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The shared service centre (SSC) is a concept in which a business organisa-

tion consolidates all its administrative functions and in-house services in

one place. The SSC promises to save a bulk of money, and provide better

services to the company’s internal customers. The savings are further

strengthened by pooling cash in a central account to offset debit and credit

balances. A cash pooling system can optimise the use of excess cash and

interest yield, reduce interest expense and costly intra-company transac-

tions, and the like. However, the segmental legal and tax regimes and, fur-

ther, the lagging behind of bank services formulate the periphery of cash

pooling in Europe.

The benefits of SSC and cash pool depend on the business environment,

especially how the changes of the number of centres affect the quality of

support, and how the scale influences the costs. The European integration is

likely to lead to increasing centralisation of internal supporting function.

Though it does not affect the expected value of the cash flow, cash pooling

will reduce the volatility of the cash flow and improve the liquidity situa-

tion of the pooling company. While the bondholders get the same risk-ad-

justed return, shareholders will benefit greatly from the cash pooling be-

cause of the declined interest expenses, and reduced volatility of cash flow

which decreases the amount of debt and lowers the hurdle rate.
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When the single currency made its debut on January 1st 1999, it marked the

dawn of unprecedented changes for companies domiciled in the countries

that comprise the Euro-zone, as well as for companies doing business in

those economies. Characterised as integrated and single-currency domi-

nated, the new market is comparable with the size of the market of the

United States (OECD 1999). In addition to opening new markets and fa-

cilitating a greater degree of cross-border trade and capital movement,

EMU will also allow companies to become more efficient, to rationalise

costs, to exploit economies of scales, and to streamline operations (City

Bank 1998a). The role of the treasurer in corporate planning will be more

integral, and the possibility of sharing service and pooling cash within the

group and throughout Europe to materialise the benefits of single currency

is higher than ever before (Bergen 1998).

On the other hand, the introduction of Euro and the disappearance of na-

tional currencies will force myriad changes on most organisations, no mat-

ter whether they are taking the most active approach and making all their

operations Euro-compliant from Day One. From setting up a single Euro

account to facilitate payments in the single currency, to re-engineering and

consolidating the treasury process to optimise interest and efficiency, the

number of issues treasurers must tackle – and the options they face, LQWHU

DOLD, the shared service centre (SSC) and cash pooling – are challenging

(City Bank 1999a).

The SSC is a concept in which a business organisation consolidates all its

administrative functions and in-house services in one place. In this model,

transaction-based activities that may otherwise be distributed throughout an

organisation are centralised (Lucenko 1998). The service centre usually

operates as an autonomous entity that has its own budget and location, and
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is accountable for the efficiency of its own operations. It provides services

to the company’s various business units and charges them for these services

based on their amount of usage. The SSC promises to cut administrative

costs, save a bulk of money, employ state-of-the-art technology, eliminate

redundancies in many activities and provide better services to the com-

pany’s internal customers. But it also requires a large initial capital outlay

and a great quake of existing organisation (Jarman 1998). Nonetheless, the

advantages are enormous and include savings due to economies of scale,

greater accountability, and elimination of redundancies (Shah 1998).

The savings are further increased by pooling cash in a central account. The

concept of centralised pooling is to offset debit and credit balances within a

currency and among different currencies without converting the funds

physically. A cross-currency pooling system can optimise the use of excess

cash and interest yield, reduce interest expense and costly foreign ex-

change, swap and intra-company transactions, minimise administrative pa-

perwork, speed information flow, tighten control and improve decision

making, and the like (Bergen 1998). However, the segmental legal and tax

regimes, and the more or less disappointing bank services formulate the

periphery of cash pooling (Bergen 1999a). Centralisation of payment and

collections proved to be a bigger issue and has not been achieved to any

great extent (Citybank 1999). Despite these setbacks, many companies are

eager to grasp the new opportunity to gain their competitive edge.

���� 3UREOHP�'HILQLQJ

Bankers and consultants advertise the advantages and benefits of the SSC

and cash pooling heavily, and many companies that have established an

SSC and central cash pool are quoted as having saved millions of dollars

and greatly improved the company’s competition situation (e.g. Mill 1996,

Baliga 1994). The results seem to be quite amazing.
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However, when preparing the establishment of the SSC and cash pooling,

many practitioners are largely confused by the reality and begin to question

the reliability of the reported magnificent effects (Bergen 1998). The most

confusing question to them is: How did companies evaluate the costs and

benefits of the SSC and cash pooling? So far, the cost and benefit analyses,

including those made by well-known consulting firms, are not convincing*.

The attention to SSC and cash pooling has spawned numerous articles from

bankers, consultants, treasurers and other practitioners. However, most of

those articles are practical-orientated and some even look more like adver-

tisements†. We have searched a broad reference database and we seldom

found an in-depth theoretical or quantitative analysis of the benefits and

costs of the SSC and cash pooling. It seems that European academics did

not reacted as enthusiastically as the practitioners did to the new tide of

cash pooling. Many people, including us, are confused about why the theo-

retical analysis of how to evaluate the benefits and costs is still an almost

untouched question in Europe, when the idea of SSC and cash pooling has

already been deployed and continues to be implemented. There is a big gap

between the practices and theoretical analysis regarding the SSC and cash

pooling.

Besides, the current discussions are so biased to convince the top managers

that interests of other stakeholders in the company, such as shareholders,

employees, and so on, are largely ignored (Jarman 1998). There is no

chance for management to carry out the SSC and cash-pooling project by

themselves only, though they can initiate the project. The management

needs to provide all interest groups with a reliable analysis from the per-

spectives of different stakeholder groups (Gunders, 1998).

                                          
* According to our practices in Mölnlycke Health Care AB and our meeting with several consulting firms

and banks.

† For instance, see online publishing on http://www.nfia.com/html/publish.
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Finally, when the business society increasingly respects the power of

shareholders and when the corporate world talks about shareholders’ value

and economic value of the firm very frequently, the available analyses are

inclined towards the use of accounting methods (for instance, see Citibank

1998b, General Bank group 1998, Lucenco 1998). Many people firmly be-

lieve that the value of a firm and its shareholders is more truthfully re-

flected by financial and economic analysis.

In short, people are eager to know what are the economic and financial

costs and benefits of SSC and cash pooling to different stakeholder groups.

To make a reliable theoretical and quantitative analysis of this major prob-

lem, one must answer the following questions:

♦ 7KH�5DWLRQDOHV

First of all, what are the main characteristics of the SSC and cash pooling?

Which factors triggered the trend of centralisation in Europe, and what are

the rationales behind the philosophy of SSC and cash pooling, especially

those factors hidden in the changing macroeconomic surrounding, business

environment, and technology innovations? Furthermore, any cautious per-

son will naturally ask what kind of changes this new model will impose on

society and the undertaking company.

♦ (FRQRPLF�%HQHILWV�DQG�&RVWV

In order to convince themselves and other stakeholder groups, the man-

agement must clearly define what are the benefits and costs of the new SSC

and cash pooling structure and point out whether the benefits will outweigh

the costs. At least from the perspective of shareholders, the benefits and

costs ought to be defined as economic and market value rather than the

historical accounting value. Furthermore, the economic costs and benefits

of the new SSC and cash pooling structure ought to be numbered, because

the market cannot evaluate the value of the undertaking company just by

guessing. Therefore, a natural question that will arise is what quantitative

models can be used to explicitly measure the economic benefits and costs.
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♦ 0DLQ�6WUDWHJLF�,VVXHV

The core issue here is the degree of centralisation. Should the cash man-

agement function be executed at one location or at several locations? If a

central approach is preferred, another issue appears: which tasks will be

executed in-house, and which tasks can be outsourced to third parties? A

third important issue is the banking relationships. From which and how

many banks should a company choose to purchase its cash management

services? Will the group choose to operate through a network bank, a group

of local banks combined by an overlay bank, or a “banking club”? A fourth

important issue is the degree of cash concentration. Is the cash of all the

operating companies going to be concentrated in one location, for example

with the central treasury, or is cash going to be concentrated at the unit

level? Within this area, the group also needs to decide where to concentrate

idle funds and a pooling method.

The answers to these questions depend on both internal and external factors

(Bergen 1999c). The management needs to define whether those internal

factors, for instance the organisational structure, the company’s financial

situation, the diversity of business and the geographical presence, etc., or

external factors, e.g. local regulations, tax legislation, availability of bank

products and technical IT possibilities, etc., will influence the structure of

SSC and cash pooling.

♦ (IIHFWV�RQ�6WDNHKROGHUV¶�,QWHUHVWV

1. Incentives to Employees

When implementing the SSC and cash pooling, a company will inevitably

encounter the internal resistance to changes (Kurtz HW�DO. 1998). The man-

agement naturally needs to ask why the employees should be interested in

this new project, and whether there is any incentive that will stimulate them

to take part, presumably actively, in the process of building up a new SSC

structure and cash pooling model. Especially the salesmen and local sales

offices who indeed generate the company’s revenues need clear signals that
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the new project will not hurt their interests (Milgram HW�DO� 1994). That is

the problem of incentive compensation.  How to carefully optimise the total

utility of both sides and keep a delicate balance between the accrued costs

and compensations are very challenging topics.

2. Bondholders’ Value

Obviously, centralised treasury management will change distribution and

risks of the operational cash flow. Whether the bondholders will accept the

changes is vital to the firm because the bondholders in fact have the right to

veto the changes (Copeland HW�DO� 1994). Therefore, how the SSC and cash

pooling will influence the bondholders’ value is an important question.

3. Shareholders’ Value

In most of the cases, the most important stakeholder group in the company

is the shareholders, who, theoretically, are the masters of the firm. Whether

the shareholders are better off from cash pooling is a key question.

���� 3XUSRVHV

In short, this thesis aims at providing, to both practitioners and researchers,

an economic and financial theoretical basis and quantitative models to

evaluate the costs and benefits of SSC and cash pooling from different

stakeholders’ perspectives.

������ $LPV�RI�WKH�7KHVLV

Firstly, this thesis wishes to provide an in-depth theoretical analysis re-

garding costs and benefits of SSC and cash pooling to practitioners and re-

searchers. However, we are not going to conduct “pure” theoretical re-

search. We apply the theories to the business reality and creat some appli-

cable quantitative models to the real problems closely related to the SSC

and cash pooling.
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Secondly, this thesis aims at analysing how the SSC and cash pooling will

influence the economic and market value of a firm and its different

stakeholders.

Thirdly, one could evaluate the SSC and cash pooling from different per-

spectives, such as organisational effects, strategic consequences and so on.

Our analysis concentrates on evaluating costs and benefits, and we espe-

cially prefer to use quantitative models.

Finally, we intend to provide a comprehensive, integrated, unbiased and

reliable analysis that the management can use to persuade all the interest

groups. One of the most important aims of this thesis is to view the SSC

and cash pooling from the perspectives of various stakeholders.

������ /LPLWV�RI�WKH�3XUSRVHV

Practitioners might find that numerous legal, economic, and organisational

problems are baffling when designing the SSC and cash pooling project.

The answer to some questions relies on the expertise on legislation, tax re-

gime, and practical protocols in various European countries. We have to

emphasise that we aim to bridge the gap between the practices and theo-

retical analysis rather than to pile up facts and data. We do not extend our

analysis to those questions, to which the answers are primarily depending

on practical expertise, though in order to provide the interested readers

relevant background knowledge on the SSC and cash pooling, we provide

some practical information.

Secondly, though the managerial, legal and technical aspects are highly

important, too, we concentrate on economic and financial aspects. We are

not going to provide a “user manual.”

Thirdly, we do not plan to create a new theory. Instead, we intend to deploy

established theories to the practices by means of building up quantitative

models to solve the practical problems closely related to the SSC and cash

pooling.
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Fourthly, we aim to make a theoretical analysis rather than an experimental

test. We do not test the validity or compare the suitability of existing theo-

ries and models.

Lastly, this thesis just covers limited problems related to costs and benefits

of the SSC and cash pooling. We narrow the topics to fit our selection crite-

ria, which are: whether it affects the most important interests of a

stakeholders group, whether it is suitable to be analysed quantitatively, and

whether the decision of the company can change the results. Some impor-

tant problems, such as how the hedging will be carried out after pooling,

are omitted to make the thesis more closely structured.

������ 7DUJHW�5HDGHUV

The targeted readers of this thesis are senior practitioners and academic

researchers and master or higher level economic and financial students as

well. We will not define well-known terminology or explain the basic

quantitative methods, as we assume our readers already know them. Thus,

a basic knowledge of economic and financial theories, calculus and statis-

tics is essential to understand some parts of our analysis.

Readers who are not familiar with the quantitative analysis are suggested to

either skip Chapter 4 to Chapter 6, or to look at the summary in each chap-

ter.

����0HWKRGRORJ\�DQG�/LPLWDWLRQV

We carry out our study, in principle, by means of literature research, prac-

tices and independent analyses. The literature research provides us with the

relevant information, theoretical framework and references, the independ-

ent analyses assist our quantitative analysis, and the practices guide us to

define the research problems.
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������ /LWHUDWXUH�5HVHDUFK�DQG�5HIHUHQFHV

Literature research proved to be the most useful method during the investi-

gation stage, and it does provide much help to us, at least to the extent of

providing the relevant knowledge of what the SSC and cash pooling are,

and what kind of problems are puzzling people in general.

We have searched all available databases at our University. Though there

are numerous articles dealing with the SSC from managerial perspectives,

there are very few articles discussing cash pooling. For example, we

searched database EconLit from January 1969 to August 1999. There are

more than 5,000 articles discussing cash but just 15 articles mentioned the

word cash pooling; of these three articles are exactly the same, and 11 just

mentioned cash pooling without any detailed analysis. We have to use rele-

vant literature available from the Internet. Thus, large proportions of refer-

ences we used or studied are downloaded from the Internet, and thus, they

are more likely to be changed or eliminated than printed material.

We have also searched all English financial and economic journals avail-

able in our University’s library (about forty journals) for the last six years.

There are only two articles relevant, but none of them is concentrating on

cash pooling or shared service centre. Because we cannot find an available

literature using a quantitative method to analyse cash pooling or shared

service centre, there is seldom a reference literature in the quantitative

analysis parts, except for those providing the theoretical basis.

In general, the theories we use are all from available literature, especially

academic textbooks. There is no difference between the theories presented

in the books we use and other books because we just use basic theories,

such as mean-variance paradox, option pricing theory, and Capital-Asset-

Pricing Model.

As we mentioned, it is hard to find references that are exactly what we

need. This might be due to the fact that the SSC and cash pooling are quite

new topics in Europe and that the University does not possess many
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American journals. The limits of available literature have forced us to con-

duct the quantitative analysis all by ourselves without the consultation from

the research that might have been done by other researches.

Finally, we have spent much time on finding articles with inside and origi-

nal information from a mass of copycats available on Internet. Frequently,

there is not a really noticeable difference between articles written by one

banker and other bankers, or one consultant and other consultants. Espe-

cially articles studying the shared service centre from management or hu-

man resource viewpoints are often mirror each other.

������ 3UDFWLFHV

We have practised at Mölnlycke Health Care AB for about half a year and

our experiences confirm the rightness of our collaboration with a company

that is carrying on the project as same as the one we are presenting.

We participated in the project from the very beginning and have been in-

volved in most of the process of investigating and designing of the future

outlook of the SSC and cash pooling. At the same time, we also carry out

our own research on the same topic. Practices gave us the most up-to-date

information, allowed us to access to internal information, and provided us

with the best way to consult experienced people not at universities. The

greatest advantage of the practice is that it enabled us to quickly point out

where the problems were and which issues practitioners wanted to know

more about. But the practice does not jeopardise us because our analysis

largely concerns to the general situation rather than Mölnlycke Health Care

AB only.

Nothing is free, so practice is not totally free of charge. Firstly, we need to

spend some time on and pay attention to very practical problems that are

not covered in our paper. Secondly, because we have been deeply involved

in the project, it is hard for us to avoid disclosing confidential information

when we write the case study. Thirdly, we have found that some issues,

which are regarded by us as quite clear and very basic because we discuss
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them frequently, are probably new to some readers. We might need to add

more relevant background knowledge in this thesis. Finally, the most im-

portant setback of the practice is that, concerning some terminology, read-

ers and our tutors may have a different understanding of our company-

specified concepts.

������ ,QGHSHQGHQW�$QDO\VLV

In order to make our own observation, thinking and analysis, and integrate

them into a well-organised thesis, we firstly consolidate our knowledge

learned from various economics, management and finance courses, then

adapt them to real problems, and as we hope, make our independent, rea-

sonable and valuable analysis. We try our best to present what we learn and

what we do in an understandable and reader-friendly way.

We apply some very common micro-economic theories, such as agent-

principle problems, and quantitative evaluation models to analyse the costs

and benefits of the SSC and cash pooling and various topics that will arise

in the setting up of SSC and cash pooling in Europe. Because we aim to

deploy the knowledge of the general textbooks and academic journals to

the particular SSC and cash pooling fields, our micro-economic and finan-

cial analyses are tailored to the methods widely used in practices and con-

ditions that limit the choices of practitioners.

When conducting independent research, we face a paradox. On the one

hand, we feel short of theories and quantitative methods that we can use

because there is no available literature pointing out which theory is the

right one. On the other hand, we have learned several theories and we know

a number of quantitative methods that can be used when conducting our

analysis. For instance, to evaluate the shareholders’ value, we can use for

example state-contingence theory, net present value calculation, option

pricing theory and historical time-series analysis. We always need to strug-

gle hard to find out which are the right theories and appropriate approaches.
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In order to keep our thesis on the right track, we spend much time on com-

paring different alternatives and examining every detail, though the com-

ments from our tutors and others have saved us much time. However, we

still need to warn the readers that our analysis is definitely not the only

right answer. Conducting analysis on the basis of theories other than we

used might give the readers different results.

������ 'DWD�8VHG

Because we primarily conduct theoretical analyses, we do not use much

data, except the case study. The correctness of our analysis is not substan-

tially affected by the accuracy of the primary data.

Concerning the numbers directly connected to facts, such as bank services,

EMU, and so on, we use the data gathered from various archives and our

own investigations from corresponding organisations. We tried our best to

make the data as accurate as we could, for instance, every real number pre-

sented is cross-checked to make sure that it is identical in at least two reli-

able sources. Unfortunately, reality is moving fast and changes are taking

place from time to time. We have to use secondary data that is available to

us. Our resources determined that we could not go to investigate the tax

regime, bank protocols, and so on, in 15 European countries.

In addition, all data in the case study are real numbers generated from the

Mölnlycke Health Care AB, but some information is intentionally omitted

because we are required to keep the specific information in line with confi-

dential requirements set by the company.

We do not use any real number in our quantitative analysis because no such

data is available to us so far. Mölnlycke Health Care AB does not have the

necessary data because the project is still in the process of being designed.

We do not have time to wait for the proceeding of the real numbers due to

the time limitation, and, though we tried hard, we cannot achieve a valid

channel to collect data from other firms either. The setback is caused by

two reasons: one is the sensitivity of the data; another is limitation of refer-
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ence companies, because just a few Swedish firms have already built up

SSC and cash pooling. Therefore, data used in Chapter 4 to Chapter 6 is

mainly computer simulated. Again, the lack of real numbers does not affect

the correctness of our analysis because our analysis is basically a theoreti-

cal analysis of general situations.

������ 7KHRUHWLFDO�%DVHV

As we all know, a problem can be explained by many theories from differ-

ent perspectives. For instance, the compensation to sales agent is related to

the agent-principal problem, monitoring problem, equal compensation

problem, and so on. We just adapt the one that we think is the most relevant

to the real problem in practice.

Secondly, we use a number of micro-economic and financial theories. The

thread of these theories is the cost and benefit analysis, though the theories

may appear in many fields. Other less relevant aspects are left to further

research due to time and resources limits.

Finally, during the analysis, we review each theory briefly, but we do not

devote much energy to explain a theory or quantitative method in great de-

tails. So, relevant economic and financial knowledge of and familiarity

with quantitative methods are vital to fully understand our analysis.

���� 6WUXFWXUH

The total thesis is mainly comprises five parts, namely, brief review of

SSC, issues related to cash pooling, benefits of centralised services, incen-

tive compensations to sales agents, and stakeholders’ value analysis. In ad-

dition, we also study the case of Mölnlycke Health Care AB. Figure 1.1

shows the structure of our thesis.

The introduction has included information like background, problem de-

fining, purposes, methodology and limitations. This chapter is aimed to

give the readers a clear idea what they will find.
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In the second chapter, we briefly explain the rationales behind the philoso-

phy of SSC, after giving a concise description of what SSC is and what are

its main characteristics. We introduce the issues related to the cash pooling

in the subsequent chapter.

In Chapter 4, a model that can be used for evaluating the benefits of cen-

tralised shared service and to compute the optimal number of service centre

is presented and the factors that trigger the trend of centralised in-house

service are discussed.

In the fifth chapter, we discuss the incentive compensation to the local

salesmen and sales offices. Two approaches, the cost plus and revenue mi-

nus, are examined to see which approaches can approach an optimal solu-

tion between the undertaking company and its employees.

In Chapter 6, we focus on bondholders’ value and shareholders’ value.

Starting from the analysis of the attributes of cash flow, we closely track

the liquidity position of the firm and then we focus on how the cash pool-

ing will affect bondholders’ value and shareholders’ value. Chapter 5 and

Chapter 6 mainly contain theoretical issues and quantitative analyses.

In Chapter 7, we present how Mölnlycke Health Care AB formulates its

SSC and cash-pooling project. While other chapters provide a general

analysis suitable for many companies, this chapter focuses on the situation

of Mölnlycke Health Care AB only.

In order to summarise our research and to give a suggestion as to what

questions need to be further studied and what issues need to be investigated

more carefully, we finally give our brief conclusions.
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&KDSWHU��� 5H�HQJLQHHULQJ�IRU�(XUR�(IILFLHQF\

This chapter concerns the opportunities to restructure and re-engineer or-

ganisations to benefit from the future European business environment.

Firstly, we describe the facts surrounding the introduction of the single cur-

rency, and what this means to the business environment. We then go on to

discuss how the new environment affects the financial administration of

companies operating within the EMU area. We specifically identify and

describe some ongoing trends such as centralisation of financial activities

and the creation of shared service centres.

