Design and use of costing systems in university hotls:

Empirical investigations

by
Karl Seebjgrn Kjgllesdal



Acknowledgements
The opportunity to do research within the fieldhzdinagement accounting was an opportunity

| was presented by Stein Vaaler in 2000 when offf@r@osition at Center of epidemiology
and hospital statistics, Rikshospitalet. The th&®©Git Rikshospitalet, Age Danielsen, was
the main supporter of my application to the pHDgpemn at the Norwegian School of

Economics (NHH). | was accepted into the progratréay 14, 2006.

My experiences from working in Norwegian univerdityspitals as a financial advisor since
the early 1990s motivated the research effortdusiness school we learn that knowing the
product costs are a key to good management desisibnwork-experience is that we do not
know what the services hospitals provide patieastsc Yet to know the national prices are
important when managing the operating units withese ever larger organizations. This
theory — praxis gap motivated further studies imaggment accounting and exploring the
scientific accounting research literature. At wbrkas involved in various costing efforts and
given the opportunity to design an advanced costysgem. The good news from these
efforts is that what we learn in business schowalgl in some Nordic hospitals. Yet the road
to a use of more advanced cost information inniernal control of complex hospitals seems

to be long in some of the other investigated hafgpit

My supervision committee has been professor Ol@o)I professor Trond Bjgrnenak and
professor Inger Johanne Pettersen. Professor @sheen the main supervisor. On the
average professor Olson and | have met everyiéiek. The committee has met twice a
year. During this research process | have leardetiad doing accounting research. To work
with experienced professors in such close contaithg many years has been a privileged
learning situation. | am grateful for the opportyrio make sense of my experiences from
working in hospitals subject to various reformsdlwng new costing techniques. Hopefully

the new insights this thesis has formulated williseful to others too.

CEO Age Danielsen, Rikshospitalet provided invaledizlp in accessing the selected
research sites: Haukeland, the HUS-organizatiomliteka AB and Rigshospitalet to obtain
primary data (interviews). He also secured acaessytdata from Rikshospitalet HF.
Throughout the research process Rikshopitaletihaaded the research. | am in particular
very thankful for the patience displayed by direcdomar Kuvas and his successor

Geir Teigstad. Without their sustained support tegearch could not be carried out.



| have not been alone on this journey. My wife -nAr- has been the main provider of the
family and a tremendous co-worker at home. Withartsupport this thesis had not been
formulated. My children: Ada, Elise, Kristine andaMias have all made life worth living! |
will dedicate this thesis to Elise who has Downsespme. Her coming into our life changed
my perspective of life. She does not know, but aithher this thesis would surely not be

written.

Professor Bruce Stuart has given kind advice hglradapt the text to the American
language. Despite efforts to eliminate errors antdxt such may occur. | am responsible for
any errors in this thesis.

Oslo, December, 2013

Karl Seebjorn Kjgllesdal



Table of contents

Design and use of costing systems in university hp&als: Empirical investigations......... 6
1 INTFOAUCTION .o e e e e e e e e e 6
2 THe reSEAarCh SCOPE .....cooiiiiiiiiiiiii e e e e e e e e e e e e eees 8
P2 A === 1 o] =Vl o PP PEUUPUPUPRP 8
2.2 RESEAICH QUESLIONS ...ttt oottt ettt e e e e e e e e e e aa e e nanbbetbeeee e e e e eeeaaaaaaaaaaaaans 9
2.3 TNEOrEtiCAl PEISPECLIVES. ... ueetieiiiiiie st ettt et e e e e e e e e e e e e ettt et e e e e e e e e e e e e e e e aaa e nnnnnnbeeeeeeeeees 14
3 The research approach and methodology ...cccoooo oo 18
3.1 The reSearCh @pPPrOACK. .. ...t ettt e e e e e e e e e e e e ettt et e e e e e e aaaaaaeaeeeaaaaaaannes 18
T I 0[N o £ - U PR SRPPP PP 19
3.3 The role of the researcher in the research PraCess..........coooiiiiiiiiiiiiiiiieeeeee e 20
4 1T LT o P PUPPRR 23
4.1 Costing systems in healthcare: A lIiterature reVIEW..........ccccuuviiiiiiiiiiieciie e eeeceeereee e 23
4.2 National prices and local cost estimates in a usityehospital: A correlation analysis...............24
4.3  Cost accounting in Nordic university hOSPItalS.........ccuvvviiiiiiiiiiiiiieeee e 25
4.4  Developing an advanced costing system in a uniyelnsispital.................cccooiiiiii . 26
5 DISCUSSIONS ...ttt ettt e e ettt ettt e e e e e e e e e e e e s s s s s s e eree e e e e e eeeeeas 27
5.1  Scientific CONIIDULIONS .......uiiiiiiiie it ceee et e e e e e e e e e e e aneeee 28
5.2 Managerial CONtHDULIONS ........cceiiiiiii i s s e e e e e e e e e e e e e e s ss s r e errereaaeaeaaaaeaeeas 29
6 Suggestions for future research ..., 31
Essay | Costing systems in healthcare: A literatur@eview..............ccovvvviieeeeviiiinnnnn. 33
Y 011 > T 33
1 Ta oo {8110 o ISP 34
2 The research problem and research QUESHION. cecceeevvvveiiiieriieeeeeieiieceeeeiiiiiis 34
3 111 Lo o PRSPPI 36
3.1 The selection of a classification SChEME ......cccccciiiiiiii e 37
3.2 The selection of type of research publications..............cuvuvviiiiiiiiiiiie e 40
3.3 The SEleCtion Of JOUMNAIS ... ..ueiiiiiiiiiee ettt e e ettt e e e e e e e e e e e e e e s e e e e annes 40
3.4 The selection Of @rtiCIES ..ot e e e e e e e e e e e e e e e e e e e annas 42
4 The categorization of the fiNdiNgS........ccoeeeeiiiii e, 43
4.1  The distribution of relevant articles: journal goublication year...........ccccuvvveeveeeeescmmmmme e eeeeeennns 44
4.2  Topic: design Of COStING SYSIEM ISSUEBS......cummmmmrerrriieiieeeeeetieiiesisssictrrrrrrerreraeaaeeeeeessesssesnnnnnns 45
4.3 Topic: use Of COSt INFOIMALION ........eiiiii sttt et e e et e e e e e e e e e e s e s eer e e e e eaeaeeeessessesannnnnrnne 48
O N 01T oYU 52
4.5  RESEAICH MELNOM ...ttt et e e e e e e e e e e e e e s nneeees 53
4.6 SUumMmMary Of the fINAINGS ...t e e e eee s 54
5 DISCUSSION ...ttt ettt ettt eeeeen ettt ettt e e e e e e e e e e e e s e s s s s s bnrnreeeeeeeeeeeeas 56
6 Conclusions and fUrther reSEAICH ......... .o eeeerrumiiiiiaeee e eeeeeeeeiieeees 59

Essay Il  National prices and local cost estimates ia university hospital: A

COITEIALION ANAIYSIS. .. uueiiiiiee e e e e e e e e e e e e e e e e e e e e e e e e eeennaannn s 69
Y 0153 1= Lo 69
1 11 goTo (3 ox 1 o] o IF TP 70
2 The research QUESHION ...........oovvviiiiiceemmmmee s e e e e eeeeee e 73
3 METNOA. ...t e e e e e e e e e e e et e e e eee e e e e aarananna 73
3.1 Contextual INfFOrMALION ........oooiiiii et e e ee e 74
3.1.1  The Norwegian healthCare SYSIEM............ o eeeeeiieiiaaaaa ettt 74
3.1.2 National costing SYStEMS IN NOIWAY ......cciiiaaaaamieeeieeee e et e e e e e e e e e e e e e eanees 74
3.2 The reSEarCh AESIgN....cccviiiiiii e e e e e e e e e s e s e e e e e e e s 76
3.2, RESEAICH SIE..ciiiiiiiiiiic et e 76



6
7

3.2.2 [ (0TS o1 = LIRS Y o = P ERURRRRRR 77

3.2.3  National prices and local COStING SYSEM.......ccceeiiiiiiiiiiiceeer e e 77
.24 TESEIBVEIS ..ottt 78
Datal ... e 81
4.1 A description Of the aCtiVItY aAta .........iiieeeeeiiiiiiiee et 81
4.2  The design of the local ad-hOC COStING SYStEML ..t 83
4.3 A description of the Iocal COSt data........cccuueiiiiiiiiiie e 85
ANAIYSIS e e e e e e e e arae e e e e arrraaaaa 87
5.1 To what extent is there coherence between natfmieds and local cost estimates? ............... 87
5.2  What factors may explain the variance in produSEED ............coccvriiieiiiiiiiiieee e 88
5.3 What potential do the national prices have to irfice the local production plan? ....................92
DISCUSSION ....tieiieeeieit ettt e e e e et e e e e e e e e e s e e eeas 97
Conclusion and further reSearch...........cccccceeiiiiiiiiiiiiiieee e 102

Essay Il Design and use of cost accounting modets Nordic university hospitals .. 106

Y 011 7> T P 106
1 INTFOAUCTION ... r e e e e 108
2 Budgets and cost accounting in hOSPItalS . cccccceoooiiiiiiiiiiiiii e 0al
2.1 Planning and reSOUrCe allOCAtION........cuaaaaceiiiiiieiie ettt e e e e e e e e e e e e e e e e e eneneeeees 110
2.2 Control and performance eValUAtioN ...........ceueiieieeeeeie i e e e e e e e e e e aeeeeeeees 112
2.3 The use of local cost accounting data for plagnand CONtrol ...........ccccvvvvviieeeeees i 114
2.4 The frame for describing differences in COSIOANLING............cccoiciviiiiiiiie e 115
3 The research method ..........ooooo oo 116
4 THE fOUP CASES ... e e 121
4.1 Case A — Haukeland University HOSPItal.......cccccreiiiiiiiiiciiieee e 121
4.2 Case B — The HUS Hospital DiStriCt.......ccccceeeeeeeiieiiiciiiiiiiiiieiee e e e e e e e e e e ssssannnnvveneneeeeeeee s 124
4.3 Case C — Rigshospitalet, Kgbenhavn ... 129
4.4 Case D — Karolinska University HOSpPItal ..o 134
5 DISCUSSION ...ttt ettt meee e ettt et et e e e e e e e e e e e e e s e s s s bnnneeeeeeeeeeeas 137
6 Conclusion and further research..........ococeeeeiiiiii e 141
Essay IV Developing an advanced costing system iruaiversity hospital................. 148
Y 011 7> T 148
1 INTFOAUCTION ... r e e e e 150
2 The theoretical framework ............ooo e 151
2.1 The design elements of a management aCCOUMMIAI ................ooooiiiiiiiiiiiiiiiiiiieeec e 151
2.2 The errors in COSHNG SYSIEIMS ... ...ttt et e e e e e e e e e e e e e e e e enbaeeeeeeeeeas 153
2.3 A generic accounting ProCeSS MOUEN ... e eeeeeeee et e e e e e e e e eee e 154
2.4 The selected theoretical frameWOrK...........oooii e 155
3 The empIriCal STUAY .....coevuiieiiie e e 156
3.1 The research MEthOd ...t 156
3.2 The eMPIFCAl AATA.......oe ittt e e e e e e et eeeeeeas 57
3.3 The role of the researcher in the researCheBBIC. ........ccuuuiiiiiiii e 159
4 The development process
4.1 Phase | (2000): Translating a national model fine local context ................ooov vt e e eeeennnnnnnns 162
4.2 Phase Il (2001 — 2003): Expanding the costystesn
4.3 Phase Il (2004 — 2005): New demands Cre@ifliES ...........cccccvrrriimiiiiiiieiier e erreereeeree e e e e e 167
4.4 Phase IV (2006 — 09): Consolidation of theiogssysStem...........cccuuviiiiiiiiiiiiii e 170
5 (@] 1ol 1810 [] o e [ KTo1 U 7] o] 1R 175
L0t . - V1 1 o [ o PSSR 175
5.2 Summary and fUrtNEr FESEAICH ...........cummmmmmceeeeeeeetetteeee e e e it s i ssssss e eeeaeeeeeeeeessassannnnnnnnreneeeees 179



Design and use of costing systems in university hos pitals:

Empirical investigations

1 Introduction

A large number of reform initiatives have beeniatéd in the public sector during recent
decades (Hood, 1995). In the 1980s the critiqubeinefficiency and ineffectiveness of the
public sector resulted in a wave of reforms (vaidele, 2005). The reforms have had a
number of dimensions as component parts of theuasting of public services. According
to Lapsley (1999) central dimensions are decemtiaiin, corporatization, the displacement
of old-style public administration and a desirg@lace public services in markets or quasi-
markets. This has focused the need for contragtglagee incentives to perform, atal

more explicit role for the management (in a top-dphierarchical, functional concept) of the
public services”(Lapsley, 1999:201). In terms of Lapsley (1999)2@1ther aspects of the
reforms are‘the perceived need to rationalize public servieesl, above all, the stress on
guantification as a means for demonstrating achmesets (efficiency gains, new levels of
performance) and of holding responsible person®astable”. This shift has been denoted
as New Public Management (NPM) (Hood, 1995). Tlernes have brought changes in
public sector organizations that involve the intrciibn of private sector management

techniques as new costing systems (van Helden ef@adter Bogt & Groot, 2010).

The motive for these reforms has been to improgdittancial management of the public
sector. Hood (1995:5) regarded accounting as a&lkayent in the NPM-reforms because the
activities of the public sector needed td‘mre closely costed and evaluated by accounting
techniques” According to Guthrie, Olson and Humphrey (1999)21Managers, service
providers, government officials and the generallfubcreasingly find it a necessary part of
life to know how to prepare, maintain, responditerpret, comply with, or challenge
financially oriented information” Financial management is thtis a sense the technical
lifeblood of NPM-organizational structuregGuthrie, Olson, & Humphrey, 1999:211). These
reforms, therefore, have by accounting researdbesga given the name New Public Financial
Management (NPFM) (Olson, Guthrie, & Humphrey, 1998



Lapsley (1999) concludes that accounting and firgumeechanisms have the capacity to
change; however, when introducing new accountifgrmnation into the public sector, there
is also a potential for more complex interactioesAeen accounting, public service managers
and public policy makers. The risks of possibleateg effects of the reform initiatives have
made accounting researchers issue a global waf@isgn et.al., 1998). Accounting
researchers have pointed‘tbe repeated contrasts between the claimed logieaessity to
implement NPFM-reforms and the complex mess ofrftended” consequences so often
generated”(Guthrie et.al., 1999:209). Examining the actualaaunting practices in different
contexts, researchers found that there are inditsathat the new concepts are applied in
different ways (Guthrie et.al., 1999 hese researchers caution against the interpolafi
reform experiences from one country’s public settanother (Guthrie et.al., 1999; Olson
et.al., 1998). The public sector may be caughnitesaluatory trap”: new performance
measurement and evaluation systems only increasadirect cost of public services (Olson,
Humphrey, & Guthrie, 2001)If we want public sector accounting systems t@sgthen
processes of democratic governance, then it i$ titd they contain information which
politicians, service recipients, providers and athetors can and want to talk about and are
able to use”(Guthrie et.al., 1999:224).

According to Guthrie, Olson and Humphrey (1999:225liticians, as with political
scientists, and other public sector stakeholdergehaeen too thrusting or insufficiently
interested in NPFM techniques and NPFM system dessjj. Despite these warnings there
has been a development of ever more advanced nraragenodels including costing
systems in the public sector (Guthrie, Humphrepgeda Olson, 2005). These advanced
management models and the dilemmas with regattetodifferent practices have motivated

a closer look on how costing systems are designddised in the public sector.

This summary of the thesis is organized as folldwshe next chapter | will discuss the
research scope of the thesis. Next the researcbagpand methodology will be outlined in
the third chapter. In chapter four the findingshad thesis will be presented. Then in the fifth
chapter the scientific and managerial contributimos this thesis will be discussed. The last

chapter will present suggestions for future redearc

! As for example, “accrual accounts”, “performanceicators”, “delegated budgets”, “devolved budgetsill
costs”, “output groups”, “output statements”, “ataroutput based budgeting” and “fiscal responiibil
statements”.



2  The research scope

In this chapter the research scope is discussedts of research aim and research questions.
The research aim of the thesis is defined in se@ia. In section 2.2 the selected research
guestions of the thesis are presented. Sectiowi.8omment on the theoretical perspectives
of the research.

2.1 Research aim
The general aim of this research is to enhancarberstanding of the development of

increasingly more advanced costing systems andubkeiin recent years in the public sector
despite warnings from accounting researchers optissible negative effects of the new
reform initiatives. Such research may contributarid extend the theoretical and practical
accounting knowledge (Scapens, 2008). The sizeegptiblic sector and the central position
of cost information in the control of organizatiandicate that this is an important area for
extending the accounting knowledge. The new ingigdly also have a potential for informing

both managers and policy makers in the public s€etm Helden et.al., 2010).

One characteristic of the public sector is its ctaxipy (Lapsley, 1988). The type of
organizations comprising this sector, the scalhei operations and their accounting
practices vary (Lapsley, 1988). The distinctiontcan- local is often useful in public sector
accounting research (Mellemvik, Garseth-NesbakkIgon, 2005). The concept “central”
most often refers to the central government andgencies (for example, the Norwegian
Healthcare system) while “local” may refer to agéenmunicipality or a local unit such as a
hospital (Broadbent & Guthrie, 1992).

