisional managers claim and what will be the decision on the department?

(c) What would happen if Thomas proposes that the divisions be allocated the
200,000 in costs based on the figures given by them for their requirements?

(d) What would happen if the proposal looked like this: each division declares its
requirements for hours of advisory work and the legal department will only be
set up if the total is equal to or greater than 1,000, whereby 40 % of the costs
will be allocated to Division 1 and 60 % to Division 2?
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