���� (08�DQG�(XURODQG

The launch of the euro has created the world’s second largest single cur-

rency area after the United States*. It comprises 11 countries, which ac-

count for about 16 percent of global GDP, and has a total population of 290

million (OED 1999). This currency union is not just another system of

pegged exchange rates; it is rather a significant step towards increased inte-

gration in Europe. It is an effort to create one domestic market for the

member countries, the market of “Euroland”.

It is inevitable that, despite thorough preparation, there is a fair amount of

uncharted territory ahead. On the one hand, a sophisticated institutional

framework has been established prior to the adoption of the single cur-

rency, co-ordination of economic policies has been strengthened, and there

are long-standing initiatives to promote close economic integration. On the

other hand, long lasting monetary unions among major sovereign nations,

without strong political integration, have never been observed before.

                                          
* In terms of economic size
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7DEOH������7KH�(08�6FKHGXOH

���� �����±����� �����→

3+$6(�$ 3+$6(�% 3+$6(�&

Launch of EMU Start of EMU Single currency fully
introduced

• List of partici-
pating Member
States

• Setting up of the
ESCB and the ECB

• Fixing of conver-
sion rates

• Euro becomes a
currency in its own
right

• ECB conducts sin-
gle monetary and ex-
change-rate policy in
euros

• Inter-bank, mone-
tary, capital, and ex-
change markets in
euros

• Wholesale pay-
ment systems in euros

• Euro notes and
coins introduced

• Banks have com-
pleted the changeover
(retail business pay-
ment systems)

• Only the euro is
used

• Notes and coins de-
nominated in national
currency are withdrawn

• Public and private
operators complete the
changeover

Source: Information Programme for the European Citizen (1997)

It is obviously difficult to predict with confidence the economic effects of

the introduction of the euro, but it seems probable that the consequences,

whatever they are, will be significant. In fact, changes on the European

marketplace can already be noted, such as the creation of a European cor-

porate bond market and the use of new cross border clearing systems.
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������ 7KH�(IIHFWV�RI�(08

Citibank (1999) identifies four key forces at work in Europe as a result of

EMU. One such force is SULFH� WUDQVSDUHQF\. Consumers across Euroland

can more easily compare prices, forcing suppliers to ensure that their prices

are as low as their competitors’ regardless of local impacts (such as wages)

on production costs. This, together with increased mobility of products and

services across borders, should lead to more harmonised prices. We can

also expect the expansion of Internet to add leverage to this force since it

makes it easier for customers to ‘shop around’ across national borders.

Another force is�FKDQJLQJ�WUDQVDFWLRQDO� LQIUDVWUXFWXUH��The new payment

systems make cross border payments within Euroland cheaper. Under the

old currency regimes, it could take up to five days for money to be trans-

ferred from one EU bank to another. Making cross border payments within

Europe required a complicated network of correspondent banks, at least

one for each currency, each offering different banking terms and cut-off

times. The combination of EMU and various technical developments has,

however, harmonised euro area payments to some degree. Thanks to sev-

eral new cross border clearing systems, banks now have more choice re-

garding how payments are to be made, and transaction times are reduced

(Stephens 1999).

A third force is GHHSHQLQJ�FDSLWDO�PDUNHWV. Financial products and services

can be offered across national boundaries because the legal and regulatory

barriers are reduced. The European financial market will then be more

competitive, resulting in a low interest rate environment with increasing

appetite for corporate bonds. We can also expect market liquidity to im-

prove as cross-boarder trade becomes cheaper, and deregulation will enable

a larger group of institutions to offer financial services, increasing the

competition between banks and other financial institutions. The opportunity

for financial institutions to offer cross-border services should increase due

to harmonised banking regulations and abolished exchange restrictions.
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Also, the need for companies to hold liquidity in different currencies is de-

creased and thereby also the need to finance this liquidity (Bennet 1998).

European companies will experience a reduced currency risk because a

greater portion of their market will be in their base currency. This means

that European investment will be more attractive to investors. The devel-

opment of an equity culture should add to this impetus, and trading is likely

to substantially increase within the European equity market (Sear 1998).

The last force is DFFHOHUDWLRQ�RI�PDUNHW�WUHQGV. A more integrated Europe

provides a fertile environment in which other market trends will accelerate.

For example, as companies face increasing competition due to price trans-

parency and fewer barriers to trade, it is likely that their willingness to

adopt new technology such as ERP systems or E-commerce solutions will

increase.

������ ,PSOLFDWLRQV�IRU�&RPSDQLHV

The changeover to the euro affects every enterprise across all its business

activities. It has direct and tangible impacts on companies and poses sig-

nificant strategic, marketing, and organisational challenges. The immediate

challenge for companies is to make operations functional with the new cur-

rency.  In addition, companies are also working with adjusting to the new

business environment, and they are developing strategies to take advantage

of efficiency gains that can be made. It is often argued that acting fast and

dealing with the euro at an early stage create competitive advantages.

Those who succeed in doing this can start to change their businesses to fit

the new business prerequisites. The effects of the euro on companies are

therefore of a more structural nature in the longer term.

The potential to significantly upgrade treasury operations is one of the first

tangible benefits of the euro, and a strategy to adjust the operations with

respect to the new single currency is high on the agenda for all large and

mid-size companies (van Alphen 1999). Many companies have also dis-

covered that a large part of the opportunities for increased efficiency lies in
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restructuring and reprocessing by centralising treasury activities and li-

quidity. Although automisation and centralisation of treasury processes and

systems have been in focus for several years, the euro is rapidly accelerat-

ing these initiatives, prompted by new technology and the search for effi-

ciency.

These new strategic goals are based on a vision of the new business envi-

ronment, characterised by increased consistency and conformity with

money market and interest rate convergence and a rise of an efficient sec-

ondary financial market. It is already easier to move money between coun-

tries, and cross-border transactions are simplified. This in combination with

a concentration of banking relationships will result in better prerequisites

for efficient treasury management. But to be able to benefit from this new

environment, it is necessary to look over the existing procedures and

structure. If the new environment enables substantial improvements in effi-

ciency, it is natural that the new strategic objectives concern how to

achieve this efficiency.

���� &HQWUDOLVDWLRQ�RI�WKH�)LQDQFH�)XQFWLRQ

During the 1980´s and 1990’s, many companies decentralised their opera-

tions by providing greater autonomy to their business units. Each subsidi-

ary of a group had its own support functions, such as accounting, treasury,

IT, and other administrative services, and different systems to support these

processes. While the benefits of decentralisation are numerous, there are

also drawbacks, such as duplication of management effort, ineffectiveness

from small-scale operation, non-standard systems, inefficient localised

practices with outdated processes, and duplication of infrastructure (Shah

1998). The new trend of centralisation is a response to these inefficiencies

by consolidating the support functions within the company. By doing this,

some of the problems associated with decentralised companies can be

avoided, while the benefits are still there.



21

������ )RUFHV�IRU�FHQWUDOLVDWLRQ

The financial functions, such as treasury and accounting, are often the first

functions to centralise due to their independence of geographic location.

One reason for this is that financial activities are relatively easy to move

without disturbing the effectiveness of the rest of the company. Also, since

these trends coincide with the introduction of the single currency, it is natu-

ral that the financial functions come in focus.

The most evident rationale behind the centralisation of the finance function

is the cost savings from consolidation. But in addition to reducing the cost,

centralisation initiatives also make it possible to design processes, and the

new processes can then be designed to fit the new business environment of

a single European marketplace. Such process re-engineering allows for

benefits, such as supply chain integration and the consolidation of all in-

voicing from a single point, centralised warehouse distribution, centralisa-

tion of inventory to a single balance sheet and the creation of a single legal

vehicle for the European marketplace (Robinson 1998).

There are also other developments on a macro-economic level that

strengthen the tendency towards centralisation. Business is becoming in-

creasingly global as relatively smaller companies are increasing their pres-

ence in international trade. Global strategies rely on local business units to

adapt to local market conditions, and such strategies force companies to

focus on “core business”. Downsizing, cost reduction and maximum effi-

ciency have become key words.

The trend towards centralisation of treasury and cash management activi-

ties therefore fits with the trend towards globalisation and focus on “core

competence”. As a result of the improved technical capabilities, the treas-

ury manager has the opportunity to concentrate on those areas where he/she

can generate the highest added value, such as risk management and corpo-

rate finance. Those functions require specialised knowledge and experi-

ence, and such skills may more likely develop in a centralised environment.
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Other forces feeding the centralisation trend are political integration and

economic deregulation. The fact that the business environment is similar in

different countries makes the treasury function less dependent on local

knowledge and contacts, and tax harmonisation makes strategic decisions

less complex. Deregulation makes it easier to move funds cross-border and

facilitates more sophisticated and efficient pan-European banking services.

������ /HYHOV�RI�&HQWUDOLVDWLRQ

Several alternative strategies for centralisation of financial activities exist.

The basic choice is the degree of centralisation, and different levels of cen-

tralisation are preferable depending on strategy and opportunities. Also,

even if a company wants to gain efficiency as much as possible from cen-

tralisation, this may not be achievable at a first stage. The road to a cen-

tralised treasury and cash management function can be described as a three-

step process (van Alphen 1999).

A first step is SDUWLDO�FHQWUDOLVDWLRQ. This is where most companies are to-

day. They have established some centralisation of core treasury functions,

even though subsidiaries enjoy considerable financial autonomy, and they

maintain multiple local banking relationships in different member states.

Financial management functions, such as foreign exchange and interest risk

management, are run centrally, but day-to-day liquidity is managed on a

decentralised basis.

With the infrastructure of centralisation now being made available by

leading banks, European businesses can progress to the next step of treas-

ury centralisation, which is FHQWUDOLVHG� OLTXLGLW\� PDQDJHPHQW. This in-

volves reducing the number of banking relationships. Global companies

that elsewhere have shown a strong predisposition for multiple relations are

moving towards single–bank relationships in Europe. Two distinct banking

options for centralising liquidity can be noticed: an overlay account struc-

ture and full partnership with a pan-European bank.
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A third level of centralisation is FHQWUDOLVHG�WUDQVDFWLRQ�SURFHVVLQJ. This is

the final transition to a centrally managed treasury, and it is a complex pro-

cess that can take years to implement. Nevertheless, a handful of leading

corporations have already taken this step within Europe.

Different levels of centralisation can be distinguished also within transac-

tion processing. A first transitional stage could be to handle all payments

)LJXUH�����/HYHO�RI�7UHDVXU\�&HQWUDOLVDWLRQ

Source: Davidsson 1999

from the central treasury. Subsidiaries then manage their own accounts re-

ceivable and accounts payable administration, but forward all payment in-

structions to a central point. Because financial administration remains de-

centralised, the centralisation advantages are relatively modest, but the ar-

rangement increases the group’s negotiation strength with the banks that
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are providing the transaction services. One step further is to bring all rou-

tine transaction processing into a shared service centre. Bringing functions

together not only increases the efficiency with which routine tasks are

completed, but provides corporate treasurers with much more complete and

timely information on which to base their funding decisions. Treasurers

will therefore seek to work more closely with shared service centres, and

eventually the liquidity management and transaction processing functions

will merge into a single operation. The last stage is to move from an in-

house document processing at a shared service centre to full outsourcing by

a single institution.

Today, most European companies are at the earlier stages of the centralisa-

tion process, with cash wholly or partly diffused through their operating

subsidies. US companies, already aware of the benefits of treasury centrali-

sation within a single currency area, have been in the frontline for the

European trend with their subsidiaries operating in the euro zone.

������ 1HZ�7HFKQRORJ\

New technology facilitates the centralisation of financial activities since it

makes it easier to perform tasks from a distance. It allows for automisation

and centralisation of a great number of activities, such as payments, recon-

ciliation and registration of bank data, definition of cash and currency po-

sitions, forecasting etc.

Many new products have recently become available on the European mar-

ket. For example, the new enterprise resource planning (ERP) systems pro-

vides opportunities to closely integrate underlying business data with treas-

ury information. These systems are capable of collecting, exchanging, con-

solidating and processing multiple layers of data and business events on

just-in-time basis.

Some of the best opportunities for ERP-based savings are in the treasury

and cash management area, such as centrally handling outgoing and in-

coming payments. By routing payments generated by several operational



25

units through one central point to a single banking partner, substantial vol-

ume savings on transaction changes can be achieved, along with an in-

creased control of funds flows and a possible reduction in cross-border

funding costs. Also, an ERP interface enables automatic updating of re-

ceivable ledgers as the appropriate accounts are credited. Thus, in addition

to making businesses more efficient, the ERP systems also force funda-

mental changes in the way companies are organised (Verschoyle-King

1999). For the treasury activities, this goes hand in hand with how compa-

nies change to benefit from the euro.

���� 6KDUHG�6HUYLFHV

The term “shared services” was first introduced by Jim Bryant, who or-

ganised shared services at Baxter International, a New Mexico health care

supply company (Finanstidningen 1997). The concept is closely connected

to the idea of centralisation, and it is reasonable to predict that it will be

more common in Europe when companies are restructuring for the euro.

������ 7KH�&RQFHSW�RI�6KDUHG�6HUYLFHV

The idea of shared services is to gain advantage from decentralised man-

agement and less hierarchical structures by sharing resources, such as or-

ganisational staff and technology, while providing defined services (Gunn

HW��DO� 1993). Shared services provide a way to reduce the drawbacks of a

decentralised organisational structure while preserving the autonomy of the

local business units. The fundamental difference between shared services

and a centralised organisation is that shared services is a type of “internal

outsourcing”, focusing on providing services to individual business units. It

is not a method of dictating control, a characteristic that is common to cen-

tralised organisations (Jarman 1998).

Creating a shared service centre (SSC) is one way to efficiently implement

the idea of shared services. It is a move toward managing services across

an entire continent from a single location instead of having separate opera-
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tions in individual countries. This is achieved by creating an independent

organisational entity that provides chosen support services to multiple units

in the organisation. By upgrading and consolidating the support staff, give

it the technology it needs, and make its services available to all the com-

pany’s divisions efficiency can be improved throughout the group. The

major industries represented by SSCs are financial services, computers and

technology, pharmaceutical and health, and consumer products. Most com-

panies using them are large with many divisions (Malachuk 1999). The

concept first emerged in areas such as customer service management, tele-

marketing, and transaction processing. Back office financial services are

now following a similar path (Lucenko 1998).

7DEOH������)LQDQFLDO�5HODWHG�3URFHVVHV�&RPPRQO\�LQ�6KDUHG�6HUYLFH

&HQWUHV

2UGHU�WR�FDVK�SURF�

HVV

3XUFKDVH�WR�SD\

SURFHVV

$FFRXQWLQJ�WR

UHSRUWLQJ�SURFHVV

)LGXFLDU\�

FRPSOLDQFH

• Telemarketing

• Telesales

• Order entry

• Billing

• Accounts receiv-
able

• Credit & collection

• Customer service

• Working capital

• Cash and treas-
ury

• Order fulfilment

• Distribution

• Warehousing

• Purchasing

• Inventory ac-
counting

• Contract ad-

ministration

• Fixed assets

• Accounts
payable

• General ledger

accounting

• Consolidations

• Reconciliation

• External re-
porting

• Management
reporting

• Financial re-
porting

• Cost account-
ing

• Budgeting

• External audit

• Internal audit

• Tax ac-
counting

• Legal

• Transfer
pricing

• Social secu-
rity

Source:www.treasury-management.com and Shah 1998
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The processes likely to be best provided in an SSC framework are those

that are not critical to a business unit’s strategy and are not unique to any

business unit. Whilst these tend to be transaction oriented and volume-

sensitive processes, an SSC can also house specialised functional expertise

(Arthur Andersen 1999).

The euro implementation has triggered plans for shared service centres in

many European corporations. With the introduction of the European single

currency, companies in Europe recognise that SSCs now make more sense.

The rationale is that SSCs will enhance the competitive advantage in the

new European marketplace by utilising an enterprise-wide system to cen-

tralise the back office across all European subsidiaries (Jarman 1998).

������ 7KH�%HQHILWV

The arguments for financial SSCs are both increased efficiency and in-

creased effectiveness. The main cost savings come from (1) economies of

scale in consolidating operations to a single site, (2) standardisation, and

(3) re-engineering. Other, more abstract benefits can be increased control

and increased effectiveness in achieving business strategies. An additional

benefit is the synergy and knowledge transfer that occurs when experts

come together in the SSC with a common goal. The expertise gained by

individuals at different sites can be combined to create best practice solu-

tions to corporate problems.

Shared services support an overall trend in business: a migration from

spending the bulk of the time on transaction processing and reporting, to

spending more time on decision support and managing control and risk. It

also allows local business units to focus on processes that are more exper-

tise driven versus ones that strive for efficiency. Additionally, since the

shared services units exclusively carry out a support function once handled

by each business unit, the function is itself insulated from the shocks of

corporate reorganisations, mergers, acquisitions, and divestitures.
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Implementing a shared service centre is, however, no small undertaking. A

large capital outlay is often needed to establish a physical location, install

the IT systems, and relocate employees to staff the centre. The cost of con-

solidating disparate data sources and converting the data into a common

format for the central system can also be significant. Another disadvantage

is the loss of face-to-face service (Hirschfield 1996).

)LJXUH�����%HQHILWV�RI�D�6KDUHG�6HUYLFH�&HQWUH

  Source: Arthur Andersen (1999)

���� 2UJDQLVDWLRQDO�$VSHFWV�RI�WKH�1HZ�)LQDQFLDO�)XQFWLRQ

It is evident that moving towards a re-engineered financial function, such

as an SSC and a cash pooling solution, will have organisational conse-

quences. Responsibilities and tasks of different units within the company
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are changed. Some units increase their influence on the company’s activi-

ties, while others have less influence. The changing process may therefore

face internal resistance, and co-ordination problems may arise. The legal

structure of the group may also have to be changed.

������ ,QWHUQDO�5HVLVWDQFH

Resistance to change is a common phenomenon within organisations. The

resistance can be of a cultural as well as a political nature. Cultural resis-

tance may, for example, come from managers if they feel that the philoso-

phy of centralisation is in contrast to their views of commercial decentrali-

sation of business units. They may also have the conviction that a subsidi-

ary can produce the best profit by operating as independently as possible.

The political dimension is also important. The change may be threatening

to staff if they fear for their jobs or their status. For example, when it comes

to centralising liquidity, it might not be obvious for the local managers that

it is good for them to “give up” cash. While treasury staff at cash-poor sub-

sidiaries should be positive to having better funding access, units with large

surpluses might be sceptical about surrendering control. Business units

cannot be expected to give up power or influence without a fight. The best

way to implement an SSC or a cash pool is, therefore, to do it in co-

operation with the local managers, and convince them that they benefit

from the project (Kurtz and Duncan 1998).

������ $�3UREOHP�RI�&R�RUGLQDWLRQ

In addition to the problem of resistance to change, moving towards a more

centralised structure can also give rise to the classical problem of achieving

co-ordination, motivation and specialisation at the same time in an organi-

sation. When financial tasks are decentralised, the units in control of both

the costs and the quality of the financial services are also the residual

claimants of the value created. If the local units are profit centres, they will

be motivated to keep costs down, and at the same time maintain a high
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quality level, to create the most value to the company. Changing to a cen-

tralised financial service unit may change this balance. The centralised unit

controls the outcome of the financial operation, but the local units are still

the ones benefiting from a high service level. Then, it is likely to be a con-

flict of interest between the central and local units. The central unit wants

to keep costs down, but the local unit wants as high quality as possible.

It is not likely that this co-ordination problem can be taken care of by hav-

ing close monitoring and supervision, since the company in its core activi-

ties still operates in a decentralised way. Some compensation scheme there-

fore has to be worked out to co-ordinate the units through incentives. One

way of achieving co-ordination in these circumstances is through transfer

pricing (Milgrom HW��DO� 1992). Then both the local unit and the financial

service unit are profit centres, and the local sales unit has to pay the finan-

cial service unit for the services. This solution is common for shared serv-

ice centres, because it emphasises the role of the SSC to provide services as

cost efficiently as possible at the request of the local units (Lucenko 1999).

For this to work efficiently, the shared service centre must be exposed to

competition. Thus, the local units either have to be able to buy the service

from somewhere else, or to do it themselves. If an efficient transfer pricing

solution is not possible, for instance if the financial service unit is in a mo-

nopoly position to the local units, then some compensation scheme has to

be worked out. This will be discussed further in Chapter 5.

������ /HJDO�6WUXFWXUH

There may be reason to change the legal set-up, as the financial tasks are

reorganised within the company. Before the creation of Euroland, most

MNCs operated with a buy/sell structure in which the local sales organisa-

tions buy the products from the principal company and sell them to the

customers. Each subsidiary operated as independent companies, and they

could do so because they performed most of their administrative functions

themselves. The goods could be bought from the factory at prices close to
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prices of similar goods on the outside market, and the income statement

therefore looked like an income statement for an independent company.

The centralised financial function, however, ties the subsidiaries closer to-

gether, creating one “Europe-wide” company rather than a group of na-

tional companies. This may encourage a change in the legal set-up for two

reasons. One is that internal pricing is problematic with financial services,

since no competitive outside market for financial services exists to ensure

efficient transfer pricing. This problem may force the company to take

away the independence of the local units. The other reason is that compa-

nies will increase the movement of cash within the group, and a change in

the legal structure can facilitate the internal movement of funds. If cash is

held by the principal company rather than the local units, no internal loans

have to be arranged when cash is moved from one country to another.

)LJXUH�����'LIIHUHQW�/HJDO�6WUXFWXUHV

Source: Mölnlycke Health Care AB
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Many companies therefore change the legal structure to either a commis-

sioner structure or an agent structure. In a commissioner structure the prin-

cipal company is supplying the local unit with products, and the local unit

sells the goods to the customer in its own name. The principal company

owns the goods until it is sold to the customer. Prices are set locally and the

income of the local unit consists of a commission. In the agent structure,

the local sales unit acts in the name of the principal company. The custom-

ers therefore enter into a contractual relationship with the principal com-

pany instead of the local unit. Here too, the income of the local unit the is

commission from the principal company.

Since the principal company owns the goods in both the commissioner and

the agent structures, it is natural that the principal company receives the

payments from the customers. Thus, cash is kept within the principal com-

pany and can be moved to a central pool or to a different country without

having to arrange internal loans. Also, the activities of the local units can

be co-ordinated through the commission since the commision can be based

on how much value the local units generate to the principal company.