A hospital provides wide variety of healthcare-se#s to individual patients. These services
may involve complex production processes. Hospéedsoften organized within the public
sector in large healthcare systems. A healthcateyconsists of different groups of
healthcare service providers. Hospitals are importestitutions in healthcare systems.

Within the group of hospitals one may find differeategories such as primary, secondary

and tertiary care hospitals. Tertiary care hofpaee often university hospitals. University



hospitals have the most complex service produ@rhcost structure, therefore one may
expect that to their owners these institutionsgumethe largest challenge to control their
costs. In the late 1970s the invention of the Dosig Related Groups (DRG) was a major
event in making the production processes in hdspitare transparent (Preston, 199Zhis
led to the subsequent introduction of costing systplaced centrally in healthcare systems
and the use of the national average costs as gim@excing the provision of healthcare
(Samuel, Dirsmith, & McElroy, 2005). We know th&As organizations become more
complex, more hierarchical, and more decentralized,demand for effective management
accounting systems increasg8runs Jr & Kaplan, 1987:1). If the NPM-reforms kamnade
an impact in healthcare, | would expect to finditiest advanced design and use of costing
systems in the most complex category of hospi@bsisequently, this thesis will focus on

university hospitals.

The specific aim of this thesis is to enhance outeustanding of the design and use of
costing systems in university hospitals which repret a large and complex local level in the

healthcare system.

Corbin and Strauss (2008) suggest that there aresturces for identifying research
problems. One such source is problems that areestejor assigned by an advisor or
mentor. Another source is problems that are derik@d technical and non-technical
literature. A third source may be the use of pemband professional experience. A fourth
source is problems that emerge from the reseageli.itn this thesis my main sources for
identifying the research problems are problemsvddrirom the literature, my professional
experience and problems that emerge from my relsearc

2.2 Research questions
Since the identification of researchable problesngeiry important for the construction of

research questions, | have chosen first to motiveg@verall research problem, then

delimitate it and finally formulate the selectedearch questions.

The general research problem is derived from tkealiure. The provision of accounting

information“into areas where costs were previously aggregageshled or undefinedis

2 The DRG-family:http://www.fisher-zim.ch/textk-pcs/index.htm




central in the reform initiatives (Hood, 1995:98psting systems provide such accounting
informatior?. A review of the public sector management accogntésearch, however,
indicates thatissues related to costing and cost managementes® intensively researched”
(van Helden, 2005:113). The limited research méyémce our understanding of the effects
of the newly introduced NPM-reforms. Given this kground, the general research problem
of this thesis is to better understand the devetoypnm recent years of increasingly more
advanced costing systems in the public sector lmaditemmas with regard to their different
practices. Such developments and dilemmas havegedhéespite the warnings from
accounting researchers of the possible negatieetsfbf the new reform initiatives. The
general research problem is very comprehensivihismecessitates further delimitation of
the scope of the research.

Corbin and Strauss (2008:21) suggest that a sesmunde for identifying research problems

is the use ofpersonal and professional experiencd’have been working as financial

adviser in Norwegian university hospitals since4;3%nsequently, my own experiences

have guided my focus in this thesis. Until the [E@80s, Norway was a hesitant NPM-
reformer (Pettersen, 2001a). Since that time, heweaesearchers have reported about several
reforms such as the introduction of national DR@&g® in 1997 (Pettersen, 1999; Pettersen,
2001b), the Norwegian Health Care Reform in 2002g@gh & Kaarbge, 2006) involving the
translation of private sector accounting norms hgalthcare (Robbestad, 2011) and new

revenue allocation models for hospitals (Hagen428@&arbge, 2005).

In addition, the praxis of budgetary control at flespital where | first started to work has
been described as decoupled (Pettersen, 1995y Beart of an accounting praxis where
plans and actions were not coupled was frustrdtingny work as an advisor within this
hospital. When the national DRG-prices were inticadl no local costing system was
installed in the hospital. In 2002 there was $tih cost calculation based on patient groups
such as the DRG-cost indexes, cost per proceduiemst grouped according to specialties”
(Nyland, 2003:148) The intended use of these national DRG-pricesgher, was to
allocate resources to the hospital-level and nthieémrganizational unit within the hospital

providing services to the patient (for example, bzl DRG-pricelists, 2007; 2012)Despite

3| view a costing system as a model (allocatiors)installed in an organization.
* In 2012: the hospital still do not estimate thets®f its services.
® Since 2002: to the regional health care provideel.
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this, my experience is that these revenues areaiatew for at the organizational unit (a ward
or out-patient clinic) that the DRG-grouper systaassifies as the most resource-
demandin§ When revenues are compared with local expense® snits then turn out to
have large surpluses (for example surgery depatshemile others have deficits. The praxis
prevails despite not being recommended by the @esuiithorities due to the risks for
unintended consequences (Larsen, 2007). In patidhle central authorities at the Ministry
level are concerned about the dangers that thigson@ay influence decisions concerning the

allocation of treatments among patients.

Accounting researchers have argued that ther@eeed to develop a common language in
Norwegian hospitals to support useful dialogue agrtbe different actors in the healthcare
system (Nyland & @stergren, 2008). My own expereewith the NPM-reforms in the
Norwegian healthcare-system supports this {i@lie combination of the conclusions of
accounting researchers and the personal experianeé&o sources for a further
identification of researchable sub-problems andstraction of research questions.

During the past 25 years, the need for more saphist costing systems in the business
sector has been intensely advocated (Cooper & Kap288; Gosselin, 2007). Despite this
rhetoric, advanced costing systems as activitydassting (ABC) systems have not been
extensively implemented in business settings (At Lillis, Brownell & Carter, 2001; Al-
Omiri & Drury, 2007). Failures of ABC-implementatidnave also been reported (Gosselin,
1997). In the same period, reforms involving newtit systems have been introduced in
public organizations including healthcare systems review of the public sector accounting
research, van Helden (2005) indicates that isselated to costing and cost management are
less intensively researched than, for example uresaallocation (budgeting) and
performance measurement. Given this context anrirapogquestion arise concerning the state
of knowledge within scientific accounting literaguon the design and use of costing systems
in hospitals and healthcare. This is the first aese question of the thesis.

A third source for identifying a research problenthie use ofproblems that emerge from the

research itself’(Corbin & Strauss, 2008:21). In recent years pebdosting systems have

® See, for example, the Nordic countrigsvw.nordclass.uu.se
’ Involving financial management concepts as “adaneounts”, “performance indicators”, “delegated
budgets”, “full costs”, “mergers”, “corporatisatigrirevenue allocating models” and new costing syss.
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been established central in healthcare systenferimulating healthcare policy,
benchmarking and financing purposes. Even so, refses have reported that the use of cost
information from such systems may promteerageness’(Llewellyn & Northcott, 2005).

At the Norwegian university hospital where | waspdmyed my experience was that the
relationship between local costs and national DRiGep was often questioned by both the
administrative and clinical managers. The reviewhefliterature identified that no statistical
evidence had been reported about the dilemma®ilotial control of hospitals when the
hospitals were financed by using national DRG-wigggllesdal, Essay I). The second
research question is based on these dilemmas: &bextent is there coherence between

national prices and local cost estimates?

Hospital revenues in Nordic hospitals are relateceintral funding systems with a variety of
characteristics (Anell, 2005; Hagen, 2004; HageKa&arbge, 2006; Hakkinen, 2005;
Pedersen, Christiansen, & Bech, 2005). These resnave a different mix of fixed and
variable components and are related to actualarasterage cost in various ways. The review
of the literature identified that accounting resbars have discussed very little about the
actual design and use of cost accounting moddisspitals in relation to the funding systems
(Kjollesdal, Essay I). Consequently, the third aesk question is: What is the actual design
and use of cost accounting systems in major Ndrospitals?

We know that there are challengesrapping costs to the highly differentiated aciiest of
health care to create averageflewellyn & Northcott, 2005:556). These challenges
developing relevant costing systems in hospitagartly due to the ambiguity in the
treatment procedures related to each patient arly paused by the horizontal processes that
characterize the care of patients across diffeveganizational units. As accounting
information most often follows the hierarchicalpétional vertical lines, horizontal
coordination of transactions may be organized withielevant costing information. One way
to solve — at least partially — this informatiomiplem might be to define the transaction
volume as a basis for estimating the average @sgrvice. Such averages may be viewed as
a standard cost constructed by a process-coststgmy The cost per patient is calculated by
multiplying the standard cost per service by th@a@osolumes in a job-order system. Such a
system has been labeled a Clinical Costing Sysédmarfethy & Chua, 1996). Advanced
costing systems exist in some Nordic universitypitass (Kjgllesdal, Essay lll), but the

literature has not yet reported how advanced ogstystems in hospitals have been

12



implemented and developed (Kjgllesdal, Essay I)tldnbasis, the fourth research question
is: What factors influence the process of develgpin advanced costing system in a

university hospital?

The text of this thesis reflects important influes@n the research process. According to
Sandberg and Alvesson (2011:2%),s in the crafting of the research text thatktfinal
research question is constructed, which is thetbaespecifies the actual contribution of the
study”. The formulated research questions may therefoseme cases be similar to the aims
and problems that inspired the research, howewvathier cases they may bear stronger

imprints from considerations of how to craft a paxsve text.

The central concepts of this thesis are illustratdeigure 1.

Level in the healthcare system
Centra Local
Desig 1 2
Costing
system Use 3 4
Figure 1 The central concepts of this thesis

In terms of Sandberg and Alvesson (2011) the foatir of the first research question is
based on gap-spotting: the existing literature (Matden, 2005) needs to be extended or
complemented. My review of the literature indicatieat there was a need for more empirical

studies (Kjgllesdal, Essay I). The next three &sidire empirical investigations.

The review of the literature also indicated thastatistical evidence has been reported about
the dilemmas in the local control of hospitals whiegse hospitals are supposed to be
controlled by using national DRG-prices (Kjgllesdaésay I). The second essay addresses the
design of costing systems placed centrally andlipgahealthcare systems (Figure 1:

guadrant 1 and 2) and discusses possible implicafmr a local use of such cost information

(Figure 1: quadrant 4).

The new costing systems placed centrally in healthsystems have been given much

attention by accounting researchers, but the desigruse ofocal costing systems have been

13



overlooked (Kjgllesdal, Essay I). The third essdgrasses the design and use of local costing

systems (Figure 1: quadrant 2 and 4).

The last empirical study addresses how an advarwstithg system in a particular university
hospital has been established and developed. yifesaf inquiry has also been overlooked by
accounting researchers (Kjgllesdal, Essay |). Hsayfocuses how an advanced costing
system in a particular university hospital is dasig and changed over time (Figure 1:

guadrant 2).

Figure 2 illustrates the relationship between fecgic aim of the research in this thesis and

the separate research questions of each of thee$sarys.

The specific aim for the research is to:
enhance our understanding of the design and usestifig systems in university hospitals.

\ 4

The research question of Essay | is:
What has the scientific accounting literature patdid about the design and use of costing
systems in hospitals and healthcare?

\ 4

The research question of Essay Il is:
To what extent is there coherence between natfmieds and local cost estimates?

The research question of Essay Il is:
What is the actual design and use of cost accayistiatems in major Nordic hospitals?

\ 4

The research question of Essay IV is:
What factors influence the process of developing@ranced costing system in a university
hospital?

\ 4

Figure 2 The relationship between the specific aim andriezidual research questions

The theoretical perspectives of the thesis wiltheefocus of the next chapter.

2.3 Theoretical perspectives
The central concepts of this thesis are the demnghuse of costing systems placed centrally

and locally (in hospitals) in healthcare systemgyfe 1). The NPM-reforms in healthcare
constitute the context for these concepts. Threer#tical perspectives have influenced this

thesis: the design and the use of costing systachsh&ir context in healthcare.
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In terms of Ghauri and Grgnhaug (2005), the mampgae of any research is to produce
insights or knowledgéKnowledge can be classified in various ways agaies/models,
concepts, methods/ techniques and fa@@&iauri & Grgnhaug, 2005:36). Doing research is
intended to add valid knowledge to present knowded@xtbooks in management and cost
accounting are one source of the existing knowléBgery, 2008; Horngren, Datar, Foster,
Rajan & Ittner, 2009). A more updated source ofvidenlge may be the accounting literature
reports about the design and use of costing sysa@chshe NPM-reforms in healthcare and

hospitals.

A traditional costing system allocates costs talpos based on volume as the allocation base
(Johnson & Kaplan 1987). A refined costing systeduces the use of broad averages for
assigning the cost of resources to cost objectpemddes‘better measurement of the costs
of indirect resources used by different cost olsje@itiorngren et.al., 2009:169). Homogenous
cost pools and allocation bases are importantdorputing more accurate costs of a given
cost object. In a homogenous cost piadil of the costs have the same or similar causé-an
effect relationship with a single cost driver tlimtsed as the cost-allocation base”
(Horngren et.al., 2009:169). In terms of Horngreale(2009:170), “Activity Based Costing”
(ABC) is one of‘the best tools for refining a costing systen®BC refines a costing system
by identifying individual activities as the fundantal cost object (Cooper & Kaplan, 1987).
The art of designing a costing system is in chapaitimited number of activity measures and
hence the number of cost pools (Noreen, 1991)udh s process both activity measures and

cost pools are aggregated.

When information is aggregated, details are losis process affects both the homogeneity of
the cost pools and the activity measures as welessefulness of the cost estimates
(Demski, 1997)‘Because a costing system is a model of an unobddrue cost, reported
product costs likely contain biases and errofsabro & Vanhoucke, 2007:941). Datar and
Gupta (1994) have introduced a conceptual modetrofs in product cost estimates:
specification-, aggregation- and measurement erimcsemental changes in costing systems
are often the norm rather than the exception (L&¥anhoucke, 2007). The costing system
approached in praxis may thus vary in many dimerssiBjgrnenak and Olson (1999) have
developed a framework for describing and analynvagmagement accounting models. The
scope dimension involves descriptive objects, dawsability factors, type of data, number

of periods, division of time and time-perspectinalata. The system dimension focuses on
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the link between the user of the system and hoveyktem is designed. Two aspects are
emphasized in this dimension. One is the numbetitatone of systems. The other is the
integration of user-involvement and acceptancafarmation asymmetry in the design of the
model. The conventional wisdom perspective of oa@agement accounting system that may
use“different costs for different purposegHorngren et.al., 2009:38) is challenged by the
“different systems for different purposes perspecti(Bjgrnenak & Olson, 1999:334).

Other researchers have pointed out that the rakttip between the design elements of
costing systems in business organizations is nhtestablished (Abernethy et.al., 2001; Al-
Omiri & Drury, 2007). In this thesis both the lo@al-hoc costing system which is used in
Essay Il and the design of a costing system inyEBSavere inspired by the ABC-technique.
Datar and Gupta’s (1994) model of errors in prodwst estimates was applied in Essay IV to
identify the different versions of the costing €yst Bjgrnenak and Olson’s (1999)

framework for describing and analyzing managemeat@anting models was applied in Essay
IV to describe the versions of the costing system.

The call for more refined costing data, while a #ame time observing low adoption rates in
the business sector, has been labeled the ABC-g@af&bsselin, 1997). System complexity
seems to be among the most important barriersffiectave control system design in hospitals
(Carey & Burgess, 2000; MacArthur & Stranahan, )988a hospital setting detailed costing
represents the collection of costs for treatingepatient (Abernethy & Chua, 1996;
Jarvinen, 2006; Lowe, 2000). Detailed costing isgitals is thought to be complicated,
costly to develop and maintain (Jones, 1999b; LlIgwe Northcott, 2005). Yet the

existence of national prices and the benchmarkirgpspital costs signal that there is an
average cost of production in healthcare (LIlewe&yNorthcott, 2005). Accordingly,
researchers have discussed the danger that tleé nagonal average costs may position
“averageness as an ambition for the hospital as@a institution” (Llewellyn & Northcott,
2005:567). In Essay Il this thesis will provide angal evidence of the dilemmas in the local
control of hospitals when they are promoted (firhby national average prices) to be cost

average (Llewellyn & Northcott, 2005).

Theories on the design and use of control systeensch on how systems are designed to fit
organizational structure and other contingencyoiac{Otley, 1980). According to Otley

(1980), it is often impossible to separate theatftd accounting information systems from
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the other controls as they form a control-packagete local user. The user of such systems
thus relates jointly to the control-package of lamganizations. Studying accounting changes
in an Australian hospital, Abernethy and Chua (398&erved that the design of the
“package” is actively shaped by the strategic ob®iaf its dominant coalition. This
Australian hospital underwent material changessigovernance structure, culture, and
accounting control system, but the design elemadtse package were not described in the
study. In the Nordic study this package-perspeawerged from the interviews (Kjgllesdal,
Essay Ill). The theoretical perspective was thiisdifrom costing system to cost accounting
models (Anthony & Young, 2003; Kaplan & Atkinsor§aB). In Essay Il the use of cost
accounting models in Nordic university hospitald e explored. In addition, in Essay Il the
elements of two cost accounting model “packagefi’bei described.