���� (PSLULFDO�(YLGHQFH

Studies of U.S. and multinational corporations have shown some very real

benefits resulting from changes made in the finance function. A study in

1995, sponsored by the Hackett Group, covered 300 companies and

showed that the average cost of the finance function had declined 32 per-

cent since 1988, and the average cost as a percentage of revenues had

dropped from 2.2 percent to 1.5 percent. The average staff size had been

cut by one third according to the study (Chapman 1995, Roy 1995). A

study of European finance activities at 20 major multinational companies

showed that they can save an average of $10 million or 35-45% of finance

function costs by sharing mechanical accounting functions on a regional or

pan-European basis, rather than performing it on a country-by-country ba-

sis. This study was performed by A.T.Kearney and examined companies
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which are considering introducing or have introduced SSCs in Europe for

processing accounting transactions, such as accounts payable, billing, ac-

counts receivable, and general ledger accounting. Most of the companies

were American-based, but a handful were European. The research found

that the highest cost saving in absolute amounts was generated by the re-

duction in personnel. In terms of the percentage of finance function costs,

the greatest savings were achieved through IT/systems support costs. The

study also showed that companies with high costs had very decentralised

finance and accounting functions (Cash Management News 1994). Another

survey from 1994 of 374 U.S. companies with annual sales ranging from

approximately one million to ten billion dollars showed that 60 percent of

the companies were involved in reengineering the finance function, al-

though most of them were in an early stage of the process (Baliga 1994).

The Phoenix-Hecht 1998 Cash Management Monitor Study showed that

companies with sales of $500 million or more are consolidating the number

of cash management banks they use. And over the years 1999-2000, com-

panies with sales of U.S.$1 million ore more are planning even more con-

solidation (Kroll 1998).

���� 6XPPDU\

The European currency area is the first of its kind, and it is connected with

high degrees of uncertainty. Some important forces that are expected to in-

fluence the business environment are, however, transparency, changing

transactional infrastructure, deepening capital markets, and acceleration of

market trends.

The potential to upgrade treasury operations is one of the first tangible

benefits of the euro, and a movement towards re-engineering and centrali-

sation can be noticed. The financial functions are often the first parts of the

organisation to be centralised because they are not as dependent on geo-

graphic  location, and the euro simplifies centralisation of these activities.
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The  road to a centralised operation can be described as a three step process

where the first step is partial centralisation, the second step is centralised

liquidity management, and the third step is centralised transaction process-

ing.

One way of achieving benefits of centralisation is to set up a shared service

centre. This involves a move toward managing services across an entire

continent from a single location instead of having separate operations in

individual countries, and it is achieved by creating an independent organ-

isational entity that provides chosen support services to multiple units in

the organisation. The processes likely to be best provided in an SSC

framework are those that are not critical to a business unit’s strategy and

are not unique to any business unit. The arguments for financial SSCs are

both increased efficiency and increased effectiveness.

It is evident that moving towards a re-engineered financial function will

have organisational consequences since responsibilities and tasks of differ-

ent units within the company are changed. The changing process may face

internal resistance, and co-ordination problems may arise. The legal struc-

ture of the group may also have to be changed. Empirical evidence, how-

ever, shows that substantial benefits of re-engineering the finance function

are achievable.
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&KDSWHU��� (XUR�&DVK�3RROLQJ

The introduction of the euro means that the diversity of currencies and in-

terest rates to a great extent disappears, ruling out costly conversions when

transferring money between countries. For a company operating in Europe,

it is therefore tempting to move liquidity from a national to a European

level and create a “euro pool”; a single European cash pool denominated in

euro. In this chapter, we describe how a euro cash pool works and what the

rationales are for using it. We also discuss the relationship that a company

has to get involved in with one or several banks when using a cash pool,

and which alternative forms this might take. Lastly, we discuss other hur-

dles that have to be considered when implementing a cash pool.

���� %HQHILWV�RI�&DVK�3RROLQJ

A cash pool is an instrument offered by banks to multinational companies.

It is an arrangement between the bank and the company, carefully struc-

tured and negotiated to fit the specific needs of the company and the busi-

ness environment. The concept is rather simple. A number of accounts are

specified, and, at agreed intervals, the bank pays or charges interest on the

net sum rather than on the individual balances. The immediate benefit to

the client is that the total interest paid/charged will be higher/lower than the

sum of the individual payments/charges for the individual accounts. The

cash manager also needs to make only one decision, namely how to invest

a surplus or finance a deficit. Thus, the group can make better use of re-

sources and reduce its bank loans.

There are also other, less obvious benefits. For instance, economies of scale

can be achieved at a central level, for example when negotiating for interest

rates and banking fees. The structure also creates opportunities to cut ad-

ministrative costs, both by consolidating and specialising tasks and by
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making processes more automated. In addition, a cash pool can be an im-

portant building block in a new re-engineered treasury department by

making it integrated with other treasury and financial processes.  On the

other hand, legal obstacles as well as banking and tax regulations, all of

which vary from country to country, raise the cost and administrative bur-

den involved in pooling.

The main purpose with setting up a cash pool varies from case to case, but

some examples of common objectives are (Goeij HW��DO� 1995):

½ To maximise return on liquid funds and optimise the use of excess cash.

½ To reduce administration by making the payment routines more auto-

mated via electronic banking systems.

½ To improve banking conditions on an overall basis.

½ To achieve tighter control and improved decision making by centralis-

ing and speeding information.

½ To achieve a specific bank relation strategy.

½ To reduce the balance sheet by more efficient offsetting loans and de-

posits.

½ To create tax advantages by centralising the handling of liquidity to one

tax efficient location.

The costs involved in cash pooling are mainly the set-up fee, the running

fees, and the sweeping fees of the bank (Davidsson 1999). An indirect cost

often arises when a cash pooling solution involves a compromise in the

choice of bank, as only a few banks can provide the service. Another dis-

advantage is the risks involved in “putting all the eggs in one basket”, i.e.

the risk of being too dependent on the bank that provides the service.

It is obvious that if units in different Euroland countries are included in a

pool, the benefits greatly increase with the introduction of the single cur-

rency. Since moving funds between countries becomes simpler, faster and
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cheaper, and interest calculations become less complicated, the pool be-

comes both cheaper and more easily managed.

)LJXUH�����(XUR�&DVK�3RRO

The financial deregulation following the introduction of the euro also

makes it possible for banks to operate in many Euroland countries, and this

facilitates the set-up of a pool since pooling accounts within one bank is

easier than pooling accounts in different banks. By the same reasoning, the

merger wave in the European banking industry will also enable more

Europe-wide services. In addition, since synergy effects can be obtained by

combining a euro pool with a centralised treasury function or a financial

shared service centre, we can expect the euro pool to be a widely used tool

in European companies in the future.
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������ 1RWLRQDO�3RROLQJ�YV��=HUR�%DODQFLQJ

There are two kinds of cash pooling: notional pooling and zero balancing.

With notional pooling, the balances are physically kept at the local ac-

counts but the interest is calculated on the net total of the accumulated bal-

ances. To achieve notional pooling, you normally have to have all accounts

in the same bank and sign cross indemnity agreements between all partici-

pants in the pool. This arrangement ensures that optimal pooling is

achieved without having to move funds. Notional pooling is, however, not

permitted in all EMU countries (Bergen 1998).

With zero balancing, the balances are swept at the end of each day or week

into a master account. A variant of zero balancing is target balancing, with

the difference being that the local accounts are kept at a certain balance in-

stead of setting them to zero. Zero balancing or target balancing generally

requires more attention from the cash manager because the movement of

cash between the accounts has to be supervised. When bank accounts of

several legal entities participate in the pool, each flow has to be registered

in the form of an internal loan, and fiscal regulations therefore have to be

taken into account. Inter-company loans can give rise to withholding tax

and stamp duties in certain countries. In addition, through cross-border zero

balancing, a loss of value days can occur, meaning that the pool does not

perform to its optimum.

Notional pooling has been preferred in pooling arrangement before the in-

troduction of the euro, but zero balancing has become more attractive in the

new business environment, since moving of funds is easier (Citibank

1999a).

As zero balancing involves “skimming” the accounts, the individual oper-

ating units do not know what their outstanding balance is. Keeping an ad-

ditional set of records, indicating the current account balance as if there

was no cash pooling, can solve this problem. This can be done through the

treasury information system, or the bank can provide a “mirror account”
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structure, which is a set of additional accounts showing the unpooled bal-

ances.

It is also possible to combine notional pooling and zero balancing in the

account set-up to customise the structure to fit different regulations in dif-

ferent countries. Where a notional pool is permitted locally, the pool will

often be supported by a local bank, because a local bank is usually better

able to respond to specific local requirements than a network bank is. A

European cash pool can in that case only be managed through careful fol-

low-up of the cash pool manager. However, the integration into a pan-

European pool will be easier if a network bank supports the local pool, be-

cause then automatic zero balancing technique can be applied (Bergen

1998).

������ $FFRXQW�6WUXFWXUH

There are a number of different alternatives of how to structure a cash pool.

The structure must be adapted to internal requirements of the group as well

as local market conditions and the limitations of the banks. A pool can be

structured on a country-by-country basis or per legal entity. A variety of

combinations of local and cross-border pools and different interest com-

pensation schemes are possible.

Three basic structure alternatives are available: a local bank structure, an

overlay structure, and a one-bank solution (Sancho 1999). In the ORFDO�EDQN

VWUXFWXUH, the subsidiaries keep their existing banking relations and serv-

ices. Automatic sweeping of liquidity can be arranged through agreements

with the local bank, and it is done via an international transfer to the euro-

pool bank. The amount of manual work is rather large with this type of

structure, and the efficiency gains are lower than in the other structures.

The RYHUOD\�VWUXFWXUH means that all local companies keep at least one of

their accounts with their local banks. Bank balances are pooled in each

country and moved to an account with an overlay bank account, which is

then pooled to a central account with the overlay bank. This structure re-
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quires that the pooling bank be represented in all the countries included in

the pool.

The RQH� EDQN� VROXWLRQ requires a bank that has full service in all pool-

member countries. All services, both on a local and a global level, are con-

centrated to one bank. All accounts are then with one global bank and all

group companies use the same electronic banking system.

���� %DQNLQJ�5HODWLRQV

At the core of euro transition initiatives is a fundamental re-appraisal and

reduction of banking relationships. With cash pooling, many companies are

bringing a new approach to their relationships with bankers, with more fo-

cus on quality rather than on quantity. Earlier, most companies preferred to

work with many banks. Conventional wisdom held that working with a

larger number of banks gave more options if a financial institution, or the

company itself, ran into problems. Today, companies find that by fostering

strong relationships with a core group of banks, they can obtain customised

cash pooling services, streamlined banking processes, and better pricing.

Corporations are thus developing relationships with their banks instead of

simply buying products and services as commodities (Kroll 1998).

The nature of the SSC and cash pooling concepts also forces end-to-end

solutions from banks. For example, cash pooling and new payment models

facilitated by ERP-systems require advanced interfaces between the com-

pany and the bank. This is a specific investment from both parts, requiring

a mutual long-term commitment. Most banks can today offer electronic

banking products based on electronic data interchange (EDI). EDI makes it

possible to convert conventional commercial transactions to electronic

messages, and an EDI link between the bank and the company usually re-

quires a long-term commitment.

The new developments within treasury have also led to an increased inter-

est in using banks as outsourcing partners (Kroll 1998). With a centralised



41

financial function and with close links between the bank and the treasury

department, it is possible to let the bank take over tasks that are not com-

pany specific, such as the handling of checks and bills.

When choosing a banking partner, it is also important to pay attention to

the consolidation going on within the banking industry (Kroll 1998). Given

the large number of banks and branches in many countries in Euroland,

there are signs of excess capacity in the system, and the consolidation

trend, especially with the advent of the EMU, will continue. There is also

increasing evidence that large banks have efficiency advantages over their

smaller counterparts. Thus, most of the evidence points to increasing con-

centration across European banking markets (Molyneux 1999).

Since the new type of banking relationships involves large specific invest-

ments, having to depend on only one service provider is connected to sig-

nificant operational risk. The future development in the European banking

industry is very uncertain, and if substantial investments are made with one

bank in the form of network links, and that bank does not survive the ex-

pected merger wave, it can be a costly experience.

������ &OHDULQJ�DQG�3D\PHQW�6\VWHPV

The international clearing/payment infrastructure sets the framework for

corporate cash management in Europe. International cash management is

currently a complex activity because national payment systems are not

linked together and differ in terms of procedures, formats, security control,

protocols and account number systems. A good understanding of these

mechanisms can be of great help in setting up the correct approach for a

European cash management structure and for a third party and inter-

company cross-border payment structure.

Every bank offering cash management products is engaged in payments

and/or transfers to other banks. For this purpose it will make use of pay-

ment systems that build a bridge between its own information system and

the system of the other banks.
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There are several options for cross-border payments within the EMU.

TARGET will provide a truly pan-European clearing system, but it will be

an effective solution only for high value payments. Corporations looking

for ways to improve their cash management will benefit, because they will

have better control over their liquidity positions in different countries. Once

most banks have converted their payments and reporting systems to real-

time, corporations will be able to manage cash positions and key transac-

tions on a minute-by-minute basis. Ultimately they will use their electronic

banking workstations in the same way they currently use market rate and

on-line dealing screens. Payment services offered by banks will depend on

the infrastructure they use.

Various options will be available for low value payments, but no pan-

European clearinghouse exists. Most options will have constraints in terms

of execution time, geographic coverage and service quality. European net-

work banks will use their own infrastructures to provide a broad range of

transaction services consistently across all EMU countries. Not all transac-

tions will flow through network banks. When a customer instructs his or

her local bank to pay in euro to an account in another country, the local

bank can also execute the payment using the SWIFT system, EBA, or a

correspondent bank in the country of destination. The customer will be re-

quired to fill in an international payment form, which is less easy than

making a domestic payment. The local bank will charge an international

transfer fee, which will not be substantially lower than current international

fee levels. The local bank may take one or two float days, and so may the

beneficiary bank (Skerritt 1998).

Corporations collecting receivables in different countries may thus receive

their funds later if they concentrate their collections from different EMU

countries on one single euro account. To avoid excessive transfer costs,

most companies are currently using local collection accounts, and this does

not change with the introduction of the single currency. Local accounts will

continue to provide important benefits, such as minimising transfer fees
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and float (especially for the payer), they also confirm the company’s local

presence and status, and local accounts will be easier to manage within the

EMU. When concentrated in a pan-European bank, local accounts can be

operated as one account in terms of liquidity management (Kersnar 1998).

Many developments in the field of euro payments in Europe are emerging.

These developments give new possibilities not only for international trans-

actions but also with regard to cash management. The creation of a freely

accessible pan-European clearing enlarges the spectrum of cash manage-

ment products. This development creates new opportunities for every cash

or treasury manager. The bank will choose the most cost-effective way to

settle a payment. Despite developments in the sphere of payments, a Euro-

pean cash management structure involving cash pooling remains a custom-

made solution. This is the case because of the remaining differences in

legislation and regulation in the different countries that need to be taken

into account (Stephens 1999)

Certainly the service level provided to cash managers will increase. Provid-

ers and developers of payment networks will undergo an increasing pres-

sure to support smooth and efficient payment flows in the Euro zone.

Another result will be that the number of banks with the capability of pro-

viding cross-border payment facilities for companies will be reduced. The

level of intense competition between institutions offering cross-border

payments will be such that it will force them to reduce both prices and

margins for those services (Skerritt 1998).

������ 7KUHH�*URXSV�RI�%DQNV

The systems available for making payments and collecting funds vary

enormously, especially for cross-border transactions. This is still the case

even with the introduction of the euro and an increasing regulatory har-

monisation. What the banks can provide when it comes to treasury and cash
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 management services depends largely on the size and the strategy of the

bank. Most banks can offer cash pooling services by country. However, the

number of banks offering cross-boarder cash pooling services is still lim-

ited to the largest European and U.S. banks. We can roughly distinguish

three groups of banks in international cash management: Network banks,

local banks, and international banks (Bergen 1999b).

1HWZRUN� EDQNV have developed a wide network of branches across the

world. Standardisation of information systems, file formats and supporting

procedures are designed to provide large companies in as many different

countries as possible with a broad range of services in the field of payments

and cash management. A company may eventually be able to entrust the

entire payment systems to a network bank.  Depending on developments in

local regulations network banks could also offer a euro cash pool with bank

accounts in various countries on a notional basis.

/RFDO� EDQNV have offices exclusively in the home market and limit their

presence abroad to a strict minimum. They do not aim at further developing

their own network of offices abroad, but they participate in co-operatives

with other banks. Their co-operation may take different forms, varying

from hiring specific services from a local bank to mutual arrangements, so

called “banking clubs”, that involve standardised payment systems and

cash management products. Banking clubs, however, are mostly limited to

the payment system, and competition among banks considerably hampers

provision of co-operative multi-banking services.

,QWHUQDWLRQDO� EDQNV are characterised by a strong position on the home

market combined with branch offices in a number of major countries.

Abroad, they mainly provide services to clients from their own country, in

combination with development in some niche markets. Only if the volumes

are large enough will an international bank join a local clearing. They will

co-operate in customised services in the sphere of international cash man-

agement on the initiative of important individual clients. For the time be-
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ing, most international banks are not able to offer comprehensive global

cash management product lines.

������ %DQN�6ROXWLRQV

Any cash pool solution heavily relies on an available bank solution. How-

ever, though many banks can provide a cash pooling package on a regional

basis, a bank can seldom provide a solution throughout the whole of

Europe. A satisfactory and applicable pan-European cash pooling solution

is in the process of emerging.

Principally, there are four kinds of bank solutions, namely, separate bank(s)

in each participant country, several regional banks, one overall bank and an

overlay structure that provides parallel pooling on both the local and pan-

Europe levels. Each of these four solutions has its unique merits but short-

comings as well.

In the separate bank solution, each local unit has its bank(s) selected ac-

cording to its own business requirements. Therefore, the bank services to

the local units are the most convenient and quite tailored for local units.

However, low efficiency and high costs to pooling outweigh the benefits of

better-than-any-other services to local units. Under this kind of solution, a

cash pool must be co-ordinated by a number of banks, and money must be

transferred back and forth among different banks. There are also onerous

tasks for the corporate to negotiate with bankers sitting in different for-

tresses. Obviously, the complexity of pooling accounts in several banks is

high, if not unmanageable, to the firms.

The overlay structure can sometimes hybrid the benefits of local conven-

ience and central pooling, and it is also a practical solution to cash pooling,

including participants from Eastern Europe or outside Europe. It is also the

most suitable solution to deal with troublesome legal hurdles and organisa-

tional inconsistency. Compared to other solutions, this method mitigates

the extreme disadvantages by sacrificing the greatest advantages. However,
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this solution will inevitably increase the transfer costs, and cannot achieve

either notional pooling or, in most of cases, zero-balance pooling.

A bank may well be present in northern Europe but not in the southern

parts. Until now, even the most prestigious European banks are not present

geographically wide enough across the whole of Europe. The regional bank

solution is a compromise to the reality that banks are not always present

everywhere the pooling firm prefers. The combination of several banks can

well suit the requirements of the firms. However, transferring money be-

tween different banks is more costly than transferring within the network of

a bank. Furthermore, managing several regional centres requires many re-

sources.

One bank is the ideal solution to pooling and maybe the only way to get a

cross-border notional pooling. Though the one-bank solution maximises the

interest gains and provides the best service on the group level, firms always

find that there is a large gap between what they want and what the banks

can provide. It is not rare that the bank office, if it is present at all, is far

away from the location of the firm’s subsidiaries. None of the European

banks has already been geographically comprehensive enough to provide a

full service in all European countries. To that extent, one-bank solution is

indeed not capable of pooling cash from a large number of participant

countries. The inconvenience of domestic payment and high charges in fact

prohibit most middle and small size firms from accessing a one-bank solu-

tion. In addition, not all the firms would like to engage just one bank, and

take the risk of breakdown of the entire bank links due to system errors in

the bank.

���� 2WKHU�&RQVLGHUDWLRQV�RI�(VWDEOLVKLQJ�&DVK�3RROLQJ

When implementing a European cash pool, a company should pay attention

to local differences between countries that have developed in the absence

of a real political union. The differences in fiscal and legal legislation will
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make European cash pooling a complex matter for many companies. The

key questions are, when implementing a pooling system, how a central

treasury can reorganise its cash management and what the most important

factors are determining the outlook of a cash pooling system. To make sure

that a cash pooling system matches a company’s particular requirements,

the company should consider the following points:

♦ /RFDO�5HJXODWLRQV� The regulations for cash pools have not yet been

harmonised. In every country, a different set of laws will prevail and

therefore result in another way of implementing them. Legal require-

ments may, for example, be laid down with respect to the legal struc-

ture of the company. The regulations in many European countries either

do not permit a notional pool or make a notional pool too expensive to

implement. Notional pooling between resident and non-resident ac-

counts is possible in very few European countries. As a result, zero bal-

ancing will be used in those cases. But even then, local differences in

legislation need to be taken into account.

♦ 7D[� &RQVLGHUDWLRQV. International tax considerations inevitably play

an important role in system design. The Euro-land tax systems are in-

consistent. Tax rates differ, the level at which tax is imposed differs and

the structures of the tax systems differ, too. The same inconsistency

extends to the taxation of treasury operations. Tax incentives have, until

now, been the overwhelming determining factor when companies

choose where to locate treasury vehicles in Europe (Muray, 1999).

♦ 5HSRUWLQJ. The cash pooling co-ordinator may need comprehensive

same-day reports to stay on top of a complicated cash pooling system.

The pooling bank should electronically report movements in individual

accounts as well as book balances and available balances for each ac-

count. In addition, central bank reporting, required for international

transactions, will remain an obstacle for cross-border transfers.
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♦ 7KLUG�SDUW\�3D\PHQWV�DQG�&ROOHFWLRQV. Cash pooling not only facili-

tates cross-border payments, but also lets corporations direct cross-

border receivables to pooled accounts. The ability to make third-party

payments from cash pool accounts and to accept customer payments

into cash pool accounts can add considerable value to a system. Such

transactions can further reduce a company’s foreign exchange transac-

tion and swap volumes.

♦ 2YHUGUDZLQJ�DQG�)XQGLQJ�&DVK�3RRO�$FFRXQWV. Central treasury can

remove excess cash from the pool by overdrawing its cash pooling ac-

count. Similarly, the ability to overdraw other pool accounts provides a

vehicle to fund cash-poor participants without a formal currency swap

to move funds from lender to borrower. This allows participants to bor-

row parts of the deposits in other currencies through overdrafts.