The introduction of new funding systems as prospegayment system (PPS) in the US in
the early 1980’s represents major changes in tegngpsystems in the healthcare sector
(Preston, 1992; Samuel et.al., 2005). The new hgqdystems have been used to force a local
response as improved management of hospital deststpn, 1992). The motivation of these
NPM-reform initiatives has been to induce finanaatountability into hospital management
(Doolin, 1999; Jones, 1999a; Rea, 1994). The inicbdn of the DRG-system was regarded
as having the potential tpenetrate and alter the internal operating proces®f hospitals”
(Covaleski, Dirsmith, & Michelman, 1993:65). Accdung researchers have, however,
characterized such NPM-reforms as “accounting éaédion” (Chua, 1995; Doolin, 1999;
Lowe, 2000), “government at a distance” (Prestdiya; & Neu, 1997) or as efforts to
“monetize medicine” (Samuel et.al., 2005). Effesftghanges in payment mechanisms on the
operating decisions within hospitals have beennteddEldenburg & Kallapur, 1997;
Eldenburg & Soderstrom, 1996). A low sense of owhigr of the new activity-based

contracts has been reported (Ellwood, 1996a; JAi®&8a; Jones, 1999b). The image of the
hospital as a market-driven and flexible organa@atiesponding to changes in prices has been
reported to be inadequate (Ellwood, 1996b; LindkiS96).

Researchers have tried to explain why such maefetms have failed by pointing at the
different control logics - administrative and ctial - that are present in hospitals (Abernethy
& Stoelwinder, 1995; Nyland & Pettersen, 2004). gak link between prices and the

physicians’ quotas may have perpetuated a decaupétween these logics (Jones &
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Dewing, 1997). Different conceptualizations of teéorms may explain such a decoupling

between plans and action (Pettersen, 2001b).

Differences in the reforms between countries haentstudied (Jegers, 1996; Pettersen,
2004; Siverbo, 2004). Jegers (1996) investigatedtidgeting and cost accounting
procedures of Intensive Care Units (ICU’s), thatisthe operating level in hospitals, in 12
European countries. Jegers concluded that thecatistlation methods in ICUs were rather
under-developed. Siverbo (2004) reviewed the phbtsxperiences from the purchaser-
providers split in Sweden — at the strategic lewvélealthcare systems — and contrasted these
with those from Britain. Both countries experienchidiculties in making use of the market
mechanism. The idea of competition was soon reglagadeas of co-operation and co-
ordination. In both countries, “soft” contracts wehe final course of action. Pettersen (2004)
has discussed the recent reforms in the Nordicitedsector. She reported that the initiative,

content and implementation of the reforms haveedafPettersen, 2004).

In this thesis the NPM-reforms in healthcare systespresent important changes in the
context of the focused costing systems. In alitkestigated contexts NPM-reforms
involving, for example, DRG-prices have been introed. The NPM-reforms, however, are

not studied per se in this thesis.

The selected research approach and methodologheviie focus of the next chapter.

3  The research approach and methodology

In this chapter the focus is on the research appr{# 1), the data (3.2) and the role of the

researcher in the research process (3.3).

3.1 The research approach
A research approach can be viewed as the methatlarthapplied during a research project

(Ghauri & Grgnhaug, 2005; Jankowicz, 200Research methods refer to systematic,
focused and orderly collection of data for the page of obtaining information from them, to
solve/answer a particular research problem or gigest (Ghauri & Grgnhaug, 2005:109). In

Essay [, a qualitative analysis of the relevaetditure is carried out. In Essay Il the selected
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approach is quantitative and based on a correlanaiysis. The research approach in Essay
[l is qualitative and based on a comparative cisdy. In Essay IV the research approach is
gualitative and based on an analysis of a develaopprecess. The research methods in the
final two essays are based on interpretive resqardpectives (Jankowicz, 2005; Morgan &
Smircich, 1980; Spiggle, 1994). The research amproé this thesis thus uses a mix of
different research methodologies.

In terms of Ghauri and Grgnhaug (2005:110), thenmeason for selecting qualitative or
guantitative research approachsisould be the research problem and the focus efstiudy’.
The specific aim of this thesis is to better untéerd the design and use of costing systems in
university hospitals (Figure 2). When exploringa&sh problems involving the
understanding of the dynamics in complex sociahpheena, a qualitative research approach
is recommended (Corbin & Strauss, 2008; Jankowie@5). Research problems focusing on
uncovering a person’s experiences, understandptggaomenon about which little is known
or investigating an event or social process is,dwer, difficult to study with quantitative
methods. Such is the case for major parts of ki@sis; therefore a qualitative approach is
used in three of the four essays. In the fourthiiinyg presented in Essay I, the research
problem addresses a more specific question regatdecoherence between national prices
and local cost estimates. This allows for a mooei$ed quantitative approach than do the

other three essays.

3.2 The data
The research process has covered the period fro@ ®®012. The thesis consists of four

separate studies based on a mix of different reseaethodologies. There are two broad
types of data. Primary data dogiginal data collected by us for the research ptem at
hand” (Ghauri & Grgnhaug, 2005:91). Secondary data doenration collected by others for
purposes that can be different from our own. | hased both types of data. The use of

specific type of data varies, dependent on thearebequestion that is examined.
The first essay is based on the study of releves#arch literature from the period 1990-2007.

The selection of journals and the use of a clasdifin scheme were inspired by a

comprehensive review of North American managemecanting research (Shields, 1997).
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The second essay is based on secondary data feolargfest university hospital in Norway.
The data is from the first 6 months of 2003. itagieved from the then-existing costing
system and national price list. The data coversyawwestigation carried out at the
Department of Radiology, along with the relevartioral price per session. The cost per

session was calculated based on an ad-hoc coystesconstructed by the researcher.

The third essay is based on both primary and secgrthta. The primary data is comprised
of interview-data about costing systems and itsim$lee four most prominent university
hospitals in the Nordic countries. Central actefgesenting different administrative levels
were interviewed about their use of cost infornmaiiothe hospitals™ budgetary control-
procedure. The persons responsible for the achehation of the local costing systems were
interviewed about the design of the costing systd&askground information, such as that

gained from annual reports, was used as secondésay d

The last essay describes and analyzes a developnoeess of an advanced costing system in
a university hospital. The four versions of thetowgsystem aréhe central secondary data.
The researcher’s experiences from the 10 yearsgooess made it possible to find this
secondary data. Because this study, to a greatteiddased on the use of the researcher’s
own experiences as data, the role of the reseairthtee research process will be further

discussed.

3.3 The role of the researcher in the research proc  ess
The role of the researcher and, in particularuthe of the researcher’s own experiences in the

research process needs a further comrti€he idea of “scientific rigor”, understood as
following a strict and impersonal protocol, is rfatitful when applied to studies of complex
human conduct{Tengblad, Czarniawska, & Solli, 2005:10). Accoglio Tengblad et.al.
(2005:11),This does not mean that anything goes. It is stfillcial that the research is
trustworthy and credible, but good research shqrieferably also be theoretically
interesting and practically useful'ln terms of Corbin and Strauss (2008:3Pgata

collection and analysis have traditionally callex fobjectivity”. But today we all know that
objectivity in qualitative research is a mythrhey suggest replacing the concept
“objectivity” with “sensitivity”. According to thes researcher§Sensitivity means having

insight, being tuned into, being able to pick uprelevant issues, events, and happenings in
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data” (Corbin & Strauss, 2008:32). Corbin and Strau€98241) point out thdiSensitivity ...

is derived through what the researcher brings ®study as well as through immersion in the
data during data collection and analysidProfessional experience can enhance sensitivity.
Such experience can enable the researcher to tamiéthe significance of some things more
quickly. There is, however, a danger that in therpretation process the researcher may
force his/her ideas on the data. Corbin and Stré@$33:33) thus provide the advice that the
more we are aware of the subjectivity involved atedanalysis;the more likely we are to see
how we are influencing interpretationsThese concerns motivate the focus in this section

the role of the researcher in the research process.

In the second essay the researchgessonal and professional experiencelas the source
for formulating the research question (Ghauri & @raug, 2005:47). In addition, the
closeness to the data gave the researcher acaedsviant secondary data. The researcher
knew what to look for, how to obtain it and howetwalyze it. The research process was not
dependent on other actors.

In the Nordic study (Essay lll), the charactersti large university hospitals were well-
known to the researcher. Knowledge of these cheniatits was gained from the researcher’s
experience of working with controlling universitggpitals including participation in both the
processes (as for example the budget control pspees the operation and development of
costing systems (as for example national fundirsgesys, national and local costing systems).
This enabled the researcher to formulate questlariag the interviews to get the relevant
primary data. In this study the researcher mayekee ss dreferent” (Pettersen &

Mellemvik, 2006:58).

The story in Essay IV is based on the researcleepsriences. This kind of research is thus
based on the subjective experiences by the resrarid the empirical data is gathered in his
role as the researcher. The researcher could ssxperiences to obtain and analyze the
secondary data as the different versions of costystem. One possible solution to the
eventual dilemma is to discuss the participatioaruher to enable the reader to make up
her/his mind of the implications for the validitythe findings. “Participation” and
“observation” are central in case studies (Yin,200Vhen engaged in a problem-solving
process, one may learn a great deal. The expesenag be useful for both practitioners and

researchers. The issue at hand is how best toreapiese experiences.
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Three situations involving the time-dimension gfracess can be identified: before, in the
middle of, and after the action has taken place. fBisearcher’s prime role in the process may
be either as observer or actor. Traditional ma#asir business research is often based on
phenomena thdtavetaken place. The researcher may then as a visibegrver interview

the actors who have participated, asking about thgieriences of the action. According to
Ghauri and Grgnhaug (2005:109), in business studia®e normally use techniques such as
structured, semi-structured or unstructured intews, surveys and observation$Typically
the academic (accounting) literature has merelylgred and interpreted the innovations
constructed elsewhere after the fa@asanen, Lukka, & Siitonen, 1993:243). Reseasth ¢
also be initiated before a process or in the midfikae process. If the process can be
identified before the action commences, the aggsearch approach is suitable (Lewin,
1946).

In this second approach, the researcher can patiEcin the process and gain his/her own
experiences. The researcher will be an observéranly modest involvement in the action.
A variant of action research is performed whenrdsearcher constructs a solution to an
identified practical problem and implements theisoh within an organization (Kasanen
et.al., 1993). In each of these approaches, tlearelser participates primarily with his/her

experience as a researcher.

A third approach is used when an actor in the s&diegrocess decides to report on the action
in which he/she is going to participate. As an egeé of the organization he/she then has to
have the firm’s authorization to report on the gsxafter the action has ended.

A fourth approach is when the actor decides tontefpam the process when the action is
finished (Eden & Huxham, 1996). In these last tywpraaches the researcher has to approach
the academic community to obtain a sufficient ihsgoout doing research to be able to

report on the local action.

The research presented in Essay IV is not traditioesearch. Because the decision to carry
out research was taken years after the developpnecgéss began, the researcher cannot make
use of the second or the third approach. The suililynake use of the last approach. The

researcher has, in a ten-year period, participatadorocess (as a project leader and main
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actor) of developing an advanced costing systeanuniversity hospital'The focus in a
longitudinal study is on changing, catching realityflight” (Pettigrew, 1990:268). Action

and knowledge creation need not be separate wanldstms of (Hopwood, 2005:6)t is

also a knowledge that emerges from those who bwhge in and reflect on practice, where
using knowledge follows the act of creating iThe research may partly be understood as an
action research project, but a more appropriatel lafay be that it is an experience-based
longitudinal case study.

To sum-up: this thesis consists of four separatéiss with a variety of research approaches,
research methods and data. This variety makefigudi to discuss the relationship between
the theoretical perspectives, methodology and aatane body. There is not one clear cut
explanation of the conceptual or theoretical “gt@8dhat has been employed to organize and
present the data of the thesis (Ghauri & Grgnha0@5). Such a discussion may be more
easily carried out related to each study. The okapter will present the findings of from the
four studies.

4  Findings

This chapter will present a summary of the essays special emphasis on the main findings

from the literature review (4.1) and the three amal studies (4.2 - 4.4).

4.1 Costing systems in healthcare: A literature rev  iew
The research question of this study concerns Wigasctientific accounting literature has

published about the design and use of costing isigsiie hospitals and healthcare. Ten
international scientific accounting journals weeaished for articles aboftiospital” and
“health care”. This search process resulted in 62 relevanti@stievhich were classified and
analyzed (Shields, 1997). Three conclusions wexehred.

The first conclusion from this study is that cogtsystems involving the Diagnosis Related
Groups (DRG), and particularly the use of fundiggtems involving DRG-prices, have
received much attention.

The second conclusion is that there has beenflittkes on the design and use of local costing

systems.
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The third conclusion is that case studies havertegahat the introduction of the new cost

information has had unintended consequences faraheol of the hospitals.

The main finding of this study is that, to a greatent, accounting researchers have focused
on national costing systems and the use of natjpmzgs to allocate resources to hospitals.

Little attention has been paid to local costingeiys in hospitals.

This review suggests the need for rethinking theveational studies of healthcare practices.
We know little about the actual design and useosting systems at the local level. There is a

need for more empirical studies of these topics.

4.2 National prices and local cost estimatesinau  niversity
hospital: A correlation analysis
The research question in this empirical study atersito what extent there is coherence

between national prices and local cost estimaties.tieoretical frame of reference for this
study is Cooper and Kaplan’s ideas of measuringgbeurce consumption in great detail in
order to improve local decision making (ABC) (CoogeKaplan, 1988) and Llewellyn and
Northcott’s discussion of the possible dangersogpital life of the use of national average
costs (Llewellyn & Northcott, 2005). An empiricalidy was carried out at a Norwegian
university hospital (tertiary care). This involvéte construction of local ad-hoc cost
estimates and comparing these estimates with tliespmnding national prices. A statistical

analysis was carried out. The study led to threelcsions.

The first conclusion is that there was low corielatbetween the national prices and the local
cost estimates.

The second conclusion is that much of the variatras explained when using categorical
cost estimates. Categories of hospitals (primasgcendary — tertiary care) may reflect a
different cost structure than the national average.

The last conclusion is that local product costiinfation may be one important input to
ascertain profitability or loss and to provide aibdor exploring alternative actions and

consequences.
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The main finding of this study is that the statigtianalysis showed that there was low

correlation between the national prices and thalloost estimates.

This quantitative analysis of an explicit relatibishas illustrated that hospitals with a low
correlation between national average prices aral must estimates may benefit from having
a local costing system. This finding may motivatdtier studies on the design and use of
local costing systems in university hospitals.

4.3 Cost accounting in Nordic university hospitals
The research question in this third study focusethe actual design and use of cost

accounting systems in major Nordic hospitals. Heotetical frame of reference of the study
focuses on the link between the cost accounting aiad the management control system in a
hospital (Anthony & Young, 2003; Horngren et.aD0®; Kjgllesdal, Essay I). A comparative
case study of Nordic university hospitals was catelti to address the research question. This

led to three conclusions.

The first conclusion is that there is diversityhiow the hospitals design their cost accounting
models.

The second conclusion is that the different comigjaons seem to form different “packages”
with distinctive characteristics. On the one exteenather simple systems are designed as
more mechanistic and arbitrary allocation modelther cases more advanced tools are
used for planning, allocating resources and to oregserformance.

The third conclusion is that we have observed oroee speculative basis a link between the

design and use of systems and the funding model.

The main knowledge gained from this study is thahiaersity hospital may have a mix of
cost accounting models and that one of these gpstistems may be advanced. Some

hospitals calculated the local standard cost peicgeby an advanced costing system.

These findings motivate rethinking of traditionahtingency studies and suggest that the link
between overall governance and management accguntthe public sector context should
be given more attention. We have seen the impagtahtunding and governance and their

impact on the design and use of management caystéms.
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One important observation is that a major univeisdspital can manage and survive with a
very simplified version of actual cost informatfoin such a version only volumes and total
costs are used and compared to the budgets. Agbélacations seem to be handled by ad-
hoc procedures of “taking back” surpluses and ljesuive assessments for block-grants.
Compared with the other Nordic hospitals, the hasmiith the simplified and arbitrary
system is a success story in terms of growth acir@ased resources. The rational for not

using advanced systems in rich organizations shoelladdressed by further research.

Another observation is the adoption of more advdrsystems, but not using these systems to
control the local activity as observed at one efitivestigated hospitals (Karolinska)

Attention is given to increased resources in @l¢hses, but only two of them use local cost
information on services and patients to controlativity. At Karolinska increased resources
were not linked to systems for services or patests. Other types of use do not seem to be
strong enough to legitimize the systems. This oladEm suggests that more research

attention be given to the hierarchy of multipurpegstems, for example, costing systems.

Two of the cases seem to be strongly informed biy idvanced costing systefhdn both
cases, they also seem to be well-controlled in sevfrkeeping spending within their budget
limit (a surplus). We do not claim that there isaaise and effect relationship between the use
of more advanced systems and financial performancentrol. Yet in both cases the systems
are used to control activity, and they clearly miadecision making in the organization. This
link between actual decision making and cost acttogmnformation should be given more

attention.

4.4 Developing an advanced costing system in a univ  ersity
hospital
The research question in this final empirical stigdyWVWhat factors influence the process of

developing an advanced costing system in a uniyersspital? The theoretical frame of
reference is based on Bjgrnenak and Olson’s (Bpatké& Olson, 1999) ideas of design
elements in a management accounting model and BatbGupta’s (Datar & Gupta, 1994)

8 Haukeland, Bergen, Norway
® Karolinska, Stockholm, Sweden
19 Rigshospitalet, Copenhagen, Denmark and the Hd&rization, Helsinki, Finland
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model of errors in a cost model. Possible lesseased from the described process are
discussed in terms of Mellemvik et.al.’s (2005) raloaf the accounting process. The study
can be characterized as action research and anengebased longitudinal case study.

Three conclusions were made.

The first conclusion from this study is that twoimgorces influenced costing system
development: new goals for development and the t&onliio reduce errors in the costing
system. Both these sources for change in costisigisydesign resulted in an increase in the
size and the complexity of the system.