♦ /LQNDJH� ZLWK� 1HWWLQJ. Many corporations will want to couple their

cash pooling and netting systems. When these systems are tied, the re-

sults of netting can be credited/debited directly to the participant’s cur-

rent pool account to eliminate the need for actual fund transfers.

♦ 6DPH�GD\�9DOXH. Corporations that operate in multiple time zones must

weigh the impact that payment cut-off times and/or value day deposit

restrictions may have on its yields. To maximise interest-earning credit

balances, the pooling bank should execute movements to and from cash

pool accounts on the principle of same-day value. To accomplish this,

participants can send an advice one day before a deposit or withdrawal

is scheduled. This allows the bank plan to invest incoming amounts and

meet cut-off times for payments.

♦ 3KDVHG� ,PSOHPHQWDWLRQ. Companies contemplating multi-regional

cash pooling systems should consider phased-in implementation for a

smooth transition. Various local regulations need to be examined thor-

oughly when a European cash pool structure is set up so that the com-

pany can benefit from the most favourable arrangement. Pooling in
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Eastern Europe is still very underdeveloped, although this is expected to

change considerably in the coming years. These are the reasons why

most pan-European cash pools are set up country-by-country, one step

at a time.

���� 6XPPDU\

The euro has, naturally, the most direct impacts on issues related to liquid-

ity, and centralisation of liquidity into a euro-cash pool has become a high

priority issue for treasurers. A cash pool is an arrangement between the

bank and the company, where the bank pays or charges interest on the net

sum of a set of accounts rather than on the individual balances. There are

two types: notional pooling and zero balancing.

Cash pooling will also lead to more concentrated banking relationships,

characterised by long-term commitment and specific investments in elec-

tronic links between the bank and the company.

However, European legislation is still far from harmonised, and pooling of

cash is in practice impossible to implement if it is not accompanied by

changes in the organisational structure. This is why cash pooling is so

closely related to the implementation of a financial shared service centre.

The benefits of creating a shared service centre motivate a change in the

organisational structure, which in turn facilitates the use of a euro-cash

pool.
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&KDSWHU��� (YDOXDWLQJ�)LQDQFLDO�6XSSRUW�DQG�&HQ�

WUDOLVDWLRQ

In this chapter, some quantitative analyses are conducted of problems that

are closely related to cash pooling. We will investigate under which cir-

cumstances centralisation of the financial support function is beneficial and

when it is not. A model is developed to find the optimal level of centralisa-

tion and the costs and benefits involved. The model considers whether a

changing business environment can trigger changes in the organisation of

cash management activities, and if the changes depend on properties of the

firm.

���� $�0RGHO

It is often argued that one of the most evident benefits from centralising the

finance function is cost savings from economies of scale (see e.g.. Cash

Management News 1994, Sheridian 1998, Robinson 1998, Jarman 1998,

Shah 1998, van Alphen 1999). However, if economies of scale exist, why

do companies establish a decentralised structure to start with? Nothing is

rarely for free in business, so one would think that since the majority of the

European companies operate with decentralised financial units, there would

be some disadvantages associated with a centralised structure that do not

show up in the costs function. And if these disadvantages cannot be traced

in the costs, they should influence the revenue side of the Profit & Loss

statement.

By sketching a model that takes into account both economies of scale in

costs and influence from centralisation on revenues, it is easier to see in

which situations centralisation is beneficial and when it is not. Such a

model also makes it easier to see why certain changes in the business envi-

ronment can initialise a centralisation trend. In addition, if the variables in

the model can be estimated from empirical data, it can be used to calculate
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the optimal level of centralisation for a specific company operating in a

certain environment, and to estimate the value of making the changes.

������ 7KH�&RVW�)XQFWLRQ

It is reasonable to assume that costs of providing financial support are

positively related to the quantity of services provided. We thus have an in-

creasing function where cost = f(quantity) and f´(quantity) > 0. If we also

assume economies of scale in costs, then the average cost is a decreasing

function of quantity, i.e. AC = f(quantity) where f´(quantity) < 0. The de-

creasing average costs may arise for several reasons. For instance, a larger

quantity may make it possible with more efficient procedures and technol-

ogy, and personnel and equipment can be utilised more efficiently with less

idle resources.

If we assume that these properties of the cost function can be captured by a

Cobb-Douglas function, we can write

 )1.4()cos( βNTW( =

where N is a constant, and β is a value between zero and one, indicating the

degree of scale economies. A β of 1.0 indicates that no economies of scale

exist, and a lower value of β means more significant economies of scale.

But how is this related to the level of centralisation? If economies of scale

only apply to services performed at the same location, then the lowest aver-

age cost should be achieved by performing the financial services at the

fewest feasible numbers of locations. The expected total cost (TC) for the

services performed at DOO�locations is

)2.4()(
β






=
1

4
N17&(

where 1 is the number of locations, and 1�≥ 1 since at least one location is

required to perform financial service. 4 is the total quantity, i.e. 4 = q*1..
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)LJXUH������(FRQRPLHV�RI�6FDOH�DQG�%HWD

)LJXUH������(FRQRPLHV�RI�6FDOH�DQG�1XPEHU�RI�/RFDWLRQV
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The expected average total cost is then

)3.4()( 4
1

4
N1$7&(

β






=

The more significant the economies of scale are, the larger the difference is

between having few and many locations. The number of locations does not

influence costs if no economies of scale exist (β� �1.0).

������ ,QIOXHQFH�RQ�5HYHQXHV

We want the model to show a trade-off between lower average costs and

some negative impact on revenues from decreasing the number of loca-

tions. Suppose that physical presence on local markets is important when

working with financial support. For instance, mistakes may be less likely if

the personnel are closer to customers, local banks, and local authorities.

The TXDOLW\�of the service is then positively correlated with the number of

locations, so that E(quality) = f(1) and f´(N) > 0. Assuming that this rela-

tionship can be described in a similar way to the economies of scale rela-

tionship, we can write

)4.4()( αE1D4XDOLW\( +=   ZKHUH�α��!�����E�!���

Here D is a constant moving the curve vertically, and E and α show the sen-

sitivity of quality to local presence. The slope of the curve is determined by

E and α jointly since the marginal change is αE1α����The marginal effect of

increasing the number of locations is increasing if α is higher than one, but

decreasing if α is less than one. Totally centralised operations mean 1 = 1,

and the expected quality when totally centralised is  D���E. The shape of the

curve between 0 and 1can be ignored since only 1 ≥1 is considered.
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)LJXUH������7KH�4XDOLW\�)XQFWLRQ

The quality is also assumed to be positively correlated with revenues, so

that E(revenues) = f(quality, Q, other factors) and δ(revenues)/δ(quality)>0.

The total expected value of the financial services is then

)()( αE1DF49DOXH( +=                                        (4.5)

where F is the coefficient describing the linear relationship between quality

and revenues per unit of financial service. Equation 4.5 shows a linear re-

lationship between value and quantity 4, which at a first glance may seem

like an unreasonable assumption, since, if 4 can be chosen, the optimal

strategy would be to operate with as high 4 as possible. However, the vari-

able 4 is not a choice variable in this model; it is predetermined and as-

sumed to be set at an optimal level for the company. The parameter 4 can

be thought of as linearly correlated with revenues when considering a panel

of companies, if each company operates at its optimal level of 4.
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������ &RQWULEXWLRQ

Having defined the cost function and the value function, we can describe

the total expected contribution to profits of the financial support. The ex-

pected contribution is the expected value minus the expected costs

)6.4()()(
β

α 




−+=
1
4

N1E1DF47&2175(

and the expected average contribution is:

( )
)7.4(

/
)()(

4

14N1
E1DF$&2175(

β
α −+=

The marginal effect is:

( ) )8.4(1
)( 11 ββα βα −−− −−= 14NFE1

G1
$&2175G(

To maximise contribution with respect to N, we apply the first and second

order conditions:

f.o.c.  ( ) 01 11 =−− −−− ββα βα 14NFE1

If the second order condition is fulfilled, the optimal number of locations

N* is  *
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This can be rearranged to*:      ( ) ( )
0

1

2
12 <−−− −

−+
β

βα ββαα
FE4

N
1

If we then substitute N by equation 4.9 we get:

( ) ( ) ( )
0

1
1

2

1

2

<−−−−
−− ββ
ββ

α
βαα

FE4
N

FE4
N

This can be simplified to:†

α���β������    (4.10)

Thus, the second order condition is fulfilled only if α���β < 1. If this con-

dition is satisfied, then equation 4.9 can be used to estimate the optimal

number of locations. If the calculated 1
� is not feasible from a practical

point of view, then the feasible solution closest to the calculated 1* is

likely to be the optimal solution.

If α���β�!��, then 1
 is the minimum. Hence, if there are scale economies

in costs and the decreasing marginal effect of 1 on quality is not significant

(high α and β), then it is likely that equation 4.9 cannot be used to estimate

the optimal number of locations. Instead, equation 4.6 must be used to

compare the contribution when as many locations as feasible are applied

with that when the lowest feasible number of locations is applied. In that

case, a business strategy of going “half way” and reduce the number of lo-

cations, but not to the lowest level, can never be an optimal solution.

                                          

* 0)()( 11222 <−−− −−−− ββα ββα 14NFE1D ,
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0
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)(
1

2
122 <−−− −

++−
β

βα ββα
FE4

N
1D since N>0.

† Both sides can be multiplied by cbQ1-β and divided by k since cbQ1-β  >0 and k>0.
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������ 8VLQJ�WKH�0RGHO�WR�&DOFXODWH�1HW�3UHVHQW�9DOXH

The increased (or decreased) profits due to a centralisation initiative, i.e. a

reduction in the number of locations, can be expressed as the difference

between the contribution before and after the change. It can be expressed as


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which can be simplified to*

( ) ( ) )11.4()( 1
0

1
101

βββαα −− −−−= 11N411EF4*DLQ(

Equation 4.11 can be used to calculate the present value of the change in

profits. The initial outlay, such as costs of designing and implementing the

new structure, can then be subtracted from the present value to get the net

present value of the change. If the company expects to keep the same

quantity of financial service in the future, and the implementation costs can

be estimated, then it is a rather simple calculation.

RXWOD\LQLWLDO
U
JDLQ(

139
GHFLVLRQ

−= )(
       U = discount rate (cost of capital)

���� ,QWHUSUHWDWLRQV�RI�WKH�0RGHO

The model reveals that the centralisation is influenced by both the external

factors, such as business environment, and internal factors, such as size of

the company and degree of current centralisation.

                                          

* ( ) ββββαα −− +−−= 001101)( 14N114N111EF4*DLQ(

( ) ( )βββαα −− −−−= 1
0

1
101 11N411EF4
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������ ([WHUQDO�,QIOXHQFHV�RI�&HQWUDOLVDWLRQ

The parameters α��β��E, and N all describe the operating business environ-

ment of the firm. If one or more of these variables change, the optimal

number of locations for each firm operating in that business environment

will be affected.

In equation 4.8 we can see that decreasing the number of locations is bene-

ficial if ( ) 111 −−− >− αββ αβ EF114N , which can be rearranged to:

( )
)12.4(

1
1

1

N
EF

4
1 >−

−

−−

β

βα

α
β

Hence, the larger the parameters E and F are, the less likely it is that the

centralisation is beneficial, but the opposite is true if N is large. Also, the

left hand side of equation 4.12 decreases if α increases, making centralisa-

tion less beneficial.

Two changes in the European business environment, which have been

claimed to stimulate the centralisation trend, are the European integration

with EMU and new information technology (see for example Jarman 1998,

Kennedy 1998, Cyganowski 1998, Robinson 1998, van Alphen 1999). The

local market conditions in the different European countries have tradition-

ally been very segmented, and this has made local presence by financial

staff important. The importance of local presence can be interpreted in the

model as a steep slope in the quality function, and thus a high value of α
E.

With the European integration, regulations and procedures will be more

unified, and interest rates and currency will be the same in every country.

Financial services can therefore be handled cross-border without the same

loss in quality as before. This development can then be interpreted as a

flattening of the quality function, i.e. a decrease in α*E. Equation 4.12 thus

shows that the European integration has made it more efficient to decrease

the number of locations.
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The same reasoning can be applied to new technologies. New information

technology enables companies to handle their financial services from a

distance more easily and without sacrificing quality. New technologies

therefore have a decreasing effect on α*E. However, new technologies

normally also make operations more cost efficient. In the model this is as-

sociated with a decrease in the parameter�N, with the consequence that cen-

tralisation is less beneficial. For example, consider a situation where a

company can centralise and reduce costs of providing financial services by

30% from $100M to $70M, but this will incur a decrease in revenues by

$15M because of worsened quality. They will also incur an initial outlay of

$15M, making the company indifferent to centralisation. A new technology

then becomes available that makes it possible to centralise with a decrease

in revenues of only $5M, but this new technology also reduces the costs of

providing financial services in general by 50%. The cost savings from cen-

tralisation are then 30% of $50 M, which is $15M. In our example the new

technology does not favour centralisation since 15 – 5 – 15 = -5. So, new

technology does not necessarily make centralisation more beneficial, but

international integration does.

It is not obvious from equation 4.12 how the value of β will � influence the

decision of centralisation. More economies of scale in costs (lower β) do

not necessarily favour centralisation. If a company is small (low 4) but op-

erates with many locations (high 1), then a decrease in β tends to increase

the marginal benefits of centralisation, but the opposite is likely to be true

for a very large company that operates with few locations. This is an inter-

esting property of the model, and it has some logic behind it even though it

appears strange at first.

It might be helpful to illustrate with an example. Suppose there is a large

and a small company, and the large company currently has few locations

for financial services while the small company has many locations. Both

companies have estimated that their contribution will increase if the exist-

ing number of locations can be reduced. The small company needs less fi-
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nancial support than the large company, and has therefore less total costs

for providing it. The difference is even larger if we compare the ORFDO costs

of the two companies since the already lower total quantity of the small

company is shared by a larger number of locations.

Now a new technology, which increases economies of scale (β decreases),

enters the market. For the small company, this will not have a large effect

on its costs since it operates on a small scale at each location. But the deci-

sion to decrease the number of locations now looks even more attractive

because large benefits can be achieved from clustering activities together.

For the large company, the new technology is very good news. It is already

operating at large local scales, so costs can be decreased substantially just

by adopting the new technology. However, the previously so attractive

strategy of decreasing the number of locations does not look as attractive

anymore because the base for cost cuttings has been reduced. Before the

new technology was available, the large company had very high total costs

and the reduction in costs from centralising would therefore be large in ab-

solute terms. Now that total costs are lower the same reduction in relative

terms is much less in terms of dollars. Since technology always changes,

this dimension should be considered in the centralising decision. Since this

kind of decision is of a long-term nature, the current technology is perhaps

not the best information to base the decision on. A centralisation decision

that looks profitable today may turn out to be a complete waste of money if

the cost function in the future is totally different. The situation might also

be the opposite, depending on the internal properties of the firm.

������ ,QWHUQDO�,QIOXHQFHV�RQ�&HQWUDOLVDWLRQ

Looking at equation 4.12 we can also see that the internal factors 4 and 1
also matter for the centralising decision. If we compare a large company

that has a high quantity 4 of financial support with a small company with

less 4� both of which operate with the same number of locations, then the

large company is less likely to benefit from centralisation. If two compa-
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nies of the same size operate with different numbers of locations, then the

company with the largest number of locations is more likely to benefit from

centralisation if α�β��, but the opposite is true if α�β!�. Hence, if scale

economies in costs and the decreasing marginal effect of 1 on quality are

not significant (high α and β), then the typical company that will centralise

is small and operates with few locations. If these properties are significant,

then it is most likely that small companies operating with financial services

in many locations are the first to centralise.

���� (VWLPDWLQJ�WKH�3DUDPHWHUV

The parameters in the model can be estimated using regression analysis if

sufficient data is available. A cross-sectional analysis with a panel of com-

panies observed at one period is advisable rather than a time-series or a

pooled cross-sectional time series analysis, since companies seldom operate

with different 4 and 1 for different periods of time. The sample data has to

cover companies of different sizes and companies that perform financial

support at a different number of locations. Totally centralised as well as

fully decentralised companies have to be included in the sample, which can

make it troublesome since few European companies are already centralised.

This problem could be dealt with by including American companies in the

sample and use dummy variables to sort out regional disturbances.

Estimating the cost function (equation 4.1) should, however, be straight-

forward since cost figures for each financial support unit can be used. The

cost function can be transformed to a linear model by taking the logarithm

of both sides.

ε++= )ln()ln( 10 4EEFRVW

Linear regression with ordinary least square (OLS) can then be used to es-

timate the parameters b0 and b1. From the result can we get the model pa-

rameters  N and β since 0EHN = and β� �E��



62

Estimating the value function (equation 4.5) is slightly more complex. One

approach is to find a measure of quality (<) in the financial service, and

first estimate the quality function (equation 4.4), which has to be trans-

formed to a linear equation.

( ) ( ) ε++=− 1EED< lnln 10

From the estimated E� and E� we can get the parameters E and α since E

= 0EH and α� �E��

One problem here is that the parameters b0 and b1 cannot be estimated if the

value of D is not known. A way of handling this problem is to start out with

D = 0, and then repeat the regression with slightly higher D values until the

best fit is reached. The second step is then to estimate equation 4.5 by using

revenue as a measure of value.

 ε+++++=
QQ

;E;E4<EEHYHQXH ....22105

Since many factors besides financial support influence revenues, as many

variables as possible with explanatory power (;��to�;Q) should be included

in the regression. A stepwise procedure can be used to find the optimal

combination of variables (Tryfos 1998). Since E� in the regression above is

an estimation of parameter F��all information needed to calculate the opti-

mal number of locations and the dollar gain from centralising is in place.

The major weakness of this approach is that it might be difficult to find an

accurate quality measure. An alternative approach is to assume a linear re-

lationship between 1 and quality, i.e. E1DTXDOLW\( +=)(

With this assumption, 1 also has a linear relationship with value, and there-

fore also with revenue. Embedded in this is the assumption that α = 1 since

there is no exponent term in relation to 1.

ε+++++=
QQ

;E;E41EEYHQXH ....Re 2210

The estimated coefficient E� can then be interpreted as F
E which is all in-

formation needed to calculate the contribution. This approach requires less
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data than the previous approach, but it has one major limitation. Since  α is

set to one, then α�β has to be more than one, which means that 1
 in

equation 4.9 is not a maximum. With this approach, the optimal solution

always becomes either total centralisation or decentralisation.

���� 7LPLQJ�DQG�)OH[LELOLW\

The model described in this section is static in the sense that it does not in-

corporate the value of flexibility. One important flexibility aspect of the

centralisation decision is the timing option. A trade-off exists between go-

ing ahead with re-engineering the finance function now to achieve the

benefits as soon as possible, and the possible benefits of applying a ”wait-

and-see” strategy. The expected benefit of implementing the project now is

the net present value of the project, which is described in the model. The

value of the “wait-and-see” strategy is the “timing option” that can be

quantified by real option theory.

What makes the timing option valuable is the specificity of the investment.

An investment is specific if it is inflexible in its uses. Thus, the timing op-

tion is really the value of flexibility incorporated in the “wait-and-see”

strategy. Say, for instance, that a firm considers a new “state-of-the-art”

centralised finance function with a new IT-system, and the new treasury

will be designed to fit the attributes of this system. The new design is then

specific to the IT system since it will not function as well with a different

system. If, some years after the implementation, a new IT-system that can

do much more than the old version is available on the market, then the firm

might not be able to take advantage of these new attributes since the treas-

ury function is not designed for it. If the company had instead chosen to

wait with the implementation they could now design the treasury to gain

maximal advantages of the new system. Also, the value of flexibility in the

“wait-and-see” strategy is evident if the environment changes so that a

centralised finance function becomes inefficient. With the “wait-and-see”
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strategy can the project be stopped, and the firm can continue with its de-

centralised structure. The non-efficient specific investment is then avoided.

The more unpredictable the future is, and the more specific the investments

are, the more valuable the time option is (Copeland/Weston 1994). The

EMU project is the first of its kind, and noone knows for certain what ef-

fects it will have on the European business environment. Technology is

also improving at a fast pace, and the future development is hard to predict,

even for a few years ahead. The creation of a shared service centre or any

rearrangement in the financial administration involves substantial specific

investments since it requires a large amount of work in implementation,

and because the design is customised to a certain technology and environ-

ment. Thus, timing is an important dimension of the centralisation decision,

and has to be considered in the evaluation of the project.

���� �6XPPDU\

This model is trying to capture the most fundamental aspects of the cen-

tralisation issue. It is extremely simple compared to reality, and many fac-

tors that are not captured by the model influence the restructuring decision

in reality. However, the model points out some important properties of the

centralisation decision.  It shows how the benefits of centralisation depend

on the business environment. Especially two aspects are of importance.

One is the influence of the number of locations on the quality of financial

support, and the other is how costs are influenced by scale. The model sup-

ports the argument that international integration is likely to lead to an in-

creasing centralisation of support functions, but it raises a warning to the

argument that the new technology also triggers centralisation. The last ar-

gument would be true if the new technology substantially affects the qual-

ity function in the sense that the quality becomes less dependent on local

presence, but it does not substantially affect the cost function. Also, if the

new technology affects the cost function in the sense that economies of

scale become more substantial, it will trigger centralisation for companies
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that operate at a low scale at each location, but discourage centralisation for

companies already operating locally at a large scale.

The model also shows that internal properties of the firm influence the de-

cision. A large firm is always less likely to benefit from centralisation than

a small firm. However, whether a firm with many locations benefits more

than a firm with few locations depends on the business environment, espe-

cially on the concavity of the quality and the cost functions.

The type of solution to the optimal number of locations problem also de-

pends on the concavity of the functions. If the concavity is large, the opti-

mal solution can be somewhere between fully decentralised and fully cen-

tralised, but if the concavity is low, the optimal solution is either fully de-

centralised or fully centralised.

The parameters of the model can be estimated with regression analysis if

sufficient data is available. If data is limited, some further simplifying as-

sumptions may have to be made to be able to perform the regressions.