The second conclusion is that increasing the systeenby including more details resulted in
new errors. In addition during the process, theaasher’s insight into costing system design
in hospitals also increased, and solutions to cothese new errors were found by adding
new details.

The third conclusion is that these forces resuhieatew development initiatives and new
versions of the system. The development procesanteeacremental. The CEO was not
willing to reduce the ambitions for the use of tlesting system. Both the process and the

costing system had become irreversible.

The main finding from this study is that the stutprocess can be summarized as an
incremental and irreversible development process,td changes in the intended use of the
costing system, the ambitions related to reducingrgin the system and other, external,

factors. Consequently, the size and complexityhefdystem increased during the process.

To analyze the development process was an opptyrtiuiaiced after the process had started.
The applied research method may have influencedanglusions. Consequently another
research design (for example, action research)impsove our understanding of the process

of developing advanced costing systems in hospitals

5 Discussions

The specific aim of this thesis is to enhance outeustanding of the design and use of
costing systems in university hospitals which reprg a large and complex local level in a

healthcare system. This thesis has placed a sgo@iasis on Nordic university hospitals.
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We have seen that the investigated hospitalscongext of NPM-reforms, have developed
different mixes of costing systems. In sectiontBelnew insights will be formulated and
linked to the literature. The scientific contritarts may also have practical implications.

Possible managerial contributions will be indicatedection 5.2.

5.1 Scientific contributions
The main contributions from this thesis are emplirrather than theoretical. Three empirical

studies and one literature review study have beeducted. In this section the scientific

contributions from this thesis will be formulated.

We know that costing and cost management haveeawst the focus of much public sector
management accounting research (van Helden, 2088)Helden (2005) concludes that there
still remains a general gap in the knowledge ofatfiectiveness of the newly adapted
accounting techniques. The review of the scienéiicounting literature supplements van
Helden’s conclusion by pointing out that the desi§focal costing systems in hospitals has
not been the focus of many accounting researckgoaiidsdal, Essay ). The main focus has
been on costing systems placed central in heailgyamtems and the effects of their use.
Because this is the only literature review in theual area, we label the contribution “the

literature gapcontribution”.

Accounting researchers have pointed out how ndtewerage prices may promote
“averageness as an ambition for the hospital as@a institution” (Llewellyn & Northcott,
2005:567). This thesis has provided empirical evigeof a low correlation between cost
estimates from costing systems placed centrallytlose placed locally in a healthcare
system (Kjgllesdal, Essay Il). No previous analysis been made of the explicit relationship
between national price and local service cost (Kgalal, Essay ). This thesis has also
provided empirical evidence of the dilemmas inlt@l control of a hospital when promoted
(financed by national average prices) to be costane (Kjgllesdal, Essay Il). This is labeled

“the price-cost low-correlatiorcontribution”.
The need for more refined costing data has bearedrdput low adoption rates of more

advanced costing systems are still observed (thé-p&8adox) (Gosselin, 1997). This is well

known from the business sector (Gosselin, 20074\ &doption rates of advanced costing
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systems in American hospitals have been reportél] 2800). This thesis supplements the
literature by providing empirical findings whichdicate advanced costing systems in some
Nordic university hospitals (Kjgllesdal, Essay .l addition, Abernethy and Chua (1996)
have reported that reforms (involving, for examp&G-prices) forced an Australian hospital
to change its control-package. This seems to bsist@mt with the findings of this thesis in
the sense that different external funding modelg foan different control systems within
hospitals (Kjgllesdal, Essay lll). While reading tliterature one may get the impression that
cost accounting models are similar across hosmtadscontexts (Kjgllesdal, Essay I), the
Nordic study indicates that complex hospitals haweix of costing systems in packages and
that the use of particular costing systems may eagn within similar political contexts
(Kjollesdal, Essay IIl). This is “theosting system mizentribution”.

In a hospital setting detailed costing represealiecting the costs of treating every patient
(Abernethy & Chua, 1996; Jarvinen, 2006; Lowe, 2000e design elements of such costing
systems have not been reported in the literatupaliéésdal, Essay I). The design elements are
important when evaluating whether a costing systathits use is advanced (Bjgrnenak &
Olson, 1999), but we know that detailed costingesys in hospitals have been thought to be
complicated and expensive to develop and mainfaings, 1999b; Llewellyn & Northcott,
2005). This thesis supplements the literature Isgdleing the elements of an advanced
costing system in a university hospital. In Esdaié detailed costing of one particular
hospital service is illustrated. In Essay IV thegass of increasingly more detailed costing of
the many services of a complex hospital is analylredddition, Essay IV illustrates that the
change of the design elements of a costing syseontingent on more factors than have
been previously examined in the literature (Bjgate& Olson, 1999; Datar & Gupta, 1994).
These factors may influence the design processtsromes incremental and irreversible and
thereby resulting in an increasingly larger aneMersible costing system. This is “the

developmentontribution”.

5.2 Managerial contributions
This thesis has focused on complex hospitals. Surtiee hospitals that have been

investigated argery complex organizations. The conclusions made mttiesis thus apply to
very complex hospitals. The research site in Edsayamong the most complex hospitals in

Norway. In Essay Il the largest and most compleggditals in the Nordic countries were
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investigated. The selected Norwegian hospital saksll is also a complex hospital. The
research site in Essay IV is the same as thatsayEl. This should be kept in mind when
practical consequences of the findings are invad) It may be the case that the conclusions

of this thesis also apply to hospitals with lessptexity.

It is important to understand that national avenagees (for example DRG-prices) do not
reflect the local costs of very complex hospitdlse use of national average prices for
financing very complex hospitals, and in particufar allocating resources to units within a
very complex hospital, may introduce dilemmas camiog what these prices represent in the
control of the hospital or the internal unit. Déeghis, national average cost (for example, per
DRG) may in a hospital with less complexity represeseful cost information in managing
the hospital. This study has indicated that a wemplex hospital may benefit from
developing its costing systems and in particuladésigning a process-costing system that
calculates the local standard cost per serviceh Slhanges may provide better insight into the
transactions related to each patient’s contact thghhospital. Local cost information may
provide a basis for better understanding the fumpdiystem and its relationship with the
hospital’s cost structure. This may also be an mam input to the local budget control

process, providing a basis for exploring alterreaictions and consequences.

The findings from this thesis indicate that a lomadting system seems to be a central element
in changing the mix of cost accounting models dus the management accounting praxis in
very complex hospitals. Two of the Nordic universibspitals that were investigated had
found it useful to develop their mix of cost accmg models towards an advanced package.
The thesis may indicate a general direction for ag@ment accounting system development

in very complex hospitals. | have not, howevergstigated the mix of cost accounting

models in hospitals with less complexity. Such ltaspmay not need to develop an

advanced package. The purpose of the use of thensyghould direct the management
accounting system development (Bjgrnenak & Ols@89)

Yet if one develops a local costing system in g wemplex university hospital, there are
challenges related to the design process. Thissthas provided findings from a process of
developing an advanced costing system in such gitabdMany forces may drive the design
process. The design process is surrounded withrtaitiy. There is a danger that the system

becomes too large. The design process, as wdlkasosting system, may then become
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irreversible. Such design processes should theréiemgiven particular attention and careful
consideration; otherwise there is a risk of onlyr@asing the indirect costs (Olson et.al.,
2001). I have not yet investigated how such a agreknt process can be conducted at a less

complex hospital.

6  Suggestions for future research

The Nordic study indicates that complex hospitalgeha mix of costing systems in packages
and that the use of particular costing systemssgaven within similar political contexts.
This central finding from this thesis motivateatiulation of two proposals for further
research. The perspective is lifted from a considl@n of costing system to the mix of costing
systems, from the mix of costing systems to effe€tbeir use, and from focus on university
hospitals to hospitals in general further extendimgresearch scope by including the

healthcare system-level. These concepts are vhdarthose focused in this thesis (Figure 1).

The financial results of the Nordic hospitals inigated in Essay Ill did vary. Two of the
investigated hospitals, which had an advanced lomsting system, had been operating with
positive financial results for yedrfs The cause and effect relationship for this idescat
best. This motivates these follow-up questions: Vihthe relationship between a hospital’s
mix of cost accounting models and the financialittss for example, inconi& Are there any

explanations for the correlations between costysgesns and financial control?

This thesis has indicated that the link betweenalgovernance (of the healthcare sector)
and management accounting (within a hospital) shbalgiven more attention by research in
a public sector context. Funding systems (for exammational DRG-prices) may influence
the local design and use of management contradsistin a healthcare system-context this
can be formulated as a research question: Whiag isetationship between the model for
allocating resources to the hospitals and a givepital’s mix of cost accounting models?

The high level of financial resources involved wlogrerating hospitals motivates

investigation of these research questions. Heakh&ygstems are large hierarchical

M Rigshospitalet, Kgbenhavn, Denmark & the HUS-oizgtion, Helsinki, Finland
12 Revenue — Expences is Income. The concepts ushd public sector are surplus and deficit.
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organizations involving many hospitals. One legehie operating level within the hospitals.
Another important level is the hospital level. Arthstrategic level is at the level of the
particular healthcare system. Both suggested resegestions listed immediately above
address the financial language within and betwkerdifferent hierarchical levels in a
healthcare system. The use of more relevant cistmation may strengthen the processes of
democratic governance of hospitals. To investigdtether the output from a hospital’s mix
of costing systems contains information that pahins, service recipients, providers and
other actors can and may want to talk about is Wieng important (Guthrie et.al., 1999).
Previous research from a Norwegian context hasateld a need for developing such a
language (Nyland & @stergren, 2008). The relatigmsformulated in the two research
guestions are thus important to explore.

Our two research questions can be addressed wdhety of qualitative research methods.
Qualitative studies are useful when exploring car@ocial phenomena. Managing a public
healthcare system represents such a complex gbaabmena. Interpretive studies may
enhance our understanding of the relationshipschneses to investigate (Jankowicz, 2005).
Scapens (2006:10) argues that by spending a loregiti organizations one may better
capture the dynamics of processes in order to state*how management accounting
practices evolve’This motivates a qualitative research approach thie possible use of the
case study method and longitudinal studies. A coatp& study may help the researcher to
become aware of important factors in the context thay influence the investigated
relationships. The first of our research questimay best be addressed by making use of a
longitudinal comparative case study. To investigagesecond research question examination
of one case - a healthcare system - is needechdgklalinal case study may be a useful

research method in this instance.
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Essay | Costing systems in healthcare: A literature review

Abstract

The need for more advanced costing systems inubieéss sector has been advocated over
the past 25 years. In the same period reformswvglkhe design and use of new costing
systems have been introduced in public organizatiociuding healthcare. When van Helden
reviews public sector accounting research, he coles that there still seems to be a general
gap in the knowledge of the effectiveness of thelpadapted accounting techniques (van
Helden, 2005). A natural follow-up question may Isethis also the case for accounting
research on the design and use of costing systehesaithcare and hospitals? The research
guestion of this study is: What has been publishdbe scientific accounting literature about

the design and use of costing systems in hospitalsn healthcare?

Ten international scientific accounting journals&eearched for articles abdtbspital”
and“health care”. This search process resulted in 62 relevantiestievhich were classified

and analyzed. Three conclusions were reached.

The first conclusion from this study is that cogtsystems involving the Diagnosis Related
Groups (DRG), and particularly the use of fundiggtems involving DRG-prices, have
received much attention. The second conclusiomathere has been little focus on the
design and use of local costing systems. The timratlusion is that case studies have
reported that the introduction of the new costiimfation has had unintended consequences

for the control of the hospitals.

The main finding of this study is that, to a greatent, accounting researchers have focused
on national costing systems and the use of natjom@es to allocate resources to hospitals.

Little attention has been paid to local costingeiys in hospitals.
This review suggests the need for rethinking theveational studies of healthcare practices.

We know little about the actual design and useosting systems at the local level. There is a

need for more empirical studies of these topics.
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1 Introduction

During the past 25 years public organizations Haeen introduced to innovations from the
private sector where accountifiglays a key role in these technical innovatior(san
Helden, 2005:99). This has meant the introductioever-more explicit cost categorization
“into areas where costs were previously aggregapaled or undefined{Hood, 1995:93).
These changes came as a reaction to the previcadeals expansion of government
involvement in economic and social life. In theusttialized countries the healthcare-sector’s
share of the gross domestic product has increasekediy=. This development has been
driven by advances in technology, demographicahgéa and growth in national wealth
(Schwartz, 1998). The expansion brought cost cbissaes to a prominent place on the
public agenda in these countrieBhese developments have given increased standingdts
and to new systems and symbols of accountabilityrmthe public sector{Broadbent &

Guthrie, 1992:4). This motivates a closer lookatoainting research on the healthcare sector.

2  The research problem and research question

Costing techniques are important parts of costw@auiog systems (Horngren, Foster, &
Datar, 2000)*A costing system accounts for costs in two bakiges - accumulation and
then assignment{Horngren et.al., 2000:28). A cost model refera general scheme of how
costs are accumulated and assigned (Arwidi & Sasonell993; Bjgrnenak & Olson, 1999).
A costing system is a cost model that is insta@tiin an organization, and any given model
may consist of many sub-systems. The term “costag@ment” also includes the use of cost
information.“A product cost is the sum of the costs assignempgooduct for a specific
purpose” (Horngren et.al., 2000:43). The application of ¢theting principles to the situation
at hand is described as ‘@nt” due to all the choices that have to be made whsting
products (Demski, 1997:86). Thugydgment is frequently required when measuringtsos
(Horngren et.al., 2000:41). The conventional wisddraost accounting is to assitpifferent
costs to different purposegHorngren et.al., 2000:11). A more modern perspeds
described addifferent systems to different purpose®jgrnenak & Olson, 1999:334).
Whatever the particular perspective, there is amrable ambiguity related to the design and

use of costing systems.

13|n the US: 5.1% of gross domestic product in 19604% in 2009http://oecd.org/health/healthdata
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The need for more advanced costing systems inubi@éss sector has been intensely
advocated during the past 25 years (Cooper & Kadla@7; Cooper & Kaplan, 1988; Cooper
& Kaplan, 1992; Johnson & Kaplan, 1987; Kaplan &d&nson, 2004). Product diversity and
the increasing level of indirect costs have beed s arguments for more sophisticated
costing systems. The intuitive argument is thatedes may be improved by identifying
better cost drivers and increasing the number sff gools. In their study, Abernethy, Lillis,
Brownell and Carter inquired about the broad cgssiystem design choices along three
dimensions: the nature of the cost pools, the numbeost pools and type of cost pool
(Abernethy et.al., 2001} They observed that, in general, advanced actbased (ABC)
systems have not been extensively implementedsmbss settings despite their proponents’
active support (Abernethy et.al., 2001). The rdtaBC-implementation failures has been
reported to be high (Anderson & Young, 1999; Gaes@07).

Abernethy et.al. concluded that even in the prigaigor the relationship between the
contextual factors and the characteristics of tloelpct costing system are not well
established (Abernethy et.al., 2001). Al-Omiri &wiry supported this conclusion (Al-Omiri
& Drury, 2007). They observed that costing systerntkin business organizations vary in
sophistication along a range of dimensions rathan between the discrete alternatives of
ABC and traditional system$This is surprising considering the vast amounpablicity
given to developing more sophisticated productingstystems’(Al-Omiri & Drury,
2007:400). If this is the case in for-profit come what is the situation in public

organizations?

In public sector accounting research, the distomctcentral — local” is important (Mellemvik
et.al., 2005). The concefitentral” often refers to the central government and ithaigs

(i.e., the entire healthcare system) whiteal” may refer to municipalities or, for example, a
single hospital within a healthcare system (Broatl8eGuthrie, 1992:8). The invention of
the DRG-system, the introduction of new productiogssystems placed centrally in
healthcare systerfisand the subsequent introduction of new fundingesys® represents

major changes in the costing systems in the heakhgector (Preston, 1992; Samuel et.al.,

14 Activity vs. responsibility, single vs. multiplend whether the system had hierarchical cost pools.
15 Calculating the national average cost per ser@ag, per DRG).

16 As for example, prospective payment systems (PRS)the US Medicare program (for the elderly)
introduced in 1983www.cms.hhs.gov/home/medicare
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2005). DRG-systems, often labeled “Case-mix systeans programs that group the medical
coding of what has been done with the patient aleitiy administrative data into one so-
called resource homogeneous patient-group (DRG)ef& Freeman, 1980). The DRG-
system has been adapted to the national circunestahmughout the world In the UK they
have developed an alternative: the Health ResdBroap-system (HR&). A costing system
placed centrally in a healthcare system may caleulational average service costs for many
purposes such as formulating health policy, fun@ind benchmarking. A national costing
system may consist of many sub-systems making fusata from local hospitals. A local
costing system makes use of a national or a laxsting model with local data. In hospitals
one may thus find both local costing systems (ldeah) and funding systems (national
average costs).

When reviewing public sector accounting researeah, Melden concludes that there still
seems to be a general gap in the knowledge offtbetigeness of the newly adapted
accounting techniques (van Helden, 2005). In paldig “issues related to costing and cost
management are less intensively researchi®dh Helden, 2005:113). A natural follow-up
guestion may be: Is this also the case for accogmésearch in healthcare and in hospitals?
This motivates a closer look at cost managemehospitals and in the healthcare-systems
where hospitals operate. Reviewing the literatsir@ matural first step in a research process.
My research question is: What has been publishdaeiscientific accounting literature about

the design and use of costing systems in hosgitalsn healthcare?

The next section will describe the chosen researetinod of this study. The data will then be
presented and the features of the literature ¢iedsaand analyzed. The conclusions from the

study and the suggestions for further researchbeifpresented.

3 Method

This section will describe the procedure for adsiresthe research question. A scheme for
classifying articles will be applied. The selectmirthe dimensions in this scheme, type of

research publications, journals and relevant agialill be described (Ch. 3.1-4).

' The DRG-family:http://www.fischer-zim.ch/textk-pcs/index.htm
8 The HRGs aggregates clinical activities by procesduThe DRGs do this by diagnosis.
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3.1 The selection of a classification scheme
A review of scholarly literature may be carried dubugh a variety of strategies. Some

researchers do not use a classification schems.stitategy may be a valuable approach in
some instances, but it has been criticized (Broalli®99; Guthrie et.al., 1999). Other
reviewers find it useful to employ classificatiachemes (Mellemvik et.al., 2005; Scapens &
Bromwich, 2001; Shields, 1997; van Helden, 2005¢lassification scheme may be viewed
as the lens the researcher employs to organizerasent the data (Ghauri & Grgnhaug,
2005).

Within the field of management accounting, onedamgyview (152 articles) of North

American research was conducted on articles thed pigblished in six journals in the 1990s
(Shields, 1997). Shields made use of a classifinacheme with the main criteria: topics,
research settings, theories, research methodsaotls: These criteria were organized into
sub-criteria. An argument for choosing Shields’esok is that others have applied it. Scapens
and Bromwich used Shields’ scheme and classifi@datficles from the first 10 years (1990-
2000) of the journaWlanagement Accounting Reseaf(8tapens & Bromwich, 2001). They
made use of Shields’ main criteria, but introdusethe deviations to the sub-criteria. The
Scapen and Bromwich findings were contrasted witiel8s’ results. Shields’ framework has
been further refined (van Helden, 2005). Van Heleeamined the role of management
accounting in public sector transformation, as enagd in 55 articles in international
accounting journals during the years 1999-2001 Iévialik, Garseth-Nesbakk and Olson
presented the dominating trend in all the peererggd published research of Nordic
accounting scholars in the period 1980-2003 (Meli&ret.al., 2005) and related this research
to the ideas of New Public Financial Managemens@®let.al.,1998§. Table 1 illustrates the
criteria used by Shields, Scapens and BromwichHelden and Mellemvik, Garseth-
Nesbakk and Olson.

19 Fifty articles published in 6 international sciéintjournals and 31 PhD-dissertations.
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Shields, Scapens & |van Helden| Mellemvik
The main criteria Sub- criteria 1997 | Bromwich, 2001 2005 et.al., 2005
Journal Name X
Publication year X X
Researcher Location (nationality) X X
Gender X
Settings Country where the research is dorje X
Year when the research started X
Business branches / public sectors X X X X
Level within the public sector X
Topics X X X X
Theory General theories X X X X
More specific theories X
Research method$ Standard categories X X X
Other categories X
Results X X X
Table 1 The classification schemes of relevant companaews

When the purpose of reviewing the literaturexplorationsome find it useful to define the
general criteria and describe what is encountarekd papers (Mellemvik et.al., 2005).
Exploration is central in this study. When the msg of the review also involvesntrasting

the findings with other studies a firmer definitiohthe classification scheme is useful
(Scapens & Bromwich, 2001; van Helden, 2005). imgeof Scapens and Bromwich
(2001:246)the categories used and the classification giveeach paper are based on our
readings of the papers, and as such are somewlhggdive”. There is thus variation in how
the researchers construct their categories. TalblesIrates that the researchers do not simply
copy Shields’ classification scheme, but adapi their research question. This insight guided

my decisions when constructing my classificatioimesoe.

The editorial style differs between journals. Timay influence the reported research. The
“publication year” may give an indication of thesttibution of the papers and focus on
specific topics during the chosen time period. fdsearch question of this study does not
involve a focus on individual researchers. Theeddh is thus not relevant. “Settings” are the
next main criteria. The “country where the reseasatone” may be relevant to identify. The
“year when the research started” is not. All theews referred to in Table 1 make use of
“business branches/public sectors” as a sub-aitefihis study focus on one sector of the
economy: healthcare. Unlike in the business segtarmay find costing systems at different
“levels” (local — central) in the public sector.i$may thus be a relevant sub-criterion. Yet
“topics” is the centralcriterion of this study. It is divided into thelsariteria: “design of

costing systems” and “use of cost information”. Mftthe first group each article will be
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classified into one of the sub-groups: “productticmsissues”, “funding system issues” and
“not specified”. The last group will be divided inthe sub-groups including: “cost
management”, “financing”, “benchmarking”, “otheipios” or “not specified”. If additional
topics are focused together with design and usesting system, this will be presented. All
the reviews referred to in Table 1 make use ottiterion “theory”. The articles will be
classified as economics, organizational theoryiosogy, other theories and no explicit
theory. The criterion “research methods” will beided into archival study, case/field study,
survey, literature review, multiple methods andeotmethods. The last criterion “results” will
be stated. Even though an article has been cledsifto one particular sub-group, there may
be degrees of focus on the categorized subjeceXample, a “funding system issues”-article
may also focus on some aspects of a product cosystgm. My chosen classification scheme

contains the main criteria: journal, settings, ¢sptheory, research methods and results.

This classification scheme was tested on all tlevamt articles (7) from the journal
Accounting, Auditing and Accountability JourffalThe test revealed that the sub-criteria
“use” needed a category for articles addressirgnfilmgand cost management. The category:
“different purposes” was selected. The criteriogstrlts” turned out to be difficult to handle.
The reported results may not be relevant to thpqse of this review. The criterion “result”
was thus excluded from the selected classificaareme. The final classification showed a
need for some structure in the classification efghoup of “other topics”. The majority of the
articles were related to general “change” and “@miing”. The test also revealed that some
articles addressed more than one criterion. Scagpah8romwich and van Helden'’s solution
to this situation was to let the different numbgiteen a certain criteria to add up t&.1Due

to the low number of articles in this review, thigproach will not be used. The selected

classification scheme is presented in Table 2.

2 van Helden applied the same approach when haltSstields’ categorization of criteria’s by a piatidy of
15 papers, randomly chosen from his research domain
2L |f two topics are addressed in the article, thachetopic counts for 0.5.
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The main criteria Sub- criteria
Journal Name
Publication year
Settings Country where the research is dorje
Level in the healthcare syst
Topics Design of costing systel
Use of cost informatic
Other
Theory
Research method

Table 2 The selected classification scheme

3.2 The selection of type of research publications
All the reviews referred to in Ch. 3.1 focused ablshed articles. Mellemvik et.al. included

PhD-dissertations. PhD-dissertations will not beuded in this study because key findings
from research normally later will be published rtickes. Working papers or text-books could
have been alternatives. Including working papeosipies a more updated view on the
research. The problem is to get a representativplga Attending research conferences and
getting hold of the relevant working papers is asmstly and thus a risky research strategy.
One alternative — reviewing textbooks — would, hesvenot give an updated picture of the
contemporary research within the field. This revigil focus on published articles. The
selection of journals to search for the relevantlas is the focus of the next section of this

chapter.

3.3 The selection of journals
There are both national and international journBihe search will be restricted to articles

written in English. This may favor research doneAmglo-Saxon researchers and represent a
bias towards the challenges facing healthcare ist&Ve countries. The challenges
encountered in healthcare attract the attentiam fidferent scholarly societies in academia.
Accordingly, one will find articles that use of t@sformation in healthcare in many journals
representing many academic figfdsThese journals may report interesting findingg, dre

not regarded as relevant in this review. Only aotiog journals will be searched. Accounting

articles may be published in the applied reseanchpaactice journafé. The latter literature

2 For example, medical-, health policy- and heattbremics journals (i.e., The Lancet, Health Podiog

Health Economics).

% For exampleAccounting Horizons, Journal of Cost ManagementnMgement Accounting, Harvard Business
Review
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has also been excluded. The review will only ineladticles that have been through a peer
review and published in international scientificagnting journals. These journals will have
as the general purpose of their existence theafaaintributing to accounting theory. One
way to select journals is to study other reseagilsamilar choices. This is the selected
approach in this study. Four particular reviewsenbgen the focus of this study. These
reviews have been chosen because they are comparakl journals that have been searched
for these reviews are displayed in Table 3.

Scapens &| van
Published| Shields,| Bromwich, | Helden,| Mellemvik
Journal in country| 1997 2001 2005 | et.al., 2005
Accounting, Auditing and Accountability Journal AAAJ AUS X X
Accounting Review AR USA X
Accounting, Organizations and Society AO$ UK X X X
Contemporary Accounting Research CAR CA X
European Accounting Review EAR|] NL X X
Financial Accountability & Management FAM UK X X
Journal of Accounting and Economics JAH USA X
Journal of Accounting Research JAR  USA X
Journal of Management Accounting Research JMAR USA
Management Accounting Research MAR UK X X X
Scandinavian Journal of Management SIS X
Table 3 The journals searched for previous relevant resiew

Shields restricted his review to journals that wesenogeneous regarding editorial styles and
preferences. He also argued that there had beeh aveclap among these journals in the
reviewers used in the process of selecting artidlepublication. Given these criteria, the 6
journals seem to be obvious candidates for thiewewan Helden examined 5 accounting
journals with only one overlap to those reviewedSbyelds. Scapens and Bromwich focused

on one journal. This journal was also includedan ¥Helden’s review.

Many management accounting researchers publishrédssgarch in the journdfinancial
Accountability & Management (FAMThis journal publishes research in governmentdl a
other non-profit organizations and services. Hadpiare often large organizational units
within the public sector. We thus would expectitmlfmore papers focusing on hospitals in
this journal than in general accounting journaisE=AM interdisciplinary in approach is
emphasized. The journal includes contributions fesmonomics, political science, social and

public administrations, and management scienceseliss accounting and finance. Van
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Helden as well as Mellemvik et.al. included thisrjaal in their reviews. Public sector
accounting is of particular interest in this reviéw investigate what accounting researchers
have published about healthcare and hospitalstsaten this study. This journal is thus
included in my review. In contrast to FAMccounting Review (ARy a “pure” accounting
journal publishing articles reporting the result®ocounting research from all types of
organizationsScandinavian Journal of Management (SJ&hough not an accounting
journal, represents a journal in which many Noaticounting scholars publish their research.
This journal has been excluded from this reviewapse it is not an accounting journal. The
selected journals aré&ccounting, Auditing and Accountability Journal (AR, Accounting
Review (AR), Accounting, Organizations and So¢®®S), Contemporary Accounting
Research (CAR), European Accounting Review (EARnEial Accountability &
Management (FAM), Journal of Accounting and EcormsnAE), Journal of Accounting
Research (JAR), Journal of Management Accountirsg&teh (JMAR) and Management
Accounting Research (MAR)

3.4 The selection of articles
The first issue to address was what time-pericgketoch. The context of this study is a

research process in which this literature reviethésfirst step. The time-period 1990-2007
has thus been chosen. The rationale for startegehrch in 1990 is that the healthcare sector
in many countries was subject in the 1990s to me$oinvolving costing techniques and the
new use of cost information. By choosing this petize review may capture possible changes
in the focused topics. The journal, EAR, started982. Access to the journal MAR restricted
the search (from 1995).

The second issue to consider was: which articléscdlode and exclude. Research articles and
research notes have been included. Editorialsusésans, comments, reflections and replies

have not been included.

The third issue was the selection of keywords. Hggelected accounting journat®sting

"24 are. The first search of

system”were not relevant keyword4dlospital” and“health care
“hospital provided 207 hits. The second search whikedlth caré provided 168 hits.

Reading the title of an article is a procedurerrefitto asmanual” (Mellemvik et.al.,

24 ppplying Elsevier Science Direct-, EBSCO-EJS-,dRlaell Synergy-, Emerald- and ProQuest- databases.
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2005:302). A manual search of the titles revedhad 117 articles appeared in both searches.
The search thus resulted in 258 articles. Healéhicenludes a wide range of topics from
general practitioners to psychiatric hospitals. $&arch also resulted in articles that used
healthcare as an illustration but not as the fatuke research. The outcome from this
manual procedure motivated to take a second mémalaht all articles (4.342). This resulted
in 15 new articles. Next the abstract of the selgeirticles was read in order to ensure the
articles focused costing system design and use.réduced the number of articles to 72.
When in doubt the article was read. This proceslfi resulted in 62 relevant articles

(Appendix 1). Table 4 displays the results of thecpdure.

Search| Articles The

Articles Search |[title by | related to (4) |relevant] (5)
Access | in total | of databaseq title [healthcare| as % of| articles | as % of

Journal from (1) (2) (3) (4) (1) (5) (1)
AAAJ 1990 473 25 9 34 7% 6 1,3 %
AR 1990 635 6 1 7 1% 3 0,5 %
AOS 1990 614 18 1 19 3% 9 0,5 %
CAR 1990 47¢ 2 0 2 0 % 2 0,4 %
EAR 1994 443 9 1 10 2% 1 0,2 %
FAM 1990 356 171 0 171 48P0 24 6,7 %
JAE 1990 439 4 0 4 1% 2 0,5 %
JAR 1990 484 3 0 3 1% 2 0,4 %
JMAR 1990 160 6 2 8 5% 4 2,5 %
MAR 1994 262 14 1 15 6% 9 3,4 %
Total 4.34: 25€ 15 27% 6%| 62 1,4 %

Table 4 The number of articles in the chosen journals bieptep

4  The categorization of the findings

The purpose of the classification of the articke®igive*an indication of the overall nature”

of the selected articles (Scapens & Bromwich, 2B8a). This represents only one

description of the research and because of thiailigerable to the choices made to categorize
the articles. The classification of each articlbased on one researcher’s work (Appendix 2).
The classification is thus subjective and the nunabarticles low. Both factors may reduce
the validity of the data. This is no unique sitaati‘ln any categorization scheme there is a
potential difficulty in “fitting” some work neatlinto the scheme{Broadbent & Guthrie,
1992:5). Caution should thus be taken when cormhgsare reached from the findings. This

applies particularly to any possible cross-sectioglationships.
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The data will be presented according to the catgaurnal and publication year, topic:
costing system design issues & use of cost infaonatheory and research method (Ch. 4.1—
4.5). The criteriorisetting” with the sub-criteridlevel in the healthcare systenwill be

useful to ascertain the level in healthcare systemahich the article has focused. This study
has a particular focus on design and use of cosyatgms in hospitals and healthcare. This
makes the criterion — Topicthe central focus of this study. The text will refleébts. The
criteria theory and research methods are integggbunt will not be extensively explored. Yet
the findings will be presented and compared witteostudies (Scapens & Bromwich, 2001;
Shields, 1997; van Helden, 2005). The motivatiartlics approach is that many of the
articles reviewed in this study are included irsthesviews. The central findings on these two
criteria (i.e., theory and research methods) mag #iready have been reported in the

literature. A summary of the findings will be prded (Ch. 4.6).

4.1 The distribution of relevant articles: journal and publication
year
The distribution of the relevant articles accordiagournal and publication year is shown in

Figure 1.

The frequency of relevant articles 1990-2007

Number of papers

a1l

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

‘DAAAJ B AR @BAOS 0CAR B EAR mFAM O JAE 0 JAR BJVMAR B MAR ‘

Figure 1 The distribution of the articles according to jeairand publication year
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The focus on healthcare increased during the 1880slecreased upon entering the new
century. The number of relevant articles then hadva high in 2005. On the average 3.5
relevant articles have been published every yedAJRpublished 6 relevant articles in the
1990s, but no relevant articles during the lastary. AOS has had a steady publication rate
of close to 1 relevant article every second year.adcess to MAR was from 1995. This
journal published 10 relevant articles over thetrigkyears. FAM published approximately
1.5 relevant articles per year in the chosen pefiodether these four journals contribute with
78% (48) of the relevant articles. This is about@%he published articles in these journals

(Table 4). The focus on hospitals in the rest efjdurnals is more than 5 times lower.

4.2 Topic: design of costing system issues
Each article has been classified into one grougeakral “design of costing systems”- issues.

The results are displayed in Table 5.

Focused level in the healthcare system;

Design of costing systems Central Both Local TOTAL| %
Product costing issue 2 9 8 19 30,5 %
Funding system issue 4 11 9 24 39 %
Not specifiec 8 11 19 30,5 %

TOTAL 6 28 28 62
% 10 % 45 % 45 % 100 %

Table 5 The distribution of articles into the sub-criteof“design of costing systems”

The majority of the research has focused on Iatz84) and both (45%) levels in healthcare
systems. Funding system issues have attracted attettion (39%). The rest of the articles
have been classified into product costing issueé$f8) and not specified (30.5%). The

category “Topic — Other” is used to structure thespntation. Articles will be presented as

examples of the issues that have been focused on.