When estimating the model, it is actually good that the model is simple and

general because estimating the parameters requires some skills and a large

amount of effort. It might not be worth the effort for a single company to

try to estimate the parameters by itself, but it only needs to be done once

since the business environment parameters can be used by all companies

operating in the same market segment. Then the management of different

companies can adjust the results to suit their specific needs and help them

in restructuring decisions.

The value of flexibility id not included in the model. If the environment is

rapidly changing, a “wait-and-see” strategy may be preferred to going

ahead with reengineering the finance function, even though the net present

value is positive. This is because a reengineering project involves large

specific investments, and the value of centralisation is largely influenced by

changes in external factors.
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&KDSWHU��� ,QFHQWLYH�&RPSHQVDWLRQ�WR�6DOHV�$JHQWV

When setting up a cash pooling system, whether it is a zero-balance or no-

tional-balance one, the central account collects all the claims and pays all

the bills instead of the local offices, which really generate revenues and

accrue costs. As both the revenues and costs are booked and reflected in the

pooling account, there must be a specified way to decide the rewards of the

local sales office. The rewards should not only clarify the method(s) of

computing the incomes of local unit(s), but also motive the local units to

increase the revenue and save costs. Thus, an incentive compensation

package is highly desirable. We use the local salesman as an example to

demonstrate our analyses, but in fact, the analyses are suitable to sales of-

fice and other units acting as profit centres as well.

The most important reason why we analyse the incentive compensation

here is that we believe the cash pooling and shared service center (SSC)

ought to benefit all the company’s stakeholders, including the employees.

The cash pooling and shared service centre should aim to maximise the to-

tal benefits of the company by improving efficiency and reducing costs, but

not to redistribute incomes from one group of stakeholders to another.

In addition, SSC and cash pooling will inevitably require internal services

to be assigned to the central office, and thus costs will be generated in cen-

tral office and for a group of internal customers. An inappropriate alloca-

tion of overhead costs between the central office and a local sales unit or

among local units could greatly hamper the zeal of local sales units to pro-

mote sales or control costs.

In any of the above cases, the resistance of the employees will complicate

the situation and hence increase the costs of setting up a cash pooling sys-

tem. In addition, if the new system cannot maximise the income of both the

shareholders and employees, it is an inadequate system with intrinsic short-

comings and should be redesigned.
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���� $�0RGHO�RI�,QFHQWLYH�&RPSHQVDWLRQ

In many situations, the providing incentives require that the pay depends on

the performance of salesmen, especially when the central office cannot

easily or accurately observe and measure the salesmen’s direct provision of

effort, intelligence, honesty, and imagination. Therefore, the pay to sales-

men cannot be based on these direct provisions and any financial incentives

must come from basing the compensation on performance. In addition, in-

dividuals should be insulated against the randomness that would enter their

pay by basing it on measured performance (Paul Milgrom HW�DO, 1994). In

economists’ words, the general problem of motivating one person or or-

ganisation to act on behalf of another is called as the principal-agent prob-

lem. In our case, the principal is the company, who wants the agent, the

local sales offices or salesmen, to act on the company’s behalf by providing

incentives on the basis of the agent’s performance. In practices, there are

two approaches to determine the commissions of sales person: the revenue

minus which sets the agents’ income function according to the net income,

and the cost plus, a method that accounts the commission in accordance

with the total costs.

������ $VVXPSWLRQV

Before delivering, salesmen need to purchase from suppliers. We use 3�
and 3� to denote the purchasing and selling price respectively. To make

things easier, we assume that both prices are determined by the company

and that the sales agent has almost no power to change the price. Therefore,

3� and 3� are parameters and 3� is definitely less than 3�.

We suppose that the salesman must exert an effort ( at personal costs &�(�

to serve the interests of the company. The effort ( represents any activity

that the salesman undertakes on behalf of the company, and the cost &�(�

can represent anything that the salesman gives up to serve the company’s

interests. The cost of efforts, as we assumed, is an increasing linear func-

tion with &��(��!�� and &���(�� ��.
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The efforts (� are assumed to determine the quantity of sales 4. The greater

the efforts are, the higher the sales volume is. With respect to (�, 4 has the

following attributes: 4��(���!�� and 4���(��� ��. At the same time, the to-

tal sales volume is also affected by some unpredictable changes, such as

changes in general economic conditions, market regulations, competitors’

behaviours, and so on. Thus, variable 4 is a function of sales agent’s effort

(� and unexpected variable ;. Mathematically, it can be expressed as

4 I�(��� ;�. In our case, ; is an exogenous and stochastic variable with

mean zero, and variance. Mathematically, (�;� ��, and 9$5�;�� �σ�;.

However, it is almost impossible to observe a salesman’s direct effect on

sales volume, and the company cares about the total sales. Suppose that the

observable indicator of efforts can be written in the form =� �I�(����;�

Here we want to introduce a new variable <, an observable variable that is

not affected by the efforts (�, but statistically related to ;, the exogenous

variable. < is indeed the noise between (� and observed =. For example, =

might be a measure of total sales for the products, which depend on the ef-

forts, (�, and random events, ;, such as realised demands. < might measure

unexpected changes of total industry demand, which is correlated with the

potential demand in the markets where the employee manages and realises

sales. We can write that (�<�� ����9$5�<�� �σ�<�

In order to keep the formulas simple, in terms of the example, < indicates

the amount that actual industry demand differs from a forecast value, in-

stead of the total industry demand. Because ; and < are each adjusted to

have zero mean, then, the expected sales are just the efforts level (�.

The activities of a sales agent generate some fixed costs )&, referring to

any occurring cost that is uncontrollable by the efforts of agent. This kind

of costs may include the government charges, rents, costs of other fixed

assets, etc. The )& is a non-stochastic variable and can be observed, for

instance, from accounting data.
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There are also some variable costs 9&, which can be controlled by sales-

men’s efforts. For example, the salesmen can select less expensive trans-

portation when travelling. Thus, 9& is a decreasing linear function of

agent’s efforts of cost controlling (�, i.e.,

9&� �I��(����9&��(�������and�9&���(��� ��

)& and 9& here are not defined in accounting terms, but as whether the

efforts of salesman can influence the results. For instance, in the case of

travelling from City A to City B, the salesman spends $120, but the stan-

dard transportation cost is $100.  According to the definition, )& is $100

and 9& is $20, because the salesman can put his efforts to save this $20. An

easy way for practitioners to clarify the )& is to set a target for fixed costs

for a certain period. The differences between the target and actual amount

can be regarded as 9&.

In addition, we assume that both (� and (� are non-stochastic variables and

entirely determined by the self-interested sales persons. We further assume

that the (� and (� are not correlated and not conflicting to avoid discussing

of equal compensation problem in this case.

Finally, similar to other economic analyses, both parties are assumed to be

rational and self-interested. The principal is assumed to be risk-neutral

while the agent is risk averse. The risk aversion of the agent is denoted by

ρ and can be measured by the absolute risk aversion developed by Arrow

and Pratt (Varian 1992). Because the risk preference and degree of risk

aversion of agents are different from each other and incomparable, what we

really care about is the value of the risk premium, which is irrelevant to

individual risk propensity. That is the certainty equivalent (denoted by &().

&( can be simply estimated by the formula:

&(� �(�,QFRPH��±����ρ9$5�,QFRPH�.

The following analysis aims to find out whether the incentive compensa-

tion can maximise the certain equivalent of the sales agent, the principal
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company and their total certainty equivalent 7&(, subject to the constraints

of agent’s selection of efforts level (� and�(�.

������ 7KH�5DWLRQDOHV�RI�8VLQJ�([RJHQRXV�9DULDEOH

First, we examine whether the insertion of term ϕ<�� the exogenous vari-

able, can help us to reduce the total transaction costs, and hence, increase

the total certainty equivalent. Because ϕ< just influences the sales volume,

we can ignore the cost saving for a while. In this subsection, we temporar-

ily assume that the costs and agent’s efforts to control cost are irrelevant to

the compensation. Therefore, the incomes of agent and principal are the

same in both cost plus and revenue minus methods. The expected income

&$ of agent is:  &$� �α���β>�3��±�3��4�(����;���ϕ<@�

Here and in the following analysis, α is the base amount paid by the princi-

pal to fulfil the so-called participant constraint. It might represent the low-

est level of wage set by legal requirements or collective agreements, or the

competitive salary offered by the competitors, and the like. We use�β to

measure the intensity of the incentive. A higher β indicates a stronger in-

centive to sales agent, and a negative β means the discouragement. The pa-

rameter ϕ� indicates how much relative weight is given to the information

variable <.

The certainty equivalent of sales agent &($ is:

&($

� α���β�3��±�3��4�(���±����ρ9$5�&$��±�&�(���

The certainty equivalent of principal &(3 is:

&(3
�
� ����±�β��3��±�3��4�(���±�α

We know that an agent always acts on behalf of his own interests, so he

will try to maximise the certainty equivalent of himself. That is:

                                          

 &($� �(�&$��±����ρ9$5�&$�±�&�(��� �α���β�3��±3��4�(���±����ρ9$5�&$��±&�(���

��&(3� ��3��±�3��4�(��±�(�&$� ��3��±�3��4�(���±�α�±β�3���±3��4�(�� ���±�β��3��±�3��4�(���±α
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The total certainty equivalent 7&( of both agent and principal is:

7&(� �&($���&(3� ��3��±�3��4�(���±����ρ9$5�&$���±�&�(���

To maximise the 7&( is to minimise the risk premium, the variance of &$.

The variance of the 7&( is:

9$5�7&(�
� �9$5�;����ϕ�9$5�<�����ϕ�&29�;��<�                         (5.1)

To minimise the variance of 7&(, s.t. the constraint of β,
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We get that: 
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&29�;�<�−=ϕ                                                                     (5.2)

Substitute equation 5.2 into 5.1, we can deduce that:
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We find that as long as the covariance of ; and < does not equal zero,

9$5�7&(� is always less than 9$5�;�.�The less the�9$5�7&(� is, the less

the risk premium and transaction costs are, and the more the 7&( is. So the

insertion of term ϕ< in the incentive reward is reasonable because it re-

duces the transaction costs and increases the total certainty equivalent.

                                          
* 9$5�7&(�� 9$5�&$� �9$5^α�β>�3��±3��4�(���;�ϕ<@` 9$5�;���ϕ�9$5�<���ϕ�&29�;�<�
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���� 7ZR�$SSURDFKHV

Primarily, there are two approaches used in practices to set the compensa-

tion rate: one is cost plus and the other is revenue minus. Cost plus is based

on actually accrued costs, both purchasing costs and operational costs. Ac-

cording to this method, the salesmen’s income is a pre-decided and fixed

proportion to the aggregate costs they accumulated, provided that they

stand in line with the cost controlling targets. In such a case, however,

tightening their bills will in turn reduce the local salesmen’s income, and

hence, it is keen for central office to properly motivate the local offices to

control costs to maximise the benefits of cash pooling. The revenue minus

method, on the other hand, leaves much room for local people to make

more profits, if they can control costs effectively. However, at the same

time, salesmen take much more risks than they will do in the cost plus

method. Naturally, they will demand a higher risk premium. The company

aims to optimise its utility while keeping the balance between the accrued

costs and compensations.

������ 5HYHQXH�0LQXV

In this approach, the incentive compensation of the agent is a function of

revenue minus costs. We can write it as:

&$� �α���β�>�3��±�3��4�(���±�)&���;���ϕ<@�±�β�9&�(��

Here we separate the parameter β� into two parts, β� and β�, to enable the

principal to give different incentive intensity to agent’s efforts (� and (�.

The certainty equivalent of sales agent &($ is:

&($� �(�&$��±����ρ9$5�&$���±�&�(����±�&�(��

 �α��β�>�3��±�3��4�(���±�)&@�±β�9&�(���±����ρ9$5�&$��±&�(����±&�(��

The certainty equivalent of principal &(3 is:
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&(3

 ����±�β��>�3��±�3��4�(���±�)&@����β��±���9&�(���±�α

Total certainty equivalent 7&( is:

7&(� &($�&(3 �3�±3��4�(��±)&±9&�(��±���ρ9$5�&$�±&�(��±&�(��
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To maximise the certainty equivalent of agent w.r.t. (� is:
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Maximise the certainty equivalent of the company w.r.t. (� and s.t. con-

straint in equation 4.16,
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Maximise the certainty equivalent of the company w.r.t. (� and s.t. con-

straint in equation 4.17,
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           (5.7)

As 4���(��, &���(��, &���(�� and 9&���(�� all equals zero, we can get that

either �� ±� β�, or 3�� ±� 3�, or 4��(�� equals zero from equation 5.6, and

9&��(�� �� or β�� ��from equation 5.7 respectively.

                                          
* &(3� >�3��±3��4�(��±)&±9&�(��@±(�&$� >�3��±3��4�(��±)&±9&�(��@±α
�±β�>�3�±3��4�(�±)&@�β�9&�(�� ��±β��>�3��±3��4�(��±)&@���β��±���9&�(��±α
† 7&(� α�β�>�3��±3��4�(��±)&@±β�9&�(��±���ρ9$5�&$�±&�(���±&�(�����±β��>�3��±3��4�(��

±)&@��β�±��9&�(��±α� �3��±3��4�(���±)&±9&�(��±���ρ9$5�&$�±&�(��±&�(�)
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������ ,QWHUSUHWDWLRQV

1. ��±�β�� �� means β�� ��. In such a case, because the agent gets all the

premium of price difference, the principal is not maximised. When

β� �, the certainty equivalent of principal &(3 is:

&(3� �±�α�±����±�β��9&�(��

That means that the principal not only pays for the basis amount of agent

but also bears the variable costs while exchanging for nothing. It is not rea-

sonable for the principal to accept such an agreement.

2. 3��±�3�  �� indicates that the purchasing price is exactly the same as the

selling price. That is not acceptable neither to the principal nor agent,

and also goes against our assumption and reality. In such a case,�β� in
equation 5.4 is not mathematically defined and the certainty equivalent

of neither the agent nor the principal is maximised.

)LJXUH�����0DUJLQDO�6DOHV�9ROXPH�ZLWK�UHJDUG�WR�6DOHVPDQ¶V�(IIRUWV

(��LV�=HUR

3. 4��(��� ��, as shown in Figure 5.1, indicates the slope of the sales vol-

ume with regard to the salesmen’s efforts (�� is zero. In such a case, no

Sales

Volume

4�(�� 4��(��� ��

Salesman’s Efforts Level (�
(�$ (�%

4�(��
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matter how many efforts the salesmen make to promote sales, sales will

not change at all. This is against the assumption and reality, and incen-

tive compensation is not needed and does not work in such a case.

4. 9&��(���  � �, as shown in Figure 5.2, means that the efforts of the

salesman to control costs have no result on the variable costs at all.

Again, it goes against our assumption and reality that the salesmen’s ef-

forts have some effects on the variable costs. If 9&��(��� �� is true, we

do not need to consider the compensation of the efforts of cost control-

ling and the variable costs will turn out to be zero. Therefore, the princi-

pal will not accept the agreement because the company will bear all the

variable costs.

)LJXUH�����0DUJLQDO�9DULDEOH�&RVW�ZLWK�UHJDUG�WR�6DOHVPDQ¶V�(IIRUWV

(TXDO�=HUR

5. If β�� ��, because the principal’s co-efficiency of 9& is β��±�� �� and

that of agent is 1, we find that the agent bears all the variable costs

while the principal is not responsible for 9& at all.

Furthermore, substitute this principal’s optimal β�� value ±� into that of

agent, shown in equation 5.5, we get that 9&��(��� �&��(��. As shown in

Figure 5.3, when the 9&��(���crosses the�&��(�� at (�
, the marginal cost of

efforts &�(�
� equals the marginal cost of variable cost 9&�(�
�. The agent

Variable

Costs
9&��(��� ��

Salesman’s Efforts Level (�
(�$ (�%

9&�(��
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will increase his/her efforts to control cost until the marginal cost saved is

as the same as that of his/her efforts.

)LJXUH�����0DUJLQDO�9DULDEOH�&RVW�(TXDOV�0DUJLQDO�&RVW�RI�6DOHV¶�(I�

IRUWV�(�

Now we can conclude that because the revenue minus method is set on the

basis of how to divide the gross income between the principal and the agent

by means of the identical approach, it inevitably leads to conflicting inter-

ests. To increase one’s share one must reduce the share of another party by

the same amount. A vivid description of revenue minus method is that it

just concerns how to divide the cake but not how to make a bigger cake.

Because this method cannot fix the β�, it cannot lead to an optimal solution,

neither to the agent nor the principal, at least under reasonable conditions.

������ &RVW�3OXV

According to the cost plus method, commission of the agent depends on the

costs the agent spent. The income &$ of the agent is still related to the ef-

forts that agent made to increase sales and control the variable costs.

&$� �α���β�>3�4�(�����)&���;���ϕ<@���β�9&�(��

The certainty equivalent &($ is:

E2*

Efforts (�

&��(��
9&��(��
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&($�

 �α��β�>3�4�(���)&@��β�9&�(���±����ρ9$5�&$��±&�(����±&�(��

The certainty equivalent of principal &(3 is:

&(3�
� �>3��±�����β��3��@4�(���±�����β��)&�±�����β��9&�(���±�α

Total certainty equivalent 7&( is:

7&(Á� ��3��±�3��4�(���±�)&�±�9&�(���±����ρ9$5�&$��±�&�(����±�&�(��

To maximise the certainty equivalent of agent w.r.t.�(� is:

��&
�(�4
�(3
(
&(

����

�

$ =−=
∂

∂

It leads to the result that the agent prefers to

�4
�(3
�&
�(
��

�

� =                                                                                         (5.8)

Maximise the certainty equivalent of agent w.r.t.�(� is to:

��(&(9&
(
&(

�

$ =−−=
∂

∂
(’)(’ 22

2
β

We get another condition of maximising the &(3 that is:

�9&
�(
�&
�(−=                                                                                         (5.9)

Maximise the certainty equivalent of the principal company w.r.t. (�,

                                          
*&($ (�&$�±���ρ9$5�&$�±&�(��±&�(�� α�β�>3�4�(���)&@�β�9&�(��±���ρ9$5�&$�±&�(��±&�(��

† &(3� >�3��±�3��4�(��±)&±9&�(��@±(�&$�

 �>�3��±3��4�(���±)&�±β�9&�(��@�±α�±β�>�3��±3��4�(���±)&@�±β�9&�(��

 �>3��±���±�β���3�@4�(���±�����β��)&�±�������β��9&�(���±�α
‡ 7&(� �&($���&(3� �α���β�>3�4�(�����)&@���β�9&�(���±����ρ9$5�&$��±�&�(����±�&�(��

��>3��±���±�β���3�@4�(���±�����β��)&�±�������β��9&�(���±�α

 ��3��±�3��4�(���±�)&�±�9&�(���±����ρ9$5�&$��±�&�(����±�&�(��
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We get 4��(�� equals zero or 
1

1
1

3
33� −=                                           (5.10)

As discussed in the Section 3.2.4 and presented in Figure 5.1, 4��(�� equals

zero goes against our assumption and reality that the sales increase when

salesmen make more efforts, and thus, it is not viable.

Maximise the certainty equivalent of the principal company w.r.t. (�,

[ ] �
��(&9

��(&�9�(&��(&�9�(&
�9&�(��(&9

`V�W�^
(

&(

�

����

���

�

�

3 =
′

′′′−′′′
+′+−=

∂
∂

2
)1(

As 9&���(��� �� and &���(��  ��, in order to maximise the�&(3 by means

of increasing the agent’s efforts of cost controlling (�, the principal com-

pany needs to set�9&��(��  �, or ��β�� ��, i.e.�β�� ��. � As the 9&��(�� �

has already been proved not to be suitable (see the above section 5.4 and

Figure 5.2), so we just consider that β�� �±�. Substitute optimal β��value to

principal, β�� ��3��±�3���3� (3.22) into that of agent stated in equation 4.20,

we get that: ( )
�4
�(
�&
�(

3
33

�

�

�

�

�� =−                                                                 (5.11)

Substitute principal’s optimal β�� value –1 into that of agent’s shown in

equation 5.9, we get that: 9&��(��� �&��(��, which is viable and has been

interpreted in section 5.4 and shown in Figure 5.3.

As 7&(�is��3�±3��4�(���±)&�±9&�(���±���ρ9$5�&$��±&�(����±&�(��, if we

maximise the 7&( w.r.t. (� and (� respectively, we get that:

 ���(&��(9&
(
7&(

��

�

=−=
∂

∂
’’                                                                (5.12) and
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��&
�(�3��34
�(
(
7&(

����

�

=−−=
∂

∂                                                     (5.13)

Solve the above two equations respectively, and we get that

9&��(�� &��(��,�fulfilled when certainty equivalent of agent and principal

is maximised, and that

3��±3� &��(����4��(������                                                                     (5.14)

If we combine the equation 5.14 with 5.11, the result will be:

�3��±�3���3�� �, i.e.�3�� �3��

It indicates that only if the sales price is twice as high as the purchase price,

the solution, which maximises the certainty equivalent of both agent and

principal, will maximise the total certainty equivalent. Otherwise, we can

only maximise the certainty equivalent of agent and principal but not the

total certainty equivalent.

���� 6XPPDU\

Regardless of what kind of method is employed, we find that the agent

should bear all the variable costs, and essentially, the marginal cost of cost

controlling efforts should equal marginal cost of variable costs that will be

saved. The revenue minus method cannot approach an optimal solution that

maximises the certainty equivalent of both parties, but the cost plus method

can. The principal company can easily set β��=�3��±�3���3� and set β��as ±�,

to maximise their certainty equivalent and, at the same time, the agent also

maximise his/her certainty equivalent. In addition, when the sales price

doubles the purchasing price, the cost minus method can lead to an optimal

solution that maximises certainty equivalent of both parties and the total.

The critical points here are how to divide costs between the fixed costs and

variable costs, and how to set the purchase and sales price. By adjusting the

price difference, the principal in fact adjusts the incentive intensity towards

agent’s efforts of promoting sales.
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&KDSWHU��� 6KDUHKROGHUV¶�9DOXH

In the previous chapter, we suggested that cash pooling can be imple-

mented providing that it can save operational costs due to the benefits of

centralisation, and that cash pooling can lead to an acceptable agreement,

the incentive compensation scheme, within the company. This chapter will

look at whether the implementation of cash pooling can save money and

improve the bondholders’ and shareholders’ value.

One possible way of looking at this problem is to treat the cash-pooling

project as an investment opportunity, i.e. see whether the cash pooling has

positive net present value. To calculate the net present value of the cash-

pooling project, we need to clearly define the costs and benefits.

Peter Davidsson (1999) has concluded that the benefits of the cash pooling

will be realised from interest saving, lower cross-border payment costs and

improved liquidity management, and the costs of it come from structure

fees, running fees and system fees. This classification is narrow and sim-

plistic, but it has its merits because it enables a company to estimate or

forecast the so-called fees from data existing in its accounting department.

But the estimation or forecast is not an easy task. The so-called fees vary

from subsidiary to subsidiary, sometimes even from department to depart-

ment. Besides, it is very hard to say what the actual benefits of the im-

proved liquidity management will be.

Furthermore, the benefit of lower cross-border payment costs is even more

difficult to forecast. We are confident that because the cash pooling con-

centrates a larger volume of business in a relatively smaller number of

banks, the firm can certainly get better payment conditions and lower

charges. But the amount of the savings highly depends on the negotiating

power of the firm compared with that of the bank(s) it will employ. So the

estimation of this kind of saving looks more like an art than science.
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The most important setback of Davidsson’s conclusion is that its narrow

view loses the real picture of the costs and benefits of cash pooling. The

centralised financial management and the cash pool involve more costs

than he defined. For example, the costs in a cash pooling project will also

comprise compensation of redundancy, costs of efforts to overcome the

organisational inertia and resistance, etc. The benefits, if we comprehen-

sively treat them, can be defined as the cost saving plus value of reduced

risks that the firm will gain. But who can tell how much the costs of com-

pensation of redundancy will be before we conclude the negotiations with

all employees? Can we rely on forecasts of costs and benefits as we do in

the net present value calculation in other investments? How can we

mathematically account the costs of overcoming the inertia and resistance

to changes in a particular company? In such a case, the costs and benefits

of a company that is going to establish a cash pool are impossible to define

even though we have the company’s specific data.

Because of the difficulty and complexity, if not impossibility, to define the

costs and benefits of cash pooling, in this chapter, we use the option pricing

theory to evaluate the shareholders’ value instead. The option pricing the-

ory clearly defines which factors and how the changes of these factors will

influence the shareholders’ value. The greatest advantage of option theory

is that we do not need to find out the actual amount of changes of relevant

factors, but we just need to point out the direction of changes of those de-

termining factors. In addition, the influence of different factors can be sepa-

rated from each other in option pricing theory.

In order to analyse the shareholders’ value, we need to closely examine the

attributes of the cash flows. Therefore, in this chapter we will begin by

analysing the expected value and variance of the daily cash flow and total

cash flow. Then in section two, we look at the liquidity position of the

company and analyse whether the bondholders’ value is affected. After the

bondholders take their share, the remaining values in the company belong
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to the shareholders. Finally, in section three, we will analyse the sharehold-

ers’ value by using option pricing theory and CAPM.

���� $WWULEXWHV�RI�&DVK�)ORZ

In this section, we will analyse the effects of cash pooling on the under-

taking company’s cash flow. Although there are several different ways to

describe the cash flow, we only use mean and variance as the main criteria.

Before we discuss the cash flow and the risk, we first define some terms we

will use in this chapter. The group indicates the cash-pooling undertaking

company, and its cash-pooling-participating subsidiaries and facilitates are

called entities or participants. We will analyse mean and variance at two

levels: the group level and the single entity level; we will analyse two kinds

of cash flow, namely the daily and total cash flow. The daily cash flow

means the net cash flow on a particular day, and total cash flow presents

the sum of net cash flows for a certain period. In any case, positive values

mean cash inflows and negative values indicate cash outflows. Except

where specified as expected cash flow, cash flow herein mentioned means

net cash flow of the firm, i.e. cash inflow minus cash outflow. Mathemati-

cally, we can express the net cash flow as:

WWW �(�&)&) +=                                                                             (6.1)

where (�&)W� denotes the expected value of cash flow on Day W, and εW is
the shock, a pure random disturbance with expected value of zero. To sim-

plify our analysis, we assume that the undertaking company has a very sta-

ble business and the expected daily cash flow is the same all the time.

Therefore, the net cash flows of each entity are normally distributed ran-

dom variables with mean (�&)W� and the variance from the shock, εW .

In reality, any bad or good macroeconomic news will not just affect one

subsidiary, and hence, subsidiaries will be more or less influenced by some

common macroeconomic shocks, such as changes of interest rate, inflation,
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industrial growth rate, exchange rate, etc. Therefore, the noise of two enti-

ties is correlated to each other. We can write that

WMWL αεε =                                                                                            (6.2)

where ε� WL and ε� WM are the noise of cash flow of entity L and M respectively

and α is the correlation coefficient between εWL andεWM. A positive α means

that a shock will affect two entities in the same direction, while a negative

α means a shock that will improve the situation in one entity but worsen

the situation in another entity.

The correlation of cash flows between any two cash pooling participants

could be very small and even quite close to zero. However, the covariance

of the cash flows in two participants is not zero because their correlation,

though small, is not zero.

In Section 6.1.1, we will assume that there is no internal purchase and sale

in a group company. Then, the expected cash flow of each participant is

irrelevant to the expected value of other entities. Of course, in a group

company, there could be some internal purchases and sales. According to a

company’s approach on dealing with its internal purchases and sales, we

can categorise those companies with internal transactions into two groups,

namely that the group physically moves the cash (Section 6.1.2), and that

the group just books the transactions on accounting books (Section 6.1.3).

������ 3RROLQJ�RI�5DQGRP�&DVK�)ORZV

We first analyse a very general case of cash pooling, namely pooling of

stochastic cash flows. We assume that the cash pooling is undertaken by a

group company, which is either a conglomerate with widely diversified

businesses, or has a number of sales offices located in different markets. In

this very general case, the expected cash flow of each participant entity is

the cash flow of the last day and the net cash flow following a stochastic

process. We can rewrite equation 4.1 as:
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WL��L�WWL &)&) += −                                                                            (6.3)

where &)WL and &)�W���L indicate the cash flow of participant entity L on Day W

and Day W�� respectively, and εWL is a pure random disturbance in W. Cash

pooling that the expected cash flow of two participants have some kind of

correlation will be discussed later.

In this section, we will analyse the pooling involving P entities for a period

of Q�days. For convenience, we use an N×M matrix to express the real daily

cash flow of all pooling participants. That is:

PQP�P�

�Q����

�Q����

&)���&)&)

������������

&)���&)&)

&)���&)&)

where &)LM denotes the real daily cash flow of the participant entity L on

day M.For the entity L, its total cash flow is ∑
=

1

�M

LM&)  and its expected daily

cash flow (�&)L� is:

1&)�(�&)
1

�M

LM
P��������L

L 





= ∑

=
=                                                             (6.4)

In case of no cash pooling, the actual total cash flow of the group company

is ∑∑
= =

0

�L

1

�M

LM&)  and its expected daily cash flow is:

1&)�(�&)
0

�L

1

�M

LM*URXS 





= ∑∑

= =
                                                              (6.5)

According to the definition, the variance of cash flow of entity L is:

[ ]∑
=

−=
1

�M

�
L

�
LML �(�&)1��&)�9DU�&)
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Before pooling, the expected cash flow of any entity is independent from

other participants and the real cash flow between two participants does not

interact with each other. If the company now pools the cash flow of all par-

ticipant entities together, the daily cash flow of the pool is:

∑∑∑
===

0

�L

LQ

0

�L

L�

0

�L

L� &)������&)&)

The total cash flow of the pool again is ∑∑
= =

0

�L

1

�M

LM&) , and the expected daily

cash flow of the pool is:

1&)�(�&)
0

�L

1

�M

LM3RRO 





= ∑ ∑

= =
                                                       (6.6)

The expected value of daily cash flow after cash pooling (equation 6.6) is

exactly the same as that before the pooling (equation 6.4). That means the

cash pooling will not change the expected value of either daily cash flow or

the total cash flow. However, the variance of the pool changes to be:

( ) ( ) ( ) ( )∑ ∑∑
= ≠==

+=
0

�L

0

LM��M

MLML

0

�L

L
�

L &)�&)&RY::&)9DU:3RRO9DU      (6.7)

the :L and :M indicate the weight of corresponding cash flow in the pool.

From equation 6.7 we can find that the variance of the pool comprises of

two parts, namely the variance and covariance terms. If we further assume

that all participants have the same size, the variance of the pool can be

written as:

( ) ( ) ( ) ( ) ( )∑ ∑∑
= ≠==

+=
0

�L

0

LM��M

ML
�

0

�L

L
� &)�&)&RY0�&)9DU0�3RRO9DU

As the number of entities increase, 0� tends to be infinite and ��0� close to

zero. If we use �9DU�&)L and �&)�&RY�&) ML  to denote the average variance and

covariance respectively, we can rewrite the variance of the pool as:
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�&)�&RY�&)

�&)�&RY�&)
0
0

�9DU�&)
0
0

/LP9DU�3RRO�

ML

ML
�

�

L
�0

=







+=

∞→
 (6.8)

From equation 4.8 we know that the variance of the pool decreases and ap-

proaches the average covariance. To the pool, cash pooling converts the

risks from a group of participants’ variance to the average covariance be-

tween two participants. This is similar to the diversification of portfolio

investment (Copeland/Weston, 1994).

One way of looking at the risk of a single entity is to evaluate its contribu-

tion to the total portfolio. If taking partial derivative of equation 6.7 with

respect to :L, we get that

∑
=

+=
∂

∂ 0

�M

MLMLL

L

�&)�&RY�&):��9DU�&)�:
:

9DU�3RRO�
                   (6.9)

Again, consider the pooling of equal size participants, then :L� ���0. As

the number of assets in the portfolio increase,�:M approaches one. There-

fore, as equation 6.9 reveals, for a sufficient number of participants, the

appropriate measure of the contribution of one entity is its covariance with

the other participants. It means that the pooling results in changing the risk

of daily and total cash flow of any entity from variance of itself to its co-

variance with the other pooling participants.

On the other hand, with regard to the weight of cash flow of an entity�:L,

equation 6.9 discloses that the variance is a decreasing convex curve with

marginal decrease rate �:L and rate of change of slope �. We know that

when the number of participants increases, the weight :L of any entity de-

creases, and the marginal rate of decrease of volatility also decreases. Thus,

when the company begins to add the number of pooling participants, the

total variance of the pool decreases at a faster speed than that of increase in

participants. However, with more and more entities having participated in

the cash pooling, the variance of the pool decreases more and more slowly

because the marginal rate is decreasing.
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The experimental tests done by Fama and by Ibbotson and Sinquefield have

illustrated that most of the benefits of diversification can be achieved with

fewer than 15 units, regardless of whether the units are equally weighted or

not (Copeland/Weston, 1994, SS� 184-185). Our computer simulation of the

pooling of 15 sets of random variables also confirms the validity of the ex-

perimental tests. The results of computer simulation are shown in Figure

6.1, and its descriptive statistics are presented in Table 6.1.

7DEOH������'HVFULSWLYH�6WDWLVWLFV�RI�3RROLQJ����6HWV�RI�5DQGRP�9DUL�

DEOHV

&)�RI�DQ

(QWLW\

'DLO\�&)

RI�3RRO

7RWDO�&)

RI�HQWLW\

7RWDO�&)

RI�3RRO

0HDQ -0.0051 0.2248 2.4569 63.2283

6WDQGDUG�'HYLDWLRQ 0.9731 3.9493 3.3696 25.9395

6DPSOH�9DULDQFH 0.9469 15.5973 11.3541 672.8583

.XUWRVLV -0.3362 0.5725 -0.1454 -1.1950

6NHZQHVV -0.1025 -0.1898 0.4244 0.0211

6XP -1.5374 67.4443 737.0643 18968.49

&RXQW 300 300 300 300

/DUJHVW��� 2.7018 11.9905 11.4514 111.9603

6PDOOHVW��� -2.5797 -13.5637 -4.7318 9.6667

&RQILGHQFH�/HYHO������ 0.1106 0.4487 0.3828 2.9472

Source: Computer simulation by Hong and Wannfors.

As shown in Table 6.1, comparing with the participant’s standard deviation

that is set to be one, the standard deviation of the daily pool of fifteen

equal-size entities decreases dramatically from fifteen to about four. This

confirms that the volatility of daily cash flow of the group is reduced after

pooling a certain number of entities. The risk of total cash flow is also re-

duced from about 50 to 26.
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)LJXUH�����6LPXODWLRQ�RI�3RROLQJ����6HWV�RI�5DQGRP�&DVK�)ORZ

�

Notes:

1. Using 15 sets (300 units per set) of normally-distributed random

variables with mean 0 standard deviation 1;

2. “CF of an Entity” is randomly selected from 15 sets;

3. “Daily CF of the Pool” is the one-unit sum of 15 sets;

4. “Total CF of an Entity” is the total of same set of variables;

5. “Total CF of the Pool” is the total of all units of 15 sets;

6. “Total CF of an Entity” and “Total CF of the Pool” subject to the

right-hand horizontal axis.

According to the definition, the covariance is the products of correlation

and standard deviation of cash flow of entity L and M, that is:

�6'�&)6'�&)L��&)&255�&)L��&)&29�&)L� MMM ××=           (6.10)

Intuitively, if and only if &)L and�&)M are independent random variables,
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i.e. if the correlation between a pair of cash flows is zero, the covariance

terms will be zero.

From equation 6.10 we get that, firstly, because the participating entities

are more or less influenced by the same shocks, i.e. there is a non-zero cor-

relation between the noise factors (equation 6.2), the correlation between

&)L and�&)M does not equal zero, and hence, the covariance is not zero.

Secondly, as we know, the correlation coefficient is between minus one and

one. Thus, the covariance of two uncertain cash flows is always less than

the larger variance of the individual entity.

In the case that two entities are very weakly correlated, the covariance will

still be lower than the products of two standard deviations. Thirdly, the

volatility of an individual entity will influence the variance of the pool.

When the correlation of two entities is negative, the higher the volatility of

participant entities, the lower the total risk of the pool is. On the other hand,

the lower standard deviation of participating entities will benefit the pool, if

the cash flow of two entities has a positive correlation.

As we know, daily cash flow of any entity is &)W� �&)�W������εW�, so the total

cash flow is 7RWDO� &)W � �W���&)�� �� �W���εW; where &)�� denotes the cash

flow on Day �. Because the daily cash flow since Day� is a stochastic proc-

ess, the total cash flow on Day� L�� is uncertain. The total cash flow of the

last period is always the starting point of the total cash flow in the next pe-

riod, so the starting point of the total cash flow on Day L is uncertain. As

Figure 6.2 shows, the starting point of total cash flow on Day L could be

above (point 1), or equalling (point 2), or below (point 3) the expected

value. Furthermore, the changes of cash flow on Day L are also uncertain.

The net cash flow could be either positive or negative, and thus, the total

cash flow could move close to or parallel to or away from the expected

value (three arrows in Figure 6.2).

Therefore, the uncertainty of the total cash flow on Day L�� consists of two

parts: one is the uncertainty of total cash flow on the starting moment on
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Day L, the other is the uncertainty of the possible movement of cash flows

during Day L to Day L��.

)LJXUH�����7KH�,QFUHDVLQJ�9RODWLOLW\�RI�7RWDO�&DVK�)ORZ

Notes: Because the cash flow from Day � to Day L�� is a stochastic proc-

ess, the starting point of cash flow on Day L could be either point 1 or 2 or

3. The arrows starting from the points present the possible changes of daily

cash flow on Day L� and the changes result in the corresponding points 1´,

2´ and 3´ on Day L��. We can see that the dispersion of points 1´, 2´ and 3´

is larger than that of point 1, 2, and 3. The volatility of total cash flow in-

creases with time passing.

As shown in Figure 6.2, the dispersion of cash flow on Day L�� is larger

than that on Day L. For example, the spread of corresponding point 1´, 2´

and 3´ is larger than that of point 1, 2, and 3. With time passing, we can

expect the volatility of the total cash flow to increase.

������ 3RROLQJ�ZLWK�,QWHUQDO�3K\VLFDO�&DVK�0RYHPHQW

In this section, we will analyse the cash flow of two entities with internal

purchases and sales relation. The two entities might be the company’s two

Day L Day L��.

Cash

Flow
Expected

Cash Flow

Time

1

2

3

1´

2´
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subsidiaries in up-steam and down-steam industry respectively or a manu-

facturing entity and a sales office.

Contrary to Section 6.1.1, both in this section and Section 6.1.3, we assume

that the correlation between expected cash flow of two participants is not

zero. Therefore the cash flow of an entity is a function of its historical cash

flow and the cash flow of other entities. The equation 6.1 changes to be:

WL&)&)&) WM���L�W�WL ++= − �                                                    (6.11)

where &)WL and &)�W���L indicate the cash flow of participant entity L on Day W

and Day W�� respectively, and &)WM denotes the cash flow of participant en-

tity M on Day W; εWL is a pure random disturbance in W, and again, WMWL αεε = .

We first consider the case that the internal purchases and sales involve

physical moves of cash. Assume that the cash outflow of one entity is ex-

actly the cash inflow of another entity, and also assume that the group set-

tles the internal purchases and sales on the same day. We can describe the

daily cash flow of two entities as*:







−−−

−

�P�L��L��

�P�L��L��

;���;;���;

;���;;���;

From term L to P, corresponding terms of entity ;� and ;� have exactly the

same absolute value but inverse sign. This is the result of internal purchases

and sales between the two entities. The expected value, the arithmetic

mean, of cash flows of the two entities is:

                                          

* Assume that when internal purchase and sales are netted, the transfer of cash can be

realised on the same day. In such a case, we can change the place of the cash flow to

make those days with internal transactions together without changing the mean and

variance of the cash flow, because the calculation of expected value and variance is

summation. It is similar to the formula that A+B+C+D equals C+B+A+D. If the same

day netting and money transfer cannot be achieved, the attributes of cash flow would be

like the analysis in Section 6.1.1.
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0;0;
0

�L

�L

0

�L

�L 










 ∑∑

==
                                                          (6.12)

At the end of the period, however, the expected total cash flow of the two

entities is:

∑ ∑
−

= =

=
�L

�W ���N

NW;(�7RWDO&)�                                                     (6.13)

When carrying out internal netting and pooling cash together, the daily

cash flow of two entities together can be described as:

( )�����;;���;; �L���L������ −− ++

The expected total cash flow after pooling is still ∑ ∑
−

= =

�L

�O ���N

ON;  and the ex-

pected value of combined daily cash flow is:

0;(�&)�
�L

�O ���N

ON





= ∑∑

−

= =
                                                                     (6.14)

We can see that though it is lower than the sum of the two entities’ individ-

ual expected value (equation 6.12), the expected value of daily cash flow

after pooling (equation 6.14) is exactly the same as the mean of (�7RWDO&)�

(equation 6.13)� The cash pooling does not change the expected value, even

with the internal purchases and sales. Again, the variance of the pooling

has changed, and now it can be written as:

( ) ( ) ( ) ( ) ( ) ( )�����

�

��

�

� &)�&)&RY:�:&)9DU:&)9DU:3RRO9DU ++=

where :� and :� are weight of cash flow of two entities in the pool re-

spectively, and :����:�� ��. Here, the daily cash flow and total cash flow

have the same attributes. As in pooling of random cash flow, the variance

of the pool is also affected by three factors, namely the weight of cash flow

of participants, the correlation between the participants, and the standard

deviation of participants. The influences of the latter two factors are the
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same as those pooling with random cash flow (Section 6.1.1). The addi-

tional point here is that the larger the weights of lower variance cash flows

are, the lower the variance of the pool is.

Because the computation of variance is a summation calculation, we can

split the total variance of the pool into two parts: one is variance from Day

� to Day L±�, the other is from Day L to Day P.  From Day � to Day L±�,

because the real cash flow follows the stochastic process, the attributes of

cash flow during this period are exactly the same as those of random cash

flows analysed in Section 6.1.1. As the variance of the daily cash flow of

the pool shifts from variance risk to covariance risk, the total risk of the

pool in this period should decrease.

From Day L to Day P, the expected daily cash flows of two participants

compensate each other and the change of the pool is expected to be stable.

Therefore, because there will be either no variation at all or ignorable

variation caused by shocks, the variance of daily cash flow of the pool is

expected to be zero. Naturally, the risk of the pool during this time is much

lower than the covariance risk. This is quite like investing in two perfect

inverse correlated assets, which have the stable real value and zero vari-

ance. It is crucial that the internal cash movements are carried out and ful-

filled on the same day. Otherwise, the correlation between two entities is

not perfectly inverse and the attributes of pooled cash flow will be the same

as the stochastic cash flows.

As the risk of both periods from Day � to Day L±�, and from Day L to Day

P�decreases, the total variance of the pool will decline. It is obvious that

the more the internal purchases and sales are, the less the variance of total

cash flow of the pool is. The computer simulation also shows that volatility

decreases when there are internal transactions.

As shown in Figure 6.3, the netting leads to zero total cash flow when there

is an internal transaction, and consequently, the variance of cash flow on

those days is zero too. In the following period, pooling also reduces the
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variance of the pool. The results of our computer simulation are consistent

with the analysis that the variance of the pooling will decrease.

)LJXUH�����&RPSXWHU�6LPXODWLRQ�RI�&DVK�3RROLQJ�RI�7ZR�(QWLWLHV�ZLWK

,QWHUQDO�1HWWLQJ

Notes:

1. “CF of Entity A” has 300 units normally-distributed random variables

with mean zero standard deviation one;

2. Units 101 to 300 of Entity B is normally-distributed random variables

with mean 0 standard deviation 1, while units 1 to 100 have the same

absolute value but inverse sign with the corresponding units in Entity A;

3. “Daily CF of the Pool” is the sum of two entities together;

4. “Total CF of the Pool” is the accumulated total of two sets of variables.

Keep in mind that the above case is the ideal situation that two entities have

exactly the same absolute value of their expected cash flow, or, the sum-

mation of the expected value of cash flow of two participants is zero. The

group company maximises the compensation effect and reduces its risk of
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cash flow to the bottom level in such a case.  It is important to know that

the compensation effect relies on the correlation of daily cash flow, and the

value of expected cash of all entities and their summation. A necessary

condition for allowing compensation to happen is that at least one partici-

pant is net cash inflow, and at least another participant entity is net cash

outflow. To the pool as a whole, the closer the summation is to zero, the

lower the risks of both daily cash flow and total cash flow. In addition, the

correlation between two participants also affects the extent of the mitiga-

tion. Large and negative correlation between two entities is preferable to

small or positive correlation.