Product costing issues

Five articles have been classified as focusingast driversin healthcare. Noreen and

Soderstrom investigated if overhead costs arelgtpcoportional to activity (Noreen &

Soderstrom, 1994)? Using cross-sectional data ¥washington State hospitals, they

indicated that the average cost per activity oratlerage overstated marginal costs by about

40% and in some departments by over 100%. The eutlaaition against the dangers of
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making use of simplistic costing systems. The aye@st per activity should be used with a
great deal of caution in decisions. Balakrishnamc@ and Nath investigated the effect of
service capability (i.e., complexity of operations) operating costs (i.e., in surgery,
laboratory and laundry) (Balakrishnan, Gruca, &M\ai996). Complexity was found to be a
significant determinant of overall operating cosscArthur and Stranahan investigated the
drivers of overhead costs as volume and complestiables in hospitals (MacArthur &
Stranahan, 1998). In the study, complexity wastifled in terms of “breadth” (i.e., number
of services provided) and “depth” (the intensityrafividual services). Both volume and
complexity were reported to be significant drivef$iospital overhead costs. In a field
experiment Maher and Marais investigated how a gham anesthetics would reduce the
demand for nursing services in the recovery room lebspital’s outpatient surgery facility
(Maher & Marais, 1998). The results indicated tt@iventional costing understates and
linear ABC overstated the estimated saving in egfieres on nursing services. In a study
making use of data from a small German hospitasibe learning effects in knee surgeries
were investigated (Ernst, Ernst, & Szczesny, 20B&)cedure time was used as a cost driver
for procedure cost in an ad-hoc costing model. Redwperating time (a small learning
effect) and less complication were identified. @haracteristic of these studies was a
research strategy involving the use of an archieséarch method. Another characteristic was
the use of economic theory to explain the findirg¢hird characteristic was that all studies,

except one, originated from a North American sgttin

Three articles were categorized to focusost allocationandcost behaviarEldenburg and
Kallapur investigated how Washington State hospitasponded to changes in hospital
reimbursements (1983) (Eldenburg & Kallapur, 199He change involved fixed rates for in-
patients and reimbursement based on reported foodte out-patient activity. The hospitals
changed their patient mix and cost allocations &ximize hospital cash flows. Balakrishnan
and Soderstrom investigated if congestion in tlstesy (proxy: the rate of Caesarian sections
in maternity wards) may lead to expense (prevemsly processing of jobs) (Balakrishnan &
Soderstrom, 2000). Their findings from Washingtoat& hospitals indicated that there was
no overall effect of congestion, however, they fasignificant effect for the “at risk”
patients (those for whom physician discretion wighdst). Kallapur and Eldenburg also
made use of data from Washington State to investigew hospitals responded to changes in
their regulatory environment (Kallapur & Eldenbu2@05). Real-option theory suggests that

increased uncertainty leads firms to prefer teabgiek with low-fixed-and-high-variable
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costs. The evidence supported this propositiony Hieo argued that cost behavior
(fixed/variable) was not fully determined by teclogy but subject to managerial actions that
was affected by uncertainty. These studies useddmval research method and economic

theory, and they originate from a North Americattisg.

There is one article addressing, on a general,lévepotential for the ABC method in
healthcare(King, Lapsley, Mitchell & Moyes, 1994). The auteaonclude that such a

complex production environment favors the use ofersmphisticated costing models.

Ten articles have been categorized into the grprgauct costing issues and contracting,
change and no particular product costing desigreis& common characteristic for these
studies is that they only refer to product cossggtems. The main focus in the articles is use

of cost information.

Funding system issues

Twenty-four articles have been classified as faoysin the following topicschange- 8
articles,contracting— 6 articlesno particular funding system issu€ articles and tost

driver study. A common feature of these studies is thay tiscuss various aspects of the
introduction of new funding systems in healthcan®tthe funding system per sé. One
motivation for this is provided by Krishnan: theta#s difficult to obtain (Krishnan, 2005).
One article provides a brief introduction to thdé/@osting Model (YCM?) when studying

the introduction of a new funding system in Austnalhospitals (Chua, 1995). The use of the
length-of-stay and service weights per general italsgervice (i.e., radiology), are the key
elements when allocating costs to the individua@®Rhis model uses number of patients’ pr
DRG and patient days as cost drivers. One art@$ehleen categorized as focusing on funding
system issues arwbst driver§yHwang & Kirby, 1994). Hwang and Kirby investigdte
possible distortions in Medicare reimbursement® ifikpatient costs of the hospitals that
were investigated were driven by multiple drivararGber of patients and patient days), but
these were allocated and reported based on a siagielriver (patient days). The study
cautions against the use of simple costing sysssmsbasis for financing hospitals. It will

lead systematically to reimbursement cross-sulsidizs between insurers.
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Not specified

The categorization of the articles have given tilwing resultschange- 2 articles,
contracting— 6 articles ando particular costing system issuell articles. These studies
discuss various aspects of the use of cost infeomat healthcare. This will be the focus in

the next section of the chapter.

4.3 Topic: use of cost information
The articles have also been classified into onecsitiérion within the topic: “use of cost

information” (Ch. 3.1). The results are presentedable 6.

Focused level in the healthcare system;| Number of
Use of cost information Central Both Local articles %
Benchmarking 1 3 4 6 %
Cost management 1 4 9 14 23 %
Financing 2 3 2 7 11 %
Different purposes 2 15 12 29 47 %
Not specifiec 3 5 8 13 %
TOTAL 6 28 28 62 1009
Table 6 The distribution of articles into the sub-criteriof “use of cost information”

When studying use of cost information, the reseanchave focused primarily on “different
purposes”. 47% of the papers have this double f8clisll articles focusing on one or both
of these areas of use are included, 81% of thelestare captured. 6% of the articles have
focused on benchmarking, and 13% of the article® n@t specified a particular use of cost
information. The focused level in the healthcargtem (central — both — local) and the
selected sub-criteria (for example, benchmarkinig))oe used to structure the presentation.

Articles will be presented as examples to illugtithie research.

Six articles have been classified as focusing enafi€ost information atentrallevels in
healthcare systems. Llewellyn and Northcott dis¢cbieslangers of benchmarking the
activities and processes of hospital life and hoes€'becomes averageas they are
transformed to comply with a national cost accaumtiverage (Llewellyn & Northcott,
2005). Other researchers have discussed poss#ietains from using a too simple cost

model when calculating the national average cobeafth services (Hwang & Kirby, 1994;

% A top-down costing approach allocating cost tavitthal DRGs (invented in the 1970s).
% A focus on both cost management & financing.
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Noreen & Soderstrom, 1994). Inequities in absadune relative levels of reimbursement have
been reported (Hwang & Kirby, 1994). Accordinglgcaunting choices are important:
“because of the large absolute level of healthaaxpenditures, even small percentage
changes may produce significant economic consegséiidwang & Kirby, 1994:128). The
use of national average costs as prices has beeledtgovernment at a distancednd as a
technique of rationing healthcare (Preston etl897). Possible effects on financing and cost
management when introducing funding systems hage teEported (Abernethy &
Stoelwinder, 1995; Chua, 1995). Researchers haaetesl that the role of professional
control was challenged when a new funding systesimtaoduced in Australian hospitals
(Abernethy & Stoelwinder, 1995).

Twenty-eight articles have been classified focusioth levels in healthcare systems.

Three articles focus dmenchmarkingJones discussed possible effects of the “New Wwdbo
reform (Jones, 2002). He concluded that the nati@fi@rence costing initiative was more
suited to the formulation of macro healthcare politan to facilitate meaningful change at
grass roots level. Researchers have reportedibatriances of the reference costing index
within the NHS have been great at both the hospitdlthe HRG-level (Northcott &
Llewellyn, 2003). The absence of a standard, acwnparability of many hospitals and a
lack of standardization in costing practices mayl@x these variances. “The ladder of
success” indicates that the “average hospital” daeexist (Northcott & Llewellyn, 2003).
Banker, Chang and Das argues that there is a neediiodel (Stochastic Data Envelope
Analysis) for estimating benchmarks of hospital/ess (Banker, Chang, & Das, 1998).
These standards should not be average, nor besicer&ontier, but attainable when
benchmarking against best practice organizations.

Another 3 articles focus on tfi@ancingof hospitals. The studies caution that a change in
regulatory incentives imposes changes in hospifdlthe outset of the NHS-internal market
reforms, it was argued that both purchaser andigeoghould be interested in new cost
information (Bryan & Beech 1991). Researchers lereluded that after 1983 US hospitals
changed their patient-mix and cost allocations &ximize hospital cash flow (Eldenburg &
Kallapur, 1997; Forgione, Vermeer, Surysekar, Wared. Plante, 2005).

Four articles focus ocost managementhe introduction of new costing systems in market
based reforms has been the subject of study inwsigeographical settings. Eldenburg
concluded that price information was not enougimémage the cost of treatment (Eldenburg,

1994). To align hospital and physician goals arocw&t management became more important
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than it had been prior to 1983, when Medicare-PRS mwtroduced. Eldenburg reported that
provision of physicians with their own case costd aome comparison information had a
significant effect on hospital costs. Krishnan mé@d from California hospitals that there was
a positive association between the demand for aticmuinformation and price-competition
(Krishnan, 2005). When hospitals compete on qudligre was no such association. The
motivation for introducing local cost informationramvary. The introduction of prices
generated different responses (legitimating anc@zac purposes) in hospitals regarding the
adoption of local costing systems (Jarvinen, 2086 reports from Japan that hospitals
have been reluctant to implement local costingesystdue to doubts over its cost-
effectiveness and medical staff indifference (A2&I06). Cost information was confined to
top executives and mainly used for examining depant profitability.

A majority of the articles (15) focus alifferent purposesPreston reviewed the literature on
the birth of clinical accounting in US hospitals€Bton, 1992). The potential for case-mix
accounting systems to penetrate and alter thenmiteperating processes of hospitals has
been reported (Covaleski et.al., 1993). Rea questia better information of the cost on the
individual patients will lead to better resourcenagement in the NHS (Rea, 1994). Ellwood
investigated how the NHS internal market operatest a “market-based reform (Ellwood,
1996b).“The reality appears to be similar to that foundnrany industrial markets. Contracts
are negotiated and long term relations developeggprdpriate market incentives do not exist
to ensure that economic efficiency is facilitatetigh the price mechanisn{Ellwood,
1996b:300). Jones reported that the developmeiiecfosted HRGs has been a step forward
in understanding how costs are incurred (JoneQd)9%ull-cost estimates may be a basis for
directing attention. Jones point out that it isadgregated accounting information and the
study of the cost implications that may releaserowpments in cost/quality (Jones, 1999a).
Charpentier and Samuelson studied a PPS-refornSimealish county (Charpentier &
Samuelson, 1996). The politicians were faced whidllenges to reduce the physical capacity.
This type of decision-making turned out to be difft. The politicians solved the problem by
asking the hospital to save money, but they gav@stauctions how this should be done.
Kurunmaki reported from the market-based reformBimand in the 1990s (Kurunmaki,
1999).“Ways of thinking, talking and acting within healthre settings had altered. ...Cost
accounting ...had established its position in hospifie’ (Kurunmaki, 1999:122). Carey and
Burgess reported on a process of changing how $welerans Health Administration
allocated costs from central levels to specificgratprograms (Carey & Burgess, 2000).

Siverbo compared the experiences from market refann$weden with Britain (Siverbo,
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2004). Both countries have found it difficult to keause of the market mechanism. The
owners do not want to set priorities, avoid disougthe content of the purchases and seldom
evaluate the outcomes. A crossover to “soft cotgfamd limited competition was reported.
There was no indication that the purchaser-prowgét has increased efficiency within
healthcare. Samuel et.al. explored professionalries as one force driving the recent
healthcare reforms (Samuel et.al., 2005). Lehteaparted from Finland that the introduction
of prices along with a local accounting system (AB@s d'success story”(Lehtonen,

2007). Three articles were categorized into theigrmt specified

The last 28 articles have focudedal levels in healthcare systems. Two articles haembe
categorized into the grodmancing Ellwood’s research on the market reforms in ti&SN

did not support the proposition tHabntracts can be priced on a full-cost basis imanner
which will facilitate the achievement of producteféiciency in the NHS internal market”
(Ellwood, 1996a:25). The findings were further istrgated (Ellwood, 1997). The response of
fund holding family doctors to price signals onithreferral patterns was small.

Nine articles have been categorized into the gamgb managemenfbernethy and Chua
reported that introducing a Clinical Costing Sysiaeman Australian hospital resulted in a
redesign of the local control model (Abernethy &&h1996). The longitudinal study
demonstrated how the design of the control-packeageactively shaped by the strategic
choices of the reforms dominant coalition. Jegep®rted the cost accounting procedures of
Intensive Care units in 12 European countries (32d996). The general impression was
non-systematic diversity with rather under-devetbpeocedures. Kurunmaki, Lapsley and
Melia carried out a comparative study of intensings in UK and Finland (Kurunmaki,
Lapsley, & Melia, 2003). The Finish ICU teams hadabed calculative practices into their
daily routine. The UK teams had not. Pizzini repdrfrom a US-setting (survey) that cost
systems should provide greater detail, and thasidlang costs according to behavior and
reporting cost information frequently to be usdRrilzzini, 2006).

Twelve articles have been categorized into the gobifierent purposed-ive studies have
reported on the market reforms in New Zealand. Réppctual use of the cost systems was
context-dependent (Lawrence, Alam, Northcott & Low@97). The links between the quotas
and the new financial budgets were weak (Jones &ilmg 1997). An emphasis upon
guantities remained dominant. The reforms werebyettionalization and resistance
(Doolin, 1999). The reforms were perceived as phog a new controlling technology (Lowe

& Doolin, 1999). The construction of a network wasried out to get the reforms through
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(Lowe, 2000). Pettersen reported how the Norweg@arernment's PPS-reform got lost in its
implementation (Pettersen, 1999). There was limet@dence of improvements of efficiency.
Despite this, the government of Norway launcheéw financing reform (PPS) in 1997
(Pettersen, 2001b). Modell studied this reformne diospital (Modell, 2001). He found
evidence of legitimacy-seeking and efficiency-ertdiag rationales forming part of the senior
management’s rhetoric. Nyland and Pettersen irgegstl the link between budgets,
accounting information and the decision-making psses in a large Norwegian hospital
(Nyland & Pettersen, 2004). The study revealedadaoupling between budget decisions
and activity consequences.

Five articles have been categorized into the gratspecifiedJacobs, Macron and Witt
investigated the provision and use of cost inforamaby doctors in the UK, Germany and
Italy (Jacobs, Marcon, & Witt, 2004). Such typesrdbrmation were only available to
clinical staff at the most senior level. Scarpareestigated the possibility of integrating cost
and quality data (Scarparo, 2006). Swedish Clirda&ctors considered cost information as
an important and complementary aspect necessamgdnaging clinical activity. This finding

was in contrast to their Scottish counterpartsivae

4.4 Theory
The types of “Theory” used in the study are thetmeixerion that describes the research

(Table 7). Because only a few articles were usely, the dominating trends will be
commented in Ch. 4.4 and Ch. 5.

Design of costing Theory; Number of
systems Economic¢| Organisation theory| Sociology| Other theories|No theory| articles %
Product costing issues 11 7 1 19 30.5%
Funding system issues 7 2 10 1 4 24 39.0%
Not specified 7 5 3 4 19 30.5%
TOTAL 25 2 22 4 9 62
% 40 % 3% 36 % 6 % 15 % 0 %
Table 7 The distribution of articles into the criteria“tfieory” and design issues

In the reviewed studies the most popular theorefiame of reference are “economics”

(40%) and “sociology” (36%). Within the group ofcanomics” we find studies taking on a
rational perspective in the economic analysis efathocation and use of resources in e.g.,
newly created healthcare markets. Other studiesadknctional perspective on management
control inside hospitals. The efficiency of the mgmtroduced accounting techniques is
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investigated. We find many studies investigatinggdes that drive costs in hospitals. A few

studies are making use of principal-agent thedspciology” is another popular theoretical

basis for understanding accounting praxis in heaf#n organizations. Within this group we

find studies making use of institutional theorgnslation theory and models of professional

rivalry. This diversity in theoretical frameworksas/part of the motivation for presenting the
statistics within the selected general groups.di&®the discussion in chapter 5. These results
are next compared with the frames of referenchérpther review<.

Number of Shields, Scapens & van Helden,
The theories employed| articles % 1997 | Bromwich, 2001 2005
Economics 28 409 52 % 24 % 20 Po
Organizational theory 2 3 % 22 % 20 % 33 %
Sociology 241 369 6 % 22 % 16 Vo
Other theories 4 6 % 09 0% 13 %
No theory 9 159 20 % 34 %o 18 Vo
TOTAL 62 1009 100 % 100 % 100 %
Table 8 The results compared with other reviews of acdognesearch

“Sociology” has been far more used by accountisgaechers when studying healthcare
(36%) than in the other reviewed literature. Ipasticularly interesting to notice that this
theory has been far less employed when studyinggosdctor (16%). “Economics” has been
more used when making sense of the observationstealthcare (40%) than from general
public sector research (20%). Van Helden’s reviesiuded many studies from healthcare.

4.5 Research method
The last criterion used for describing the selecésaarch is “research method”. The results

are displayed in Table 9.

Research method,
Design of costing | Archival | Case/field Literature | Multiple [ Other | Number of

systems study study Survey | review | methods| methods| articles %
Product costing issue 8 10 1 19 30.5%
Funding system issue 3 12 3 1 3 2 24 39.0%
Not specifiec 1 11 3 2 2 19 30.5%

TOTAL 12 33 6 3 4 4 62

% 19 % 53 % 10 % 5% 6.5% 6.5% 0%

Table 9 The distribution of articles into “research methadd design issues

2" Mellemvik et.al.’s review has not been includedhis comparison due to its focus on Nordic researc
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53% of the published research has employed casettiedy research methods. 19% of the

articles have employed an archival study appro@bé.findings are in Table 10 compared

with the other reviews.