������ 3RROLQJ�ZLWK�%RRNLQJ�,QWHUQDO�7UDQVDFWLRQ

In many cases, it is not necessary to move money back and forth within the

group because it can book the internal sales and purchases conducted be-

tween its subsidiaries on an accounting basis. In such a case, there will be

no actual cash flow taking place except when the internal debt and claims

are cleared regularly for a certain period. The Figure 4.2 shows the pattern

of cash flows of a company that consists of a factory, which purchases

from outside suppliers and sells to the group’s own sales offices, and a

sales office, which buys only from the internal supplier.

As described in Figure 6.4, in terms of the example, the actual cash flows

of sales office are all cash inflow generated from sales to customers, and

those of the factory are all cash outflow to suppliers*. Because the internal

claims and debts are not settled until the clearing day, there is an accumu-

lation of cash inflow and cash outflow in the sales and factory respectively.

 The expected value of the group and subsidiaries does not change because

it is not influenced by the booking and clearing. Furthermore, the correla-

                                          
* If the daily expenses, taxes, and other expenses are taken into account, the cash flow between two

clearing days will not as smooth as the Figure 4.3.1 shows, but it has the same trend and pattern as that in

Figure 4.3.
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tion between the two participants could be quite high, sometimes close to

minus one when the production closely monitors the sales, such as produc-

tion planned according to the just-in-time system. As we mentioned in

Section 6.1.2, the high negative correlation will magnify the compensation

effect, and thus reduce the risk of the pool significantly.

)LJXUH�����&DVK�3RROLQJ�ZLWK�%RRNLQJ�RI�,QWHUQDO�7UDQVDFWLRQV

In case of booking the internal transactions, the pattern of cash flow will

change substantially. First of all, the peaks of both debit and credit are

mitigated and almost erased. This alone can save enormous interests for the

pooling company as long as the interest rate of loan is higher than that of

deposit. The actual saving of bank interest costs depends on the spread and

the amount of internal transaction.

Cash Flow of Factory

Day 1

Cash

Flow

Clearing

Day

Time

Cash Flow of Sales Of-
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)LJXUH�����&RPSXWHU�6LPXODWLRQ�RI�3RROLQJ�ZLWK�,QWHUQDO�%RRNLQJ

Notes:

1. CF of factory uses 300 normally distributed data with mean –2, standard

deviation 1, while CF of sales uses 300 normally distributed data with

mean 2, standard deviation 1;

3. “With booking” means that the purchasing and selling within the group

are just booked in accounting;

4.  “Pooling” indicates the adding of two units together;

5. Curves of daily CF are all subjected to the primary axis (the horizontal

axis on the left side), while the others are subject to the right-hand sec-

ondary horizontal axis.

Besides, the pooling improves the liquidity position of the company and

now it only needs a much lower credit line for the whole group. The idle
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cash in sales can be used to finance the factory, and hence, both the asset

and liability will decrease and the balance sheet will shrink.

���� %RQGKROGHUV¶�9DOXH

The fact that cash pooling will change the risk from variance to covariance

risk reveals that cash pooling for random cash flows will reduce the risk of

both daily and total cash flow variations. But the pooling will not increase

the total amount of a company’s cash flow, as the expected value of cash

flow is not affected by the pool.

������ 5HGXFHG�/LTXLGLW\�5LVNV

As Figure 6.6 shows, the cash pooling reduces the spread of the total cash

flow but does not change the mean. This change has some substantial ef-

fects on the liquidity position of the firm because the down side liquidity

risks, the shade area left to (�, are reduced. The computer simulation shows

that the group may gather a bulk amount of cash to invest. Of course, there

is equal opportunity for the group to face a very large debit position if the

situation is not favourable.

One of the most important practical applications of this is regarding the

credit line. If the undertaking company has maintained separate credit line

for each individual participant before, the pooling will naturally require a

centralised credit line in the group level. The amount of the credit line

could be less than the sum of separated credit lines. To what degree the

firm can reduce its total credit line depends on both the correlation of cash

flow of participant entities and the variance of cash flow of participants.

Firstly, the higher the correlation and variance, the higher the credit line is

required, and a negative correlation can reduce the credit line the most.

Secondly, lower variance of participant will put less pressure on the credit

line because the risk of out-of-credit declines with the volatility of partici-

pants’ cash flow going down.
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According to the definition, the variance of the pool is

( ) ( ) ( ) ( )[ ]∑ ∑
= ≠=

×× ××=
0

�L

0

LM��M

MLMLML &)6'&)6'&)�&)&RUU::3RRO9DU

When the correlation between any entities L�and M is zero, the total variance

of the pool is zero. In such a case the total variance of the pool is just rele-

vant to the operating and marketing activities, and the pool itself is not at

risk any more. The company gets the maximum benefits of diversification.

But this can never happen in the real world because it is impossible to have

either an infinite number of participants, or zero correlation between any

two participants. A possible situation is that the correlation is quite close to

zero, and the total variance of the pool is quite low. Hence, cash flow

moves together with the macroeconomic changes. That kind of risk of the

pool is like the so-called system risk that cannot be diversified in portfolio

investment.

)LJXUH�����/LTXLGLW\�3RVLWLRQ�EHIRUH�DQG�DIWHU�&DVK�3RROLQJ

On the other hand, the higher the absolute value of the correlation, the

lower the benefits of the changing of risk from variance to covariance.

E1 E2

After Pooling

Before Pooling
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Cash pooling of correlation almost close to one does not signify the bene-

fits of cash pooling.

However, when the correlation turns to be close to minus one, we can use

the idle money much better. For example, in case of pooling with internally

booking the debt and claims (Section 6.1.3), because the correlation closer

to minus one than any other cases, the company gets the best use of idle

money and debts and claims are mitigated very strikingly after pooling.

������ %RQGKROGHUV¶�9DOXH

In an equilibrium market, when the risk of the cash flow decreases, the ex-

pected return on the bond will decrease correspondingly to reflect the lower

risk the bond is bearing. Thus, the risk-adjusted return of bondholders does

not change.  Further, the put-call parity tells us that 6���3� �%���&, where

6�� %�� 3� and� & denote the underlying asset or a share of stock, the risky

bond, put and call option respectively.

To introduce the option pricing theory, assume that the stock 6 equals the

market value of the firm 9, and % is the risky zero-coupon debt with face

value '.  If on the maturity date the value of the firm 9 exceeds the face

value of the bonds ', the shareholders will exercise their call option by

paying off the bonds and keeping the excess. On the other hand, if the

value of the firm is less than the face value of the bonds, the shareholders

will default on the debt by failing to exercise their option. Substitute 9 for 6

and 6�for & in put-call parity, we have

9� ��%�±�3����6��                                                                                    (4.15)

Equation 4.15 tells us that the value of risky asset, the levered firm, can be

separated into two parts. The equity position 6 is a call option, and the risky

debt position %�±�3 is equivalent to the present value of the risk free debt,

minus the value of 3, a European put option. Table 4.2 shows the payoffs

to equity and risky debt. The payoffs to stakeholders always add up to

equal the value of the firm at maturity.
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7DEOH������6WDNHKROGHUV¶�3D\RII�DW�0DWXULW\

3D\RIIV�DW�0DWXULW\

6WDNHKROGHU�3RVLWLRQV ,I�9�≤�' ,I�9�≥�'
Shareholders’ Position:

    Call Option, 6 0 V – D

Bondholders’ Position:

    Default Free bond, % D D

    Minus a put option, 3 – (D – V) 0

Value of the firm at maturity V V

At maturity, the entire value of the firm is divided between bondholders

and shareholders. If the firm is successful, i.e. 9�≥�', the bondholders re-

ceive the face value of the riskless debt ', and their put option is worthless.

If the firm is bankrupt, they still receive the face value of the riskless bond

but a put option has in effect been exercised against them. The net position

of bondholders is the market value of firm 9.

According to the option pricing theory, the bondholders in fact write a

European put option to the firm. After pooling, the bondholders’ value does

not change because the risk of the bond is reduced, and thus, the possibility

of exercising the put option declines. The net payoff to bondholders %�±�3

does not change because the value of both % and 3 declines to the same

degree when the market is equilibrium. The cash pooling does not affect

the benefits of bondholders, though it forces the return and risk of the

bondholders to move to a new balance point on the security market line.

���� 6KDUHKROGHUV¶�9DOXH

We have shown that the bondholders will not benefit from the cash pooling

though the default rate of the their debts declines after pooling. It is now

time to discuss the central question of analysing the cash pooling: whether

the shareholders will benefit from the cash pooling.
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������ �6DYLQJ�RI�%DQN�,QWHUHVW�&RVWV

As we know, the net position of an entity can be either a positive credit po-

sition (in black) to bank, or a negative debit one (in red), or zero. The

lending interests that the banks charge to an entity in red are always higher

than that paid to an entity in black, and the difference is called spread.

When cash is pooled, the debit position of one participant (or participants)

can be partially or totally compensated by the credit position of another

participant (or other participants), and therefore, the group as a whole saves

the interest costs. Even in some extreme cases, for example, when all enti-

ties are in a debit position, the interest costs after pooling are exactly the

same as that without pooling. That means that the pooling will save or does

not affect the interest costs but will never increase the interest payment.

The interest saving of cash pooling is certain and the amount of money

saved could be very substantial. Table 6.3 gives an example of how the

pooling of two entities can save interests.

7DEOH������7KH�%DQN�,QWHUHVWV�6DYLQJ�RI�&DVK�3RROLQJ

&)
RI�$

,QWHUHVW
 &)
RI�%

,QWHUHVW 7RWDO�,Q�
WHUHVWV

&)�RI
3RRO

,QWHUHVWV�DI�
WHU�3RROLQJ

   300   15  600  30  45  900  45

 -100 -10 -200 -20 -30 -300 -30

 -100 -10  500  25  15  400  20

   700   35 -400 -40   -5  300  15

1,000   50 -700 -70 -20  300  15

  -300 -30  100    5 -25 -200 -20

Sum -20  45

* We assume that bank charges 10% over night rate to loans, while paying 5% to de-

posits.

From Table 6.3 we can find that, after pooling, the total interests increase

from negative 20 to positive 45. In any single day, the interest costs or in-

terest gains with cash pooling are always better or the same as that without
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cash pooling. Thus, it is safe to conclude that the cash pooling can reduce

the interest payment to banks.

Furthermore, to what degree the company can save bank interest costs de-

pends on two things. One is the spread between the deposit rate and loan

rate. When the spread increases, the saving effect of cash pooling is magni-

fied. The other is to what extent the positive bank accounts can compensate

the negative accounts. The more the positive accounts can compensate the

debit position in other accounts, the more interest costs are saved.

������ 6DYLQJ�RI�'HEW�&RVWV

In section 6.1 we have demonstrated why and how the cash pooling can

reduce the volatility of the total cash flow of the group company. In section

6.2 we have shown that the decreased volatility can improve the liquidity

position of the group company and thus reduce the risk of bankruptcy sub-

stantially. To bondholders, that means that cash pooling will reduce the de-

fault risk of their bonds. If the market is in equilibrium, we can expect the

bondholders to charge a lower interest rate on the company.

As shown in the Panel (a) of Figure 6.7, before the pooling, the bondhold-

ers require the interest rate of R1. After pooling, bondholders instead de-

mand a lower interest rate R1*, as shown in the Panel (b).

In addition, as we discussed in Section 6.1, because the excess cash flow in

other participants can be used to finance the cash outflow of the partici-

pants short of cash, the cash pooling will reduce the total debt level of the

company. Therefore, the total debt will reduce from B to B*, as shown in

the lower panel of Figure 6.7. According to the option pricing theory, when

the interest payment of debt decreases, the shareholders’ value increases

correspondingly for the striking price of the call option declines.

Implementing the cash pooling gives the company an extra flexibility to

decide whether to make a quick return to shareholders. As shown in the

Panel (b) and Panel (c) in Figure 6.7, without sacrificing the shareholders’
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value at the current stage, the company can use its extra money to invest

and pay back to the shareholders in the next period. Obviously, the board

and management can also pay the benefits to the shareholders immediately

after the benefits of cash pooling have been realised.

)LJXUH�����6KDUHKROGHUV
�9DOXH�EHIRUH�DQG�DIWHU�&DVK�3RROLQJ

There is no free lunch. According to Modigliani and Miller Proposition I

(M-M Proposition I), the value of the levered firm is equal to the value of

unlevelled firm plus the present value of the tax shield on debt. Because the

tax shield is positively correlated with the amount of outstanding debt, re-

ducing the level of debt leads to losses on some of the gain from leverage.

The reduction in the tax shield from interest deductibility has a negative

effect on shareholder value, providing that the company is operating at its

optimal capital structure. This loss can be avoided by buying back stock or

financing new investment with debts, but both these alternatives are associ-

B*(1+R1*)

B(1+R1)

B(1+R1*)

Cash Flow

Shareholders’

value

Cash Flow

Cash Flow

Panel (a)

Panel (c)

Panel (b)
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ated with costs themselves. Buying back stock involves transaction costs,

and no one can guarantee that the company can always find new invest-

ment opportunities.

Furthermore, if the equity in a levered firm is analogous to a call option,

then its value will decrease with the decrease in the variance of the firm’s

cash flow. Therefore, we have to ask whether the benefits will outweigh the

mentioned setbacks.

������ ,QFUHDVHV�RI�(TXLW\¶V�9DOXH

To give an irrefutable answer to the question posed in last sub-section, we

need to combine the Capital-Asset-Pricing Model (CAPM) and M-M

Propositions. Because the market value of equity is the summation of dis-

counted future return to equity, whether the cash pooling will increase the

shareholders’ value depends on two factors, namely the future return to eq-

uity and the required rate of return on equity.

It is reasonable to assume that cash pooling does not change the operating

cash flow. Then, the total return to stakeholders is stable. We know that the

net interests, the return to bondholders, will decline because the cash pool-

ing lowers the risk of the debts. Then, the return of equity will increase,

providing that the cash pooling will not affect the net operating cash flow.

Further assume that the company maintains the same amount of shares,

then the market value of the equity depends on the required rate of return of

levered equity. The higher the required rate of return is, the lower the value

of equity is. According to the CAPM, the required rate of return of lever-

aged equity, .V, can be calculated by the formula

[ ] /IPI6 5�(�55. −+=                                                           (6.16)

where 5I and (�5P� denote the market risk-free rate and the expected rate of

return on the market portfolio respectively, and β/ is the correlation coeffi-

cient between the return to the levered company’s equity and return to the

market portfolio. As the 5I and (�5P� are determined by the market, a lower
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β/  will lead to a lower .V, and hence, increase the value of equity. Com-

bining the CAPM and M-M Proposition II, we get that

( ) 8F/

6

%
�� 



 −+=                                                                   (6.17)

where β8��is the constant β�of the unlevelled firm and τ&  is the corporate tax

rate. According to equation 6.17, the β/ is positively correlated with the

ratio of %, the value of debts, and 6, the value of equity. As the cash pool-

ing just reduces the amount of the debt but leaves the equity unchanged, the

ratio of B/S will decrease, and then, the β/ will decline correspondingly. As

the future return increases but the required rate of return decreases, the

market value of equity will definitely increase.

���� 6XPPDU\

Although it does not affect the expected value of either daily cash flow or

total cash flow, the cash pooling does improve the financial situation of the

undertaking company by decreasing the volatility of the cash flow and by

reducing the liquidity risk of the company. Both improvements will in-

crease the shareholders’ value. To what extent the cash pool improves the

financial situation of the undertaking company depends on four factors,

namely, the average cash position, the volatility of the cash flow of partici-

pants, the number of participants, and the correlation between the cash

flows between participants.

When pooling, the volatility of both the daily cash flow and total cash flow

decreases because of the diversification effects. The strength of the diversi-

fication also depends on several factors. The less the correlation between

the cash flow of participants is, the larger the number of pooling accounts

is, the more significant the decrease in volatility is. However, the marginal

effect of increasing pooling participants is decreasing. Experimental tests

have proved that most of the effect is captured if 15 participants involved.
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The liquidity position of the undertaking company is improved. Firstly, the

lower risk of total cash flow reduces the possibility of bankruptcy and thus

lowers the default rate of bonds. Secondly, the amount of outstanding debts

declines, too. The decline of outstanding debt relies on to what extent posi-

tive and negative accounts compensate each other. To what extent the

positive and negative accounts cancel each other out depends on (1) the

correlation between cash flows of participants, (2) the expected total cash

flow, and (3) the volatility of cash flows of participants.

The compensation effect is dependent on the correlation of cash flows of

participants because the more the cash flows differ from each other, the

better they offset each other. If the correlation is one, there will be no effect

as cash flow of all participants always moves in the same direction. But as

long as the correlation is not perfectly positive, there will be interest sav-

ings. The closer the correlation is to minus one, the larger the effect will be.

The compensation also lowers the required credit limits for the company.

The improved liquidity position will reduce the effective interest rate for

the company’s short-term borrowing. However, the risk-adjusted return of

bondholders does not change because the mean and variance of the debt is

still balanced and on the security market line. In addition, though the lower

volatility will reduce the value of European put option that the bondholders

sell, the value of bond also decreases. In general, the bondholders are not

affected by the cash pooling.

Shareholders’ value is affected positively by the reduction in the effective

interest, and decline of total loans outstanding, but affected negatively by

the reduction in interest tax shield and the decrease of volatility.

With fewer total loans outstanding, the financial risk of the company will

decrease, and thus, the shareholders require lower rate of return. Further-

more, the lower effective interest rate also decreases the required rate of

return of the shareholder. Any of these factors will increase the value for

shareholders.
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In this chapter, we provide a real example of how a new European treasury

function can be set up with centralised activities in a financial shared serv-

ice centre and centralised liquidity in a euro cash pool. First we will offer a

short description of the company and its current situation. After that fol-

lows a discussion of the company’s plans regarding the shared service cen-

tre, and how they plan to set up the cash pool and banking relationships.

Finally, some connections are made to the issues discussed in earlier chap-

ters to illustrate how they can be applied to a real case.

����0|OQO\FNH�+HDOWK�&DUH

Mölnlycke Health Care AB (MHC) is a Swedish mid-sized company. This

company is in a very unique situation, as they have the opportunity to,

within a short period of time, apply many of the concepts discussed in this

paper. The company is in the middle of a restructuring program to take ad-

vantage of the new European business environment and new technological

development. The special circumstances surrounding this company have

created a window of opportunity for them, as well as valuable insights to

our study. This case gives a hint as to what an important role the financial

function will play in European companies in the future.

MHC is one of Europe’s leading manufacturers and suppliers of single-use

surgical and wound management products. They conduct business all over

the world, although they mainly focus on the European market. The com-

pany has subsidiaries in 19 countries, of which 17 are in Europe and 15 are

in western Europe. The turnover is approximately MSEK 2,000 per year,

and they have about 1,800 employees. Production facilities are located in

Sweden, Belgium, Finland, Thailand and Ireland, although the factory in

Sweden is about to be transferred to Finland and the factory in Ireland will

be transferred to Thailand. They also operate a Customer Service Centre
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for order handling in Belgium, and warehouses in Belgium, Sweden, Spain,

Austria, Italy and Finland.

The company has recently been bought out from SCA Hygiene Products by

a private equity/management buyout firm, and is now being restructured.

The intention is to turn a low-profitable operation to a profitable one. The

investment firm behind the buyout has a strategy of buying mid-sized and

large companies with strong market positions and make them profitable in

a period of 5-7 years. For MHC they are aiming at an initial public offering

(IPO) as early as in 2001.

The company is therefore going through a phase of substantial changes.

They must expand and efficiency must improve to attract shareholders by

the time of the IPO. To do this, the management has launched an internal

efficiency program with several projects for re-engineering of processes

and restructuring the organisation. This work started in 1998 and will con-

tinue to the end of 2000. The main strategy of the program is to focus on

core activities as well as to centralise and achieve efficiency improvements

in production and administration. This work will include the instalment of a

new SAP R/3 system, a state of the art ERP-system (Enterprise Resource

Planning) that will interconnect all the company’s units and processes.

To be able to continue operations after the buyout, MHC signed a service

agreement with the former parent company. In accordance with the agree-

ment, SCA is providing accounting services, IT-related work, personnel

management, office services and customer services. This agreement is,

however, only temporary since it is not an optimal solution for either party.

SCA is not interested in providing these services as they are not a part of

their core operations, and MHC cannot be dependent on its former parent

company forever as it has to stand-alone before the IPO. They therefore

have to build up their own administration and terminate the agreement over

the next few years.

Fortunately, now is not a bad time to build up a new administration. Since

the timing of their programme coincides with the introduction of the euro,
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there is an opportunity to customise the new structure to the euro environ-

ment. In contrast to their competitors that already operate with their own

administration MHC does not have an existing administrative operation to

change. Therefore they have a head start in designing and implementing

new concepts such as a shared service centre and cash pooling.

)LJXUH�����0DLQ�5HDVRQV�IRU�D�1HZ�6ROXWLRQ

½ To create a cost efficient administration in Euroland

½ To make market organisations more focused on their core

business

½ To be considered an independent company before the IPO

½ To be able to continue operations even though SCA is not

renewing the service agreement

It is also convenient to build up a new set-up with new processes while

simultaniously installing a new ERP system, since the new set-up can then

be customised to the abilities and limitations of the system, and all business

units and processes can be interconnected.

���� 7KH�)LQDQFLDO�6HUYLFH�&HQWUH�3URMHFW

MHC has adopted the idea of shared services, and it has decided to estab-

lish a “financial service centre” (FSC) that will be located in Gothenburg,

Sweden. The FSC project has just recently started, and it is still in the de-

signing phase. The intention is that the FSC will provide services to all

their units in Euroland plus Sweden, Norway, and the UK. For the other

countries, the service agreement will either continue, or a local administra-

tion will be set up, or the services will be outsourced locally.

Four main arguments have convinced MHC that one financial shared serv-

ice centre is the best solution for their new administration:
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½ 6L]H –economies of scale can be achieved by having one centre instead

of multiple centres. The estimated savings in personnel are approxi-

mately 30 percent.

½ &RPSHWHQFH – it will be less costly to attain a high competence level

with only one centre.

½ &R�RUGLQDWLRQ – communication and co-ordination will be easier with

one centre than with several centres.