Number of Shields, | Scapens & | van Helden,
Research methods; articles % 1997 Bromwich, 2005

Archival study 121 20 % 14 % 6 % 5%
Case / field stud: 33 53% 7% 37 % 53 %
Survey 6 10 % 18 % 15 % 7%
Literature review 3 5 % 9 % 8 % 8 %
Multiple methods 4 6 % 0 % 0 % 14 %
Other research method 4 6 % 52 % 34 % 13 %
TOTAL 62 100 % 100 % 100 % 100 %

Table 10 The results compared with other reviews of acdognesearch

A case/field study approach is particular poputgpublic sector research (53%). This method
is seldom seen in North American accounting resegbields, 1997). Archival study is

more frequently used in healthcare research th#meither reviewed research (20% vs. 5%).
The use of surveys is in line with the comparableaws. The next table (Table 11) displays

the research method and country. All comparatigeasch has been grouped as “multiple

countries”.
Country where the research was carried out;
Multiple [Number of
Research methods; US | CA| UK | NZ |AUS]| FIN |[NOR|[SWE|GER| JP | countries| articles
Archival study 10 1 1 12
Case / field stud 1 10 6 2 3 5 2 1 3 33
Survey 1 2 2 1 6
Literature review 1 2 3
Multiple methods 4 4
Other research method 2 2 4
TOTAL 19 1 14 6 4 3 5 2 1 1 6 62
% 31 %| 2 %] 23 %| 10 %| 6 %] 5%| 8 %| 3%| 2 %| 2% 10 % 100 %
Table 11 The distribution of articles into “research methadd country

Half of the research carried out in the US has aselival study. Case/field study is a

popular research method in countries with a taxethdealthcare system.

4.6 Summary of the findings
The scientific accounting literature has not focusaich on healthcare (1.4% of the

published articles). When healthcare has beenujec of study, the focus has been on local
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(45%) and both (45%) levels in healthcare systdrhe.majority of the studies have focused
on the use of cost information. When studying tbe of cost information, 81% of the articles
have focused on financing and/or cost managema&#. & the published articles have
employed a case/field study research method. 19%eddrticles have employed an archival
study approach. Theories categorized as “econond€@®) and “sociology” (36%) have

been frequently used to explain the observations.

In general, costing system design issues haveeawst focused on very frequently. One article
briefly describes the YCM-costing methodology wiséundying other issues. In some studies,
aspects of costing system design have been sthgliading an archival research method.
These studies conclude that complexity is one itapddriver of costs in healthcare.
Researchers caution against using a too-simpliesting system in such an environment.
Costing systems installed locally in hospitalslakesled “clinical costing systems” and
“ABC-systems”. The characteristics of these systdrmwever, have not been described. The
costing systems in healthcare have most often tederred to only when studying the use of

cost information.

A particular focus has been on the introductiofuotliing systems as DRG-prices and on
various effects of these reforms. Researchers trépatrthe introduction of a price mechanism
alone is not sufficient to facilitate productiondaallocation efficiency in hospitals. There is
one success-story about the introduction of pradesg with a local accounting system
(ABC). Unintended consequences of the use of aeanagonal costs for benchmarking and
financing purposes have been reported. Changesvite mix and cost allocation procedures
to maximize cash flow have been reported. In th&SNiiternal market reforms, contracts
were negotiated and long-term relations developas was the praxis prior to the reforms.
Resistance to reforms has been reported. Resesittdnvg been concerned about possible
negative effects on hospital life when making ussimple costing systems. There is a danger
that the use of national average costs in fundystesns may promote “averageness” in
hospital activities and processes as they areftianed to comply with national cost

accounting average.
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5 Discussion

The presentation of the data has providedpicture of the research. | will focus this
discussion on what have been reported about cosystgms and use of cost information in
healthcare. Then | will comment on issues that seehave been less frequently researched.

The use of research methods and theories in thewet studies will be commented.

Managing hospital costs requires an understandifactors that lead to expense
(Balakrishnan & Soderstrom, 2000). Researchers pawveed to non-volume drivers such as
complexity as an important driver of overhead costsospitals (Balakrishnan et.al., 1996;
Hwang & Kirby, 1994; MacArthur & Stranahan, 1998pmplexity may be defined as
“breadth” (the number of services provided) andpttié (the intensity of individual services)
(MacArthur & Stranahan, 1998). These studies haes inandatory aggregated data reported
to the healthcare authorities that is accessibtedearchers. Researchers, however, caution
that such full-cost estimates may be a basis fecting attention, but only disaggregated
accounting information and the study of the cogilications may encourage improvements
in cost/quality (Jones, 1999a). It is reasonablkexjmect that hospitals have more detailed
insight into the factors that cause costs, buktlaee as yet no empirical studies of costing
systems in hospitals. There is, therefore, stiiscderable ambiguity related to the design and
use of costing systems in hospitals. The one apstindel in healthcare described in the
literature in some detail is the YCM (Chua, 1998)is model makes use of the length-of-stay
and the number of patients, that is, two cost dsivehen allocating costs to the individual
DRGs (Chua, 1995). These cost drivers have beahfasdecades as proxies for the factors
that drive hospital costs. Some researchers claizetsystems that use few cost drivers as
“simplistic” (Hwang & Kirby, 1994; Noreen & Sodersim, 1994). These researchers caution
against the use of simplistic product costing systen particular, average cost per activity
should be used with great deal of caution in denisnaking (Noreen & Soderstrom, 1994).
Costing procedures are particularly important whational average service costs are used in
funding systems:Even small percentage changes may produce sigmfieconomic
consequences(Hwang & Kirby, 1994:128). There is need for metedies that discus

factors that lead to expense in healthcare.

The review has illustrated that the use of new ilgpdystems in market-inspired reforms

(accounting change) has created opportunitiessgearch in many countries. The
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appropriateness of the use of the new costing mgspgaced centrally in healthcare systems
for the purposes healthcare policy formulationafioing and benchmarking has been
discussed (Jones, 2002; Northcott & Llewellyn, 200®Be output from such systems
indicates thatthe average hospital'does not exist (Northcott & Llewellyn, 2003). Thare
thus challenges when making use of national averages for benchmarking and financing
hospitals (Llewellyn & Northcott, 2005). The usesoich average service costs for financing
purposes has been describetgavernment at a distanceand as a technique of rationing
healthcare (Preston et.al., 1997). Jones conclhdéshe use of national average costs is not
useful for facilitating meaningful change at gressts level (Jones, 2002). The process of
introducing such systems has been studied. Theofg@efessional control in hospitals has
been challenged when reforms have been introdudeerfethy & Stoelwinder, 1995). An
Australian hospitals’ entire control-package hasrbeeported to have been redesigned
according to the leading coalitions’ strategic pties (Abernethy & Chua, 1996). The
market-based reforms introduced in New Zealanditedspmet rationalization and resistance
(Doolin, 1999). A network of stakeholders was camsed to carry the reforms through
(Lowe, 2000). Other experiences from market-baséatms during the 1990s have been
reported. Focus on full-cost prices and contractseado not facilitate the achievement of
productive efficiency in the NHS-market (Ellwoo®96a). Siverbo reports that there is no
indication of increased efficiency effects from th&oduction of purchaser-provider split in
Sweden and Britain (Siverbo, 2004). “Soft” contsaahd long term relationships prevailed in
both Sweden and Britain — as before (Ellwood, 19%kerbo, 2004). The reforms in Finland
are reported to have changed the ways of thinkalking and acting in hospital life
(Kurunmaki, 1999). Lethonen reports on a succesy gtvolving both prices and local ABC-
cost estimates (Lehtonen, 2007). Despite this siagtcess story, the research literature has

reported many unintended consequences of the \&amgborm initiatives.

The introduction to this review pointed out that@enting research in the public sector has
not focused much on costing issues (van Helderg)2dWis review has confirmed this
insight also to be valid for research carried ouhie healthcare-sector. Only one article has
briefly described the costing methodology (YCM) dige the costing system installed
centrally in healthcare systems (Chua, 1995). Therevery few articles referring to local
costing systems (Abernethy & Chua, 1996; Lawrenad.£1997; Lowe, 2000). No article
describes the new costing systems per sé. In #B@sli@chnical positivistic accounting

research was criticized (Broadbent & Guthrie, 19€2jtics argued that contextual issues and
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the power of accounting to achieve change in oggdioins should be given attention
(Hopwood, 1983). This review indicates that accmgntesearchers have responded to this
call for a new research focus. When accountingarebers have focused on the use of cost
information, they have not described the desigmelds of the product costing systems.
Accounting researchers have therefore not discubselihk between costing system design

and use.

The majority of the articles have addressed theofisest information involving the DRG-
system. One explanation for this may be the higieetations allocated to the DRG-system
(Fetter, 1991, Fetter & Freeman, 1986). The DRtase a potential to penetrate and alter
the internal operating processes of hospital€bvaleski et.al., 1993:65). In the 1970s the
introduction of the DRGs along with a new costingthodology (YCM) represented major
innovations (Preston, 1992). These innovations \adopted by governments throughout the
world as new tools for improving the allocation grdduction effectiveness in healthcare
(Samuel et.al., 2005). In a situation with larggggamental reforms involving new costing
systems and motivated by the call for less posiiviresearch, a fruitful research strategy
seem to have been to investigate the various eftdaising the new accounting technology.
The accounting technology (the design) was takegranted. The frequent use of the
case/field research method and sociology suppugdihding. Another explanation may be
found in the complexity, time and costs involvedenttosting hospital services. Detailed
costing in hospitals has been reported to be tealipidifficult and expensive (Ellwood,
1996b; Jones, 1999b). A third explanation may imitéid access to research sites (hospitals)
and relevant data (costly to access) for analygistinan, 2005). There are some studies that
use the archival research method and economicytheanvestigate cost drivers in healthcare
(Appendix 2). It is common for these studies to sisgistical methods for analyzing large
time-series. The data used is the mandatory repdet to the government. The data is

standardized and accessible to the researchers.

The data indicate that there is a relationship betwwhere the research has been done
(country), theory and research methods (TableTlg.majority of the case/field studies have
been carried out in countries with public healtrecsystems. Few studies carried out in the
US and/or published in US-based journals make tifesoresearch method. To be able to
make use of case/field research methods you have gpanted access to organizations. In the

US many hospitals are private companies or charilibe data accounting researchers seek
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may in such an environment be regarded as senshogess may thus be denied. The
situation in countries with public healthcare systdas quite different. The observation of
these differences is not new. As such this revieescthot ad new knowledge to the present
insight. Broadbent and Guthrie (2008:131) labed tlimerican Mainstream” versus

“Contextual’®®

research. Scapens and Bromwich (2001:249) ob#eatteconomics remains
the primary theoretical basis for much managemenbanting research”In terms of
Scapens and Bromwich (2001:251)ynderlying much of this North American researchhe
notion of decision-making and control by senior agars. As a result, management
accounting is seen as the process of providingnmédion for senior management to enable
them to take decisions and to control their busess Thus in “American Mainstream”-
research we find studies with much emphasis omfemation passed up the hierarchy,
particularly in the analytical studies which usemamic theory (e.g., agency-theory and
transaction cost economics). “Contextual” reseamgbroaches does not take the nature of
management accounting for granted and seek tor heitierstand the management accounting
practices they observe. These researchers ofterageéfield studies and sociology or
organizational theories to make sense of theirmbsens. The observation may motivate

e.g., Nordic accounting researchers to carry oytiecal research in organizations.

5] Conclusions and further research

The first conclusion from this study is that cogtsystems involving the Diagnosis Related
Groups (DRG), and particularly the use of fundiggtems involving DRG-prices, have
received much attention. The second conclusiomathere has been little focus on the
design and use of local costing systems. The tianttlusion is that case studies have
reported that the introduction of the new costiimfation has had unintended consequences

for the control of the hospitals.

The main finding of this study is that, to a greatent, accounting researchers have focused
on national costing systems and the use of natjmzgs to allocate resources to hospitals.

Little attention has been paid to local costingeiys in hospitals.

% The term "Alternative” was used in their 1992- palsector research review (Broadbent & Guthrie92)9
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We know that costing and cost management haveeawst the focus of much public sector
management accounting research (van Helden, 2066)review of the scientific accounting
literature supplements van Helden'’s conclusion dinging out that the design of local

costing systems in hospitals has not been the folcony accounting researchers. The main
focus has been on costing systems placed centhalalthcare systems and the effects of their
use. Because this is the only literature revietheactual area, we label the contribution “the
literature gapcontribution”.

This review suggests the need for rethinking theveational studies of healthcare practices.
We know little about the actual design and useosting systems at the local level. There is a
need for more empirical studies of these topics.
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Essay Il National prices and local cost estimatesi na

university hospital: A correlation analysis

Abstract

In recent years product costing systems have b&tablshed centrally in healthcare systems
for formulating healthcare policy, benchmarking dindncing purposes (Kjgllesdal, Essay ).
Researchers have reported that the use of costmatmn from such systems may promote
“averageness”(Llewellyn & Northcott, 2005). Yet we know thatelaverage hospital does
not exist. Little empirical evidence has been regmbon the dilemmas in the local control of
hospitals when they are promoted to be cost avdiggiesdal, Essay I). This motivates the
present study. The research question in this ecapstudy is: To what extent is there

coherence between national prices and local ctistaes?

An empirical study was carried out at a Norwegiaiversity hospital (tertiary care). This
involved the construction of local ad-hoc costrasties and comparing these estimates with

the corresponding national prices. The study lethitee conclusions.

The first conclusion is that there was low corielabetween the national prices and the local
cost estimates. The second conclusion is that ratittie variation was explained when using
categorical cost estimates. Categories of hosgpailary — secondary — tertiary care) may
reflect a different cost structure than the nati@varage. The last conclusion is that local
product cost information may be one important irtpudscertain profitability or loss and to
provide a basis for exploring alternative actiond aonsequences.

The main finding of this study is that the statigtianalysis showed that there was low

correlation between the national prices and thalloost estimates.

This quantitative analysis of an explicit relatibipshas illustrated that hospitals with a low
correlation between national average prices aral must estimates may benefit from having
a local costing system. This finding may motivatgHer studies on the design and use of

local costing systems in university hospitals.
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1 Introduction

In recent years the healthcare sector worldwidebkas subject to various reform initiatives
that involve the implementation of costing techmigjjvan Helden, 2005). The use of prices
has been central in these reforms to mimic the etariechanism (Samuel et.al., 2005).
Medicare's DRG-prices (Diagnostic Related Groups)n example of cost information from
a costing system placed centrally in the healthsactor*. This model uses the Yale Costing
Model where the length of stay and the number sésaer DRG are the central allocation
bases (Fetter, Brand, & Gamache, 1991; Samuel, &0dl5). American hospitals did not
install elaborate costing systems before Medicatreduced their DRG-model in 1983
(Demski, 1997). Now years after this, only a mihoaf the US-hospitals have installed
advanced local costing systems (Carey & Burge<30;24ill, 2000). Such systems are called
“Clinical Costing Systems” (Abernethy & Chua, 1998)‘patient-based cost system” (Lowe,
2000). What is common to such local costing systertisat they are costing the services
provided to the single patient (Jarvinen, 2006 udim healthcare systems we will find
costing systems at different levels designed fffedint purposes (Kjgllesdal, Essay I). At
central levels average service costs are useaiforulating health policy, financing and
benchmarking purposes. In hospitals local servast estimates may be compared with the

relevant prices and used for management purposes.

Homogenous cost pools and allocation bases areriamido enablécomputing more
accurate costs of a given cost obje(@tforngren et.al., 2000:504)n a homogenous cost
pool all of the costs have the same or similar eaaisd-effect relationship with the cost-
allocation base”(Horngren et.al., 2000:504). The art of desigrargpsting system is in
choosing a limited number of activity measures g the number of cost pools (Noreen,
1991). In such a process both activity measuresasipools are aggregated. When
aggregating, though, details are lost. This proaffests both the homogeneity of the cost
pools and the activity measures as well as thaulrsefs of the cost estimates (Demski, 1997).
The literature has reported that collecting theso$treating every patient within a
healthcare system (for example, N®Sre thought to be complicated and expensive
(Llewellyn & Northcott, 2005). National costing $gms have less homogenous cost pools
due to the costs involved with handling a multipbst pool system from many hospitals. We

thus knowa-priori that there will be differences between nationalgs and local unit costs.

34 www.cms.hhs.gov/home/medicare
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It would be a surprising finding if national pricase perfectly correlated with local cost

estimates. Why then investigate the correlatiowbeh such product estimates?

In the business sector you normally find costingtesys only within the firms. The firm
calculates its product costs to support local decisaking. The in-put and out-put prices are
set primarily in markets. Based on such signals)di‘'select the best production plan”
(Demski, 1997:13). The firm transforms the priagnsils to local action.

In some aspects, healthcare systems work in comtréisis general picture. The relationships
between actors within a healthcare system havevalved naturally from the existing factors
of supply and demand (Ellwood, 1996b). The govemtrreeheavily involved in the

financing, the provision and the regulation of seevices (Preston, 1992; Alexander, 1994).
One such recent initiative introduces an incensitrecture involving prices confronting the
providers of care (Ellwood, 1996a; Oliver, 20050#yer, 2005). The government wants to
influence the hospitals and the selection of theaduction plan. One rationale for this
approach is that prices may enable the partiesmatimealthcare system to negotiate
contracts'in a manner which will facilitate the achievemaeaitproductive efficiency”
(Ellwood, 1996a:25).

The construction of such internal healthcare marlea challenge. For example, within the
National Healthcare Service of the UK (NHS) thesiriton of the market'$nvisible hand”

was soon replaced by thavisible handshake(Ellwood, 1996b:298). The use of prices,
however, still persists. Another rational for th&roduction of prices may be to support the
core objectives of the healthcare system (Larsed7 . “Securing equal access for equal
need remains the overriding objective of the syst@diiver, 2005:576). The funding systems
for the providers of caréhas always focused more on dividing the cost afvating services
equally ... than promoting efficiencyHakkinen, 2005:111). The use of prices in the
healthcare sector is thus a more challenging tesk its the selection of the best production

plan.

Economists recommend that incentives should nstioeg when healthcare providers have
many different activities to perform and when thagedifficult to measure (Propper, 2005).

% National Healthcare Service (UK)
% www.nhs.uk/aboutnhs/CorePrinciples
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This is often the case in university hospitals wehkpect to activities related to patient
treatment, teaching and research. One solutiodmgachallenge is that chosen in Norway. The
piece rates of these funding systems are not 1Ga%e @stimated national average cost. The
percentage of the estimated national average @sli-af production has been debated
(Pettersen, 2001b). The debate has centered oregiaive influence of a high rate on the
overall cost control, the allocation efficiencyWwetn providers and the hospital’s focus on
profitable diagnoses (Hagen & Kaarbge, 2006). Rekd@as also pointed to external effects
(i.e., increasing labor costs) of the introductidractivity-based funding systems (Bjgrnenak
& Pettersen, 2000). The national prices may havetemded effects (Larsen 2007).
Accordingly, in healthcare markets it is a speclallenge to construct an incentive structure
to support the intended purpose(s). By investigai@ correlation between national prices
and local cost estimates new insight into the factioat influence the differences in product
costs may be created. With such insight the firemsadf healthcare services may be able to

construct more precise incentive structures. Thanie motivation for the study.

In 1990 when creating the internal market withia MHS, the government required that the
prices should be “cost-based”, related to actif¢tgiume), comparable, with no cross-
subsidy and represent the long-run average “trastsc(Ellwood, 1996b). The existence of
national prices and the benchmarking of hospitatxsignal that there is an average cost of
production in healthcare (Northcott & Llewellyn,@%) Anell, 2005; Hakkinen, 2005). Such
use may positiofaverageness as an ambition for the hospital as@a institution”
(Llewellyn & Northcott, 2005:567)The activities and processes of hospital life “bete
average” as they are transformed to comply with¢bst accounting averaggLlewellyn &
Northcott, 2005:555). To provide empirical evidené¢he dilemmasaverageness’may

create in the control of a hospital is another wation for the study.

Experiences from the Norwegian healthcare systara Ao motivated this study. In the
early 1990s experiments in some hospitals wergechout with a Prospective Payment
System (PPS) based on the DRG-system (Petters@®). Foach hospital was expected to
produce a service mix of 470 different DRGs. A d&d reimbursement price was calculated
for each DRG based on historical national averagésc The hospitals were reimbursed by
these standard prices times a piece-rate of 40%rddt of the hospitals’ budgets were mainly
bloc-grants. Despite the negative experienced) adale PPS was introduced in 1997 to all

hospitals (Pettersen, 2001b). Pettersen indichigdctinical leaders made different
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conceptualizations of the new funding system thase of the government. Due to these
differences in the perception of the prices, mondiguity was introduced to the control of

the hospital’s activity and costfReforms then become signals, which the individuamber

in the organization has to interpret and understaii@ettersen, 2001b:563). To investigate
the relationship between national prices and looat estimates may provide a basis for better
understanding the funding system and its relatigpnsith a hospital’s cost-structure. This is
valuable information in all organizations. Havingk insight may be even more important if

the correlations are low. This is a third motivatfor the study.

2  The research question

To those in charge of the local production in htzdpj national prices are an important
exogenous input to their planning processes. WRpaosed to national prices a natural
guestion for a local manager (hospital, clinic,alément, section, laboratory etc.) may be:
what are the costs of my services? Differenced bgisveen hospitals in the local activity-
mix and cost-structufé We thus know that an average hospital does rist @¥orthcott &
Llewellyn, 2003; Llewellyn & Northcott, 2005). Isireasonable to presume that local cost
estimates — reflecting insight into the local proiitin processes — will more precisely reflect
the local hospital’s cost structure than do nafiavarage prices. When comparing a national
price with a local service cost-estimate, therefbilikely there will be a small correlation.
The literature review indicated that no statistiealdence has been reported about the
dilemmas in the local control of hospitals whenythee supposed to be controlled by using
national DRG-prices (Kjgllesdal, Essay I). In tmanagement accounting context we ask:

To what extent is there coherence between natmiads and local cost estimates?

3 Method

The research involves estimating the local prodast and comparing these with the relevant
national price. This study originates from a Nornaagcontext; therefore relevant background
information about the Norwegian healthcare systelrbe provided (Ch. 3.1). The available

national costing systems at the time of capturregdata will also be described in some detail.

37 For example, Norwegian dataww.sintef.no/SAMDATA& www.helsedirektoratet.no/statistikk/samdata
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Several decisions regarding the research design tiedye made in order to investigate the

research question. The various research desigeeuiill be accounted for in section 3.2.

3.1 Contextual information

3.1.1 The Norwegian healthcare system

The Norwegian healthcare system is often charaet@rs a decentralized NHS-model
(Oliver, 2005; Maynard, 2005). The system is dor@ddy public healthcare providers and is
financed by a centralized tax-based funding madabén & Kaarbge, 2006). The Norwegian
hospitals have been financed by a combinationafibgrants and various national activity-

based funding systems (Kaarbge, 2005; Larsen, 2007)

3.1.2 National costing systems in Norway

The relationship between the two general levetb@healthcare system (central — local) and
the organizational levels is illustrated in Appeadli A hospital in the Norwegian healthcare
system represents th¥ 8rganizational level. The patient approachinghéalthcare system
receives a hospital’s various services at fhergjanizational level i.e., the physical location
(e.g., a ward, an out-patient clinic or a laborgtofhe relationship between the general
groups of hospital services and the different obgtcts often encountered in costing models
and price-lists - is illustrated in Appendix 2. Wit each general group of hospital services
there may be a hierarchy of different categorieseo¥ices provided the patient. The actual
mix of services the patient receives during hishaspital stay may vary even within a given
DRG. Appendix 2 illustrates that there is a hiengrof available cost objects in hospitals that
may influence the design of a given costing systeime. DRGs are aggregated cost objects.
Hospital services are disaggregated cost objebessd differences are reflected in the two

general groups of Norwegian national costing system

One national costing system for in-patients is dasethe DRG-system (Fetter et.al., 1991;
Samuel et.al., 2005). This system has been adjtsth@ Norwegian context (Buhaug, 1999;
Pettersen, 2001b; Larsen, 2007). The costing systas ten different aggregated allocation
bases (services) to calculate the average cogigbient in each DRG-group. At each selected
service the relevant labor costs, the operatintsa®d the allocated internal service costs

from the hospital level are aggregated into one posl. The system thus calculates the full-
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costs. The costs from the cost pool per servicaynare then allocated to the cost objects
(DRGs), making use of one allocation base (numbhospital stays per DRG). Another
important group is the one that uses the lengsgtayf (LOS) per patient as the allocation base.
Radiology services are one among several broadcalesBrvice categories in this costing
system. Weight systems per medical service an®@R& have been developed. The cost

weights are periodically, but not frequently, ugdia{Kveel, 2006).

There are different national costing systems thitiutate the costs of the services for out-
patients in both public and private provid&rdhere are different systems for out-patient
clinics, laboratories and radiology services (Larg907). The system for radiology services
may serve as an example of the general costingauelibgy*®. The service(s) that have been
provided the patient are described by one or seMEIRAKO-codes (NOrsk RAdiologisk
KOde) in the local activity databd8eThe prime use of this information is for reimtement
purposes. The NORAKO-codes give a good descriptionedical terms. The combination of
codes may describe more than 240,000 radiologydimts”. In praxis about 60,000
combinations are used on a daily basis. The ideatibn of homogenous services (products)
in this sector is thus a challenge. The term “itigasions” has been introduced to get a more
aggregated level above the NORAKO-codes. The caoatibims of NORAKO-codes have
been grouped into approximately 350 investigatidie patient’s visit in a laboratory (for
example, CT-scanner) is called a session. Perosess time (patient in — out in minutes) is
registered in the local activity database (RIS)e®ession may result in several

investigations. The hierarchy of cost objects dislbgy services is illustrated in Figur&'l

Sessio

2

Investigation(s

2

NORAKO- code (s

Figure 1 The hierarchy of cost objects of radiology sersice

3g http://www.shdir.no/kodeverk_og_pasientklassifiskg

%9 http://www.kith.no
0 Radiology Information System (RIS)
“1 The DRG is a more aggregated cost object (seeAmpendix 2).
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Every NORAKO-code is related to one of 38 (in 20p8inary weight groups. The cost-
weight expresses the national average consumptigasources in this group of cost objects.
The primary weights of the NORAKO-codes are aggredyanto the relevant investigation
and session. Price rules restrict this aggrega@uory the weights of the NORAKO-codes
registered by a unique booking number on the idahtlate are aggregated. This aggregation
may provide a considerably higher (than the 38 arymveight groups) number of weight
estimates describing the activity per session.sEssions involving demonstrations of old
pictures or pictures sent from other hospitalsadien not given a primary weight (=0). This
results in a complex reimbursement system. Thasatcahe clinical level have to test out
different combinations of NORAKO-codes to determiine reimbursement per session.

The primary weights have been established throudgtailed costing exercise in 2000 with a
revision in 2002. The price per unit weight (1 ®yecided by the Ministry of Health each

year. This unit price may also be changed withgivan year.

Generally, the available national costing systermasvaccording to this formula per chosen
cost object

WEightNationaI X Unit priceNationaI = Costnational

3.2 The research design
In this section my choices of research site, habpérvice, costing system and tests are

discussed.

3.2.1 Research site

The first choice involves choosing a research sitgenerally held assumption at the
Rikshospitalet HF, Oslo was that the national [@ide not reflect the “true” costs of
production. The hospital’s role in the healthcaretam of Norway is providing tertiary care.
The case-mix (more adverse cases) thus deviat@sdnoational average. The activity at this
hospital involves many services that are perforomdg at this hospital. The hospital is the
only site in Norway that carries out transplants.(ikidney transplants). The hospital is the
largest transplant center in the Nordic counti$ecial medical services have been

established to serve the hospital’s position withmhealthcare system. This involves a

*2 For example, DRG, session or investigation (see Appendix 2).
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specialized cost structure of machines and highbwkedgeable personnel. The hospital is
also a university clinic. One argument for the cleaf this hospital was its deviating cost
structure from those other Norwegian hospitals. 8¥erage cost per in-patient at
Rikshospitalet HF in 2003 was 27,400 N&KThe national average was 25,000 NOK. The
average expense level was thus 9.6% above thenabtigerage. The second argument for the
choice of this research site was one of conveniandecosts. Being an employee the
researcher had access to Rikshospitalet HF. A #igdment is the one of relevance. Due to
its position within the healthcare system, question the financing of Rikshospitalet HF are
frequently debated. Finally, involving but one @®h site was assessed to be a sufficient first

step in the research process.

3.2.2 Hospital service

The next step in the research process was theechblwospital service. In the fall of 2003 the
director at Rikshospitalet HF initiated a projextalculate internal prices for radiology
services. This was an ad-hoc costing exercise sithation at hand was a steady increase in
the demand for radiology services, but limited @xasources allocated to this department.
The rational for the project was that the use tdrimal prices may make the clinical users
(doctors) of the services more sensitive to théscolsproduction at the Radiology department
that were incurred outside the normal working hq8¢46). The initiative appeared as an
opportunity to address the research question. bee of hospital service was the radiology
service. The selected activity was the total nundbeessions carried out in the first 6 months
of 2003. This activity was regarded to be represterd for this hospital and hospital service.
The purpose of the study is not to generalize herobospitals, but to explore the situation at

one hospital.

3.2.3 National prices and local costing system

The third choice to make was to decide upon whational price-list and local costing
system to focus. There were within the field ofiokahy services two national costing
systems in Norway. The national costing systenmrfgratients uses a weight system (for

radiological services) per DRG. The fact that the@eghts only reflected the physician’s

43 Corrigated for the average cost weight per D8€&: www.SAMDATA.no 2003 table 5.4.
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workload pr DRG was a major argument against thecsen the national DRG-prices
(Nyland, 1999). This study will thus not focus & tDRGs as cost objects.

In the discussions with the local managers we eeskthat a national weight is routinely
attached to every session (both the in- and theatients) in the local Rf4 This made it
possible to compute the relevant price per sesSio@.session is the cost objects identified at
the organizational level were the patient is predithe service (Appendix 1). This insight led
to the choice of this costing model as the natiaoating system. An ad-hoc system,
informed by the ABC-technique, was chosen as tbal loosting system. The ambition for the
construction of this local costing system was tineste the full costs of every patient’s
contact (i.e., every unique session) with the hHagpiRadiology department.

The situation at this hospital was thus that nolbdatgw the costs of their radiology services.
Yet the national prices per session were knowhebperating level and accounted for at the
Radiology department. These prices were exogemotetlocal planning and control
procedure. Accordingly, in the context of this stalde national prices will also be regarded

as exogenous.

3.2.4 Testlevels
The fourth choice to address was a decision ontwdliimensions to investigate. We want to
study to what extent there is coherence betweeanaiprices and local cost estimates. This

involves two sources of variation: motfednd data. This is illustrated in Figure 2.

The investigated dimensionp . Cost model
National Local
Data National 1 2
Local 3 4
Figure 2 The investigated dimensions

Two types of analysis will be carried out: analysishe cost level and the cost structure.

*4 Radiology Information System (RIS)
“5| view a costing system as a model (a set of atlon-rules) installed in an organization.
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The first investigation focuses on the nationatiogssystem and introduces only variation in
the data. The investigation of thest levelwill be carried out by comparing the national
average price per session with the correspondicey boverage cost estimate. The work with
the local costing system will give an estimatehaf full-costs ,) involved in producing the
hospitals radiology services. This will give animstte of the average full-cost per sessions.
The constructed ad-hoc costing system can thusdreas the local costing system for the
hospitals radiology services. The national weigistam uses a unit price, that only affects
the cost level but not the cost structure of th&-estimates. When investigating the cost
level, the national unit price{) (position 1) will be divided by the average lotall-cost

estimate ;) (position 3).

The second type of investigation focuses on themalt costing system with national data
(D,) and compares this with the local costing systeth lecal data®,). The investigation
will focus thecost-structurebetween the out-put from the two costing systguosifion 1 vs.
4).

The Department of radiology serves two groups tiepss: out- and in-patients. Given this
background, the tests will be conducted on botlotitepatients (test A) and the in-patients
(test B). The data will be further partitioned imliéferent categories of services.

A correlation-test measures the joint variatiotvio variables. The Pearson correlation (-1 to
+1) examines the strength of the linear relatignéf@tween two variables (Altman, 1991,
Shadish, Cook, & Campbell, 2002; Ghauri & Grgnh&@@f)5¥°. The size of a correlation
does not per see indicate relevance. It only indgthe strength of the association between
the pairs of variables as a single number. Graphethods are important for examining the
variability of dat4’. The interpretation of the size of a correlatioefficient depends on the
context and purposes of a study. 0.8 may be vevyflone is verifying a physical law using
high quality instruments, but may be regarded ag kigh in the social sciences where there
may be greater contribution from complicating fastd@ he ad-hoc costing system is
constructed to capture the cost differences betwessions carried out in (8-16) and outside
normal working hours (Ch. 3.2.2). There are largg gifferentials between these working
hours. Few sessions are carried out outside nommiding hours too. The specification of the

“® The formula for the Pearson correlation coeffitien a population. See Appendix 3.
" E.g. scatter-plots may enhance our understanditfiealata. See Appendix 4.
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local costing system may thus result in extremaesbnd outliers (as illustrated in Appendix
4 for the MR-section). Yet in a management accogntontext such estimates may be
“important for evaluating performance, and providifeedback and learning to help future
decision making(Horngren et.al., 2009:36). The size and directibtihe relationship will be

measured. The tests will be further specified.

When the estimated-costs of every patient (highanae) are compared with a national
average price, it is expected that the correlatajribese tests will be low. The comparison is,
however, relevant because this estimation is aftare by people involved at the operating
level when other estimates are not present. Teasaning may be that average prices do not
reflect the “true costs”. This explanation of thestimates might be true. But another
explanation may be that their views are biasedtlaeid memory selective. The psychological
error underlying this bias is that individuals tandemember only (or focus on) the extreme

cases.

Given the possibilities of such bias, the propesivéor comparison might then be categorical
data where an average local product cost is cordpaith a price (the average national
product cost). This comparison is done by focusingach national price as one category.
Every single type of the national price-rates isstbxpected to represent the same
consumption of resources. An average local coshat per price-category will be
calculated. Following that, the tests will be repelaaverage local cost per national price vs.

the national price) on both the out-patients (@sand the in-patients (test D).

The rationale behind the different tests may bth&rrmotivated. The ambition of first set of
tests (A and B) is to cost every session (a unggptienate) and compare it with the relevant
national price. In e.g. a brewery the equivalentilddave been to estimate the production
cost of every bottle and compare it with the pobgained in the market. In such a situation
the procedure would have resulted in many uniqsé estimates and few prices. In the next
type of tests (C and D) the average cost per ratjonce category is estimated and compared
with the relevant national price. In the breweryvaxt this would have been a comparison of
the average production cost per price-categorytiamdelevant price. This example also
illustrates important differences between a hobyatiad a factory environment. In contrast to

the situation in an industrial setting the indivadipatient may in some instances be viewed as
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a relevant cost object in hospitals. Hospital sswiare customized the unique patient. The

different tests (A-D) reflect this variation. FiguB