½ ,7�VXSSRUW�HIILFLHQF\ – it is easier to support IT-solutions if they are

concentrated to one location.

The centre can be divided into three different functions: invoicing, treasury

activities, and accounting.

7DEOH������$FWLYLWLHV�LQ�)6&

Invoicing Treasury Activities Accounting

½ Generate and dis-

tribute invoices and

credit notes

½ Issue standard

payment reminders

½ Receive and match

payments

½ Pay supplier in-

voices

½ Plan, monitor and

manage liquidity

½ Foreign exchange

and currency risk

management

½ Credit risk policy

½ General accounting

½ Register, account

and book supplier

invoices

½ VAT processing

and reporting

½ Ad hoc and man-

agement reporting

The idea is that the FSC is going to provide its internal customers with high

quality and cost efficient financial services. It will provide systems and

standardised processes and procedures. It should thus be thought of as a
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service organisation, providing services to the local organisations, rather

than a central head office function. The responsibility for the financial re-

sults and decisions regarding credit conditions, etc. will still be local, and

the FSC will be evaluated on service level and operating efficiency.

The main rationales to locate the centre in Gothenburg  are that co-

ordination will be easier if the centre is located close to the headquarters,

and existing personnel could staff the new centre and train the new staff.

Also, existing IT support and IT competence are located in Sweden, and

this co-operation can be extended to include the FSC. It will also be easier

to control the construction of the new site if it is close to headquarters.

♦ &HQWUDOLVHG�,QYRLFLQJ

Today invoices are created and distributed at the local level. The proce-

dures and layout of the invoices are different in each country, as no central

co-ordination exists. MHC recognises that economies of scale can be

achieved if the handling of all invoices is done at one place, since then only

one set of equipment is needed to perform the tasks. The intention with the

FSC project when it comes to invoicing is therefore to centralise as much

as possible, which means standardisation in terms of layout, credit terms,

printing, and distribution of invoices.

MHC also recognises that invoicing, printing and distribution are activities

well suited for outsourcing, so therefore they are investigating this alterna-

tive. If they choose to outsource, they will, however, still benefit from

standardising the printing process, since the outsourcing partner will charge

a starting fee per run.

The local units will not be involved in the invoicing. The order entry proc-

ess at the customer service centre will initiate the process, and the invoices

will be distributed from the FSC directly to the customer. In addition to

creating invoices, the FSC will also be responsible for creating and distrib-

uting standard written reminders to customers not paying on time.
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♦ 1HZ�3D\PHQW�0RGHO

The process of receiving and making payments is today handled by each

local company and varies between countries from highly automated pay-

ment processes and bookings to manual and paper based routines. The

matching and booking of payments are today, in all but a few countries,

done manually, and a saving potential exists in standardising and automat-

ing this work at the FSC. When the centre is in place most of the incoming

and outgoing payments are going to be handled centrally. The aim is to

centralise as much as possible and standardise the procedures for receiving

and making payments, booking payments, and handling liquidity.

In the new structure, payments from customers are made directly to the

FSC, which belongs to the principal company. Since the receiver of the

payment is not the same as the unit making the sale, the sales companies

will sell their external accounts receivable to the FSC via factoring. The

FSC will hold local “resident” bank accounts to prevent customers from

having to make cross-border payments.  The payment details will be sent

via file (EDI) to the FSC for direct matching of payment and accounting.

The investigation with customers of unmatched and overdue payments will,

however, continue to be the responsibility of the local units.

The payment and booking of supplier invoices will also be done by the

FSC on behalf of the subsidiaries, although the local organisation continues

to be the receiver of the supplier invoices, checking and approving them

before payment. All cash flows will thus be concentrated to the bank ac-

counts of the mother company. This simplifies internal transfers between

the accounts, since the money is not being transferred between legal units,

and no internal loans are needed.  This is important because cash will be

more actively moved between accounts when the cash pool is in place.

The centralisation of payments will thus have implications for the organ-

isational structure and the roles and responsibilities of the entities. This

might lead to a need for creating service level agreements between the dif-

ferent entities as well as a need for new job descriptions.
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♦ 1HZ�,7�V\VWHP

A new ERP system is being installed at MHC. This is a separate project,

but it constitutes an important input to the FSC design. It is vital that the

company’s new IT system can support all the activities and processes of the

centre, and the efficiency of the set-up depends on the system’s abilities

and limitations.

Electronic links with the bank systems and automated bookings in the

company’s internal computer system are needed. This will require a tight

control of the information flow within the systems. At the same time the

system needs to be open and transparent for people at different locations.

To achieve this, standardisation in terms of payment terms, layout, docu-

mentation, etc will be necessary.

������ ,PSOHPHQWLQJ�D�QHZ�6WUXFWXUH

In the new structure, the responsibility of the business operations is in the

hands of the local organisations, and the FSC provides administrative op-

erations. The FSC has no external customer contact, as customer relations

are handled by the local organisation and the customer service centre.

The FSC handles all payments and collections except those payments that

for practical or legal reasons have to be made by the local organisations.

When the factory receives a delivery and an invoice, they are matched to

check that the delivery is OK. The invoice is paid by the FSC, on behalf of

the factory, from an account in the country of the supplier. The factory de-

livers the finished goods to a distribution centre, from which deliveries to

customers are made. The customers are invoiced directly by the FSC, and

the customer pays to a local account held by the FSC.

The implementation of the project will start in the spring of 2000. The

timing of the implementation has to be tuned with the instalment of the

SAP system, which started in October 1999.
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A pilot study will be done to make sure that the solution is feasible before

the whole implementation program is launched. It is not yet decided if the

implementation will be on a step-by-step basis or if they will take a radical

approach and change systems and processes in all countries at the same

time.

���� 3RROLQJ�RI�&DVK

Connected to the FSC design are the plans to improve efficiency in liquid-

ity management by setting up a cash pool. MHC has estimated that interest

savings should be approximately 3% of total net interest costs. To be able

to achieve this it is necessary to find a cash pooling solution that fits their

needs, and decide on how to structure the bank accounts. They also need to

look at what cash pooling services the banks can offer, and choose one or

several banking partners. MHC has not yet chosen a service provider, but
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they have a good idea of how their cash pooling will eventually work. As

notional pooling is legally restricted in some of the countries included in

the FSC project, MHC has decided to set up a zero-balance cash pool with

either a one-bank solution or some kind of overlay structure.

������ $FFRXQW�6WUXFWXUH

The main objective for MHC when choosing an account structure was to

facilitate a simple cash pooling solution. It was evident that the cash pool-

ing would be simpler if the accounts pooled were owned by the same legal

entity, as opposed to if accounts from different legal units were pooled.

Then complicated arrangements with internal loans and interest rate alloca-

tions would be avoided, and banking relations would be simplified. An-

other requirement was to avoid forcing the customers to make cross-border

payments, since it would complicate the procedures and make it more ex-

pensive for the customers to pay. The ideal account structure for MHC is

therefore to have local accounts, held by the mother company, in each Eu-

roland country. Payments from customers and to suppliers are made

to/from the local accounts, and the balance at the end of each day is trans-

ferred to a pool account. In this ideal solution, the local subsidiaries do not

need to hold accounts since all external payments and collections are made

through the parent company. In reality, however, some payments may have

to be performed by the local companies, either because of legal restrictions

or because some payments are impractical to administer centrally, such as

petty cash expenditures.

One important factor that is not considered in this ideal solution is what the

banks can actually provide. The structure will most probably have to be

adjusted to fit the bank’s requirements and limitations, but many issues sur-

rounding cash pooling are not yet clear, because few systems have been

implemented and tested. No bank can currently provide sufficient services

in all countries that will be included in the FSC. In some countries, the pool

bank will be able to provide the services needed to receive the customers’
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payments and to make payments to suppliers. In those countries an account

with a local bank will not be needed, and there should not be a problem to

achieve optimal zero balance or notional pooling, since all accounts are in

the same bank. In countries where the pool bank is not as well established,

and not able to provide services without decreasing the quality to customers

and suppliers, an additional layer of a local bank will be needed. In

)LJXUH�����$FFRXQW�VWUXFWXUH�DQG�FDVK�IORZV

those countries a complete zero or target balancing will be difficult to

achieve, since transfers of cash between the local bank and the pool bank

may have to be done manually. So far, few banks in Europe are sufficiently

widespread in the sense that they provide satisfactory payment services in

many countries. Therefore MHC most probably has to work with local

banks in addition to the pool bank, no matter which service provider they

choose. The development within the European banking sector is, however,

expected to be significant within the next few years, so that, in a near fu-
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ture, this second layer could be excluded and a truly efficient cash pooling

structure can be achieved.

������ &KRLFH�RI�VHUYLFH�SURYLGHU

MHC has concluded that they will need to work closely with just a few

banks in order to achieve an efficient solution in the new payment model

and the cash pooling. The main reason why they have to concentrate their

banking relationships is that the cash pool and the payment model require

advanced interfaces between the company and the bank. This is a specific

investment from both parts, requiring a mutual long-term commitment.

MHC is early in its search for a euro pooling solution, especially for com-

panies based in the Nordic countries. Only the largest European banks have

products that are already in place and operating, which means that evalu-

ating the proposals from the banks is a complex task. It is essential that the

cash pool provider has the technical capabilities and is committed to pro-

viding good solutions for the company, and is willing to engage in a long

term relationship.

Another important issue for MHC when it comes to the choice of bank is

the operational risks involved in having to depend on only a few service

providers. The future development in the European banking industry is

very uncertain, and if substantial investments are made with one bank in

the form of network links, and that bank does not survive the expected

merger wave, it can be a costly experience. Since the only way for MHC to

achieve efficient cash pooling is to trust a large part of its cash management

activities to one bank, and that bank may have an agreement with one of

the large banks, it has to attempt to predict the development in the banking

industry. Which banks and banking networks will be the winners in the

battle of Europe?  For MHC, this question is as important as the question of

what the banks can provide today. They have not yet decided which bank

to choose. They will carefully evaluate the proposals from a group of se-
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lected banks and make a judgement of what they will be able to provide in

the future.

������ $QDO\VLV�RI�WKH�0|OQO\FNH�&DVH

The case of Mölnlycke Health Care illustrates some key issues to be con-

sidered for any European company re-engineering their cash management.

It also sheds light on our choice of problems highlighted in this text. We

will first discuss whether the company strategy corresponds to our analysis

of the organisational aspects, and we will after that examine if the proper-

ties of MHC’s cash flows make the company suitable for cash pooling.

By applying the model developed in Chapter 4 to the Mölnlycke case, we

can more easily understand why they want to centralise their financial

function at this particular point in time. When it comes to the LQWHUQDO fac-

tors of a firm, the model predicts that a large firm is less likely to benefit

from centralisation than a small firm, keeping everything else the same.

Thus, when MHC became a small independent company, instead of being a

part of the larger SCA, the incentives to centralise should have increased.

Both SCA and MHC operate in many European countries, so the number of

locations (1) is about the same.

When it comes to the H[WHUQDO factors, we predicted that political and mar-

ket integration between the European countries will benefit the centralisa-

tion decision, because quality of the service becomes less dependent on lo-

cal presence. For MHC, it is already cheaper to make cross-border pay-

ments within Euroland, and it is believed that EMU will bring the member

countries closer together. Thus, when the company now builds up its own

financial administration, the European market is more suited for a central-

ised structure than it was before the buyout.

New technology has also recently entered the European market in the form

of integrated systems like the SAP. This kind of systems makes it easier to

handle financial services from a distance without sacrificing quality, and

they are favouring centralisation in that sense. However, the analysis
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pointed out that if the new technology makes providing financial services

less costly in general, then the benefits of centralisation might disappear.

The question when considering the SAP system is then: Which effect is

most significant, the increased opportunity to handle financial activities

from a distance or the effect on costs of financial services?

Thus, by applying the model developed Chapter 4 we can conclude that, for

MHC, both the internal and external conditions have changed in favour of

centralising financial activities. Especially the implementation of the euro

has provided the rationale for dramatic changes in cash management pro-

cedures, although it is more questionable if the implementation of the SAP

system favours centralisation. We can also conclude that the internal prop-

erties of MHC are especially suitable for centralisation.

The internal properties of MHC also make them especially suitable for cash

pooling. The units included in the FSC project and eventually also in the

cash pool are both producing units and selling units. This means that there

is substantial internal purchasing, and therefore a strong negative correla-

tion between accounts in the pool. The average total cash position will also

be close to zero. Thus, according to our analysis in Chapter 6, the pool will

lead to interest savings and a significant decrease in total loans outstanding.

In addition, since the volatility of the pool account will be very stable and

predictable, it will be possible for MHC to decrease the total credit limit.

We discussed that most of the effect on volatility from pooling is captured

when 15 units are included in the pool. Since MHC plans to include 14

countries in the FSC and eventually include all these in the cash pool, the

pool will be sufficiently large to capture most of the possible diversification

effect. This in combination with the significant decrease in total loans out-

standing will make it possible to decrease the credit limit.

The decrease in volatility will also decrease the liquidity risk for the units

included in the pool, which should make the banks willing to fund the op-

erations at a lower interest rate. The cash flow risk of the company should

also be improved. The interest savings, lower credit limit, and lower fund-
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ing rates decrease the effective interest rate and required return to share-

holders. Our analysis thus shows that MHC can reduce its cost of capital by

creating the euro pool, and thereby enhance shareholder value. In addition,

since total loans outstanding are substantially reduced, the pool will free

capital that can be used for investments. This is important for MHC since

they want to expand fast and free more cash.

���� 6XPPDU\

The case study of the financial service centre project at Mölnlycke Health

Care provides us with valuable insights into the future of European treasury

and cash management. The unique situation the company experiences gives

them the opportunity to react to the internal changes they experience as

well as changes in the European market environment. They react by creat-

ing a state of the art shared service centre for financial activities where pro-

cesses are highly standardised, automated, and integrated, and by central-

ising liquidity into a zero-balance euro cash pool. A new structure of the

company has been worked out, where the responsibilities of different units

are changed in connection to re-location of activities, and cash flows inter-

nally between units and to external parties are more directed towards a

central unit.

The actions taken by Mölnlycke Health Care fit well with our model devel-

oped in Chapter 4. The model can help explain the timing of the financial

service centre project and why Mölnlycke Health care is one of the first

companies in its market segment to implement these changes. When it

comes to the cash pool, the analysis in Chapter 6 shows that the pooling

will increase value to the shareholders of MHC through a decreased effec-

tive interest rate and freed capital for investments.
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The centralisation of financial activities, shared services, and cash pooling,

are concepts closely tied to each other, especially in the prevailing Euro-

pean business environment. A euro cash pool can hardly be set up without

a centralised structure as long as the diversity of regulations still exists.

Also, establishing a shared service centre to achieve the benefits of cen-

tralisation is especially suitable since it allows the company to keep the de-

centralised structure in its operational activities, a necessity on the diverse

European markets.

Our first conclusion is that it will be a new trend that many European busi-

nesses will re-engineer their treasury functions, just like Mölnlycke Health

Care AB is doing. Centralised structures such as shared service centres and

cash pooling will therefore become common set-ups for treasury depart-

ments in the next decade. We also believe that the main initiator of these

new trends is the introduction of the euro. The rationale behind our conclu-

sion is that substantial efficiency gains can be achieved by some compa-

nies. But these efficiency gains are only obtainable in a certain business

environment. The euro is predicted to change the business environment in

a, for cash pooling and centralisation, favourable way.

Even though little empirical evidence of European companies has con-

firmed this trend, the arguments for such a development are quite strong.

Surveys on U.S. companies have shown that substantial savings can be

made, and the theoretical arguments for centralising financial tasks and li-

quidity are convincing. Now, when the European business environment

becomes more integrated, we can expect a development similar to the one

that  has taken place and continues to take place in the U.S.

It is the debut of the euro that makes this development possible in Europe.

The euro is changing the transactional infra-structure, and thereby increas-

ing the opportunities to perform cross-border financial services and making

it easier for banks to provide services on a Europe-wide basis to support a
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centralised structure. Also, the euro will lead to a more competitive Euro-

pean market, which will force managers to take action and improve effi-

ciency, and trigger great and deep changes in the organisation.

Even if the euro started this development, it will not happen without strong

arguments for benefits associated with it. We have found substance behind

some of these arguments. One benefit is lower costs achieved through

economies of scale and re-engineering. Economies of scale can lead to

lower labour costs, technology leverage, better banking terms, cash pooling

benefits, etc. Re-engineering opportunities exist in standardisation, im-

provement of processes, and better information control. Another benefit is

increased ability to achieve strategic goals through improved information

and knowledge creation in the company.

These are our general impressions obtained from working on these issues,

talking to people involved, and researching information. Our impressions

are also backed up by our analysis, which shows that it can be beneficial to

centralise financial functions if a favourable business environment exists.

The same goes for centralisation of liquidity in a cash pool. A favourable

business environment can be described as having (1) low costs of cross-

border transactions and cross-border movement of funds, (2) harmonised

regulations, which make local knowledge and local presence unimportant

for providing financial services, (3) large costs in providing financial serv-

ices, and (4) substantial economies of scale in costs of financial services.

For cash pooling it is also favourable if the spread between the borrowing

and lending rate is large.

The analysis also shows that if and how much benefits are obtainable to a

large extent depend on the internal properties of the firm. For instance, a

large firm is always less likely to improve efficiency by centralisation than

a small firm. In reality, however, the large companies have been at the fore-

front of these new trends. This may be explained by the fact that the initial

outlays for implementing a centralised structure, which so far are too high

for small firms, are relatively smaller for the large firms.
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In addition to the initial outlay, the costs of setting up should also include

the value of the sacrificed timing option, which is currently high since the

future development regarding the European business environment is un-

certain. Perhaps the initial costs will decrease in the future as more bench-

marking projects exist, the implications of the euro become more certain,

and the banks and other outsourcing partners have developed more defined

products. If these things do happen, we can expect a wave of mid-size mul-

tinational companies to centralise their financial functions.

The Mölnlycke Health Care case shows that mid-size Europe-wide MNCs

are willing to centralise if the initial costs are lower. Mölnlycke Health

Care is in a special position in that the initial outlay is not incremental to

the centralisation decision, since it will be incurred in any structure.

The internal properties are also of vital importance for the size of the bene-

fits of pooling cash. A company with 15 units within Euroland can achieve

most of the reduction in volatility of account balances, and ease the liquid-

ity forecasts. This effect is enlarged if correlation between the cash flows of

participants is low or negative. The other positive effect that the cash

pooling will lead to is the reduction of total loans and idle funds, which are

also magnified if correlation between units is strongly negative. It is the

latter effect that saves interest costs as idle cash balances are avoided. The

two effects together reduce the need for a high credit limit as the average

balance and the volatility are all reduced.

All the above is from a management’s point of view. But an organisation is

never efficient if the incentives of all its stakeholders are not coherent.

Moving towards a centralised structure incurs an incentive problem, be-

cause the units with residual control and the residual claimants of the fi-

nancial service are not the same. We have concluded that a transfer pricing

system is not an efficient way of dealing with this problem since it is diffi-

cult to establish accurate prices when no competitive external market ex-

ists. Some form of incentive scheme therefore has to be set up to encourage

the sales units to create value for the company. Our analysis shows that this
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can be done through commissions, but the formula for calculating the

commissions has to be based on the cost plus method, and the formula

needs to separate the “fixed” costs that a local unit is unable to influence

from the “variable” costs that a local unit can influence by its efforts.

A centralisation project suggested by the managers will not be accepted if

the shareholders are not on their side. Shareholders benefit from centralisa-

tion of financial tasks through (1) lower costs, leading to higher operating

earnings, and (2) increased control and leverage of skills, leading to more

effective use of the company’s resources which raise expected future earn-

ings. Shareholders benefit from cash pooling through (1) a lower effective

interest rate, lowering the company’s cost of capital, (2) a reduction in the

balance sheet, making capital free for more profitable investments, and (3)

a decrease in required return on equity because of decreased liquidity risks.

The fact that these concepts can create shareholder value is important when

considering the future development. We can expect shareholders to have a

larger influence on managers in the future European business environment

as capital markets are deepening and competition is increasing. Competi-

tion will intensify as prices become more transparent and firms can more

easily compete across borders. The fact that shared service centres and cash

pooling create shareholder value will therefore be the main driving force

behind the initiatives, and it is the reason why we believe that this trend

will be more than just a fad.

Another interesting aspect is the relationship between technological devel-

opment and centralisation. The analysis shows that new and more efficient

technology not necessarily favours centralisation. The new information

technology makes it possible to have a centralised structure with less sacri-

fice in quality. However, one should not ignore that the IT-development

also facilitates a more efficient GHFHQWUDOLVHG structure, since the fast in-

formation flow makes it easier to co-ordinate decentralised units. If new

technology decreases costs of providing financial services in general, it will

reduce the base for cost savings. This means that the quality reduction can
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still be large relative to the cost savings, even though the new technology

facilitates centralisation without substantial loss in quality.

To understand the role of technological development is vital for making the

right decision with regard to centralisation. It is costly not to be able to ob-

tain the full benefits of the new development, because the pace of the de-

velopment is so fast that a single decision can result in being “left behind”.

The development of the European market place has similar characteristics

to technological development: it happens fast, it is unpredictable, and the

understanding of how to position the company to make the most out of it is

vital for success.  We hope that the ideas developed in this thesis can con-

tribute to the understanding of how these issues interact, and how treasury

and cash management should be organised to take on the integrated and

technologically sophisticated European marketplace in the future.

Some issues that we have touched upon definitely need to be investigated

more carefully. One such issue is the flexibility. Centralisation means that

the company sacrifices some flexibility, but how should this be incorpo-

rated into a model, and is a centralised structure enhancing flexibility in

other ways? Is cash pooling making liquidity management more flexible, or

is it the other way around? How important is flexibility in the financial

function with regard to technology? Another important issue that needs

further investigation is how incentives are affected in the organisation. Are

top managers, local managers and employees, as rational individuals, be-

having differently in a centralised structure, and what are the potential effi-

ciency traps with regard to the centralised structure? Will the treasury man-

agers measure up to their new responsibilities, and is it in their interest to

provide the local organisations with high quality service?

We suggest further research to be done within these areas, but we also sug-

gest that further analysis is made to test and to improve the ideas presented

in this thesis. Within a few years more data will be available to perform

empirical studies, and regression analysis can be performed to test the effi-

ciency of the new European cash management.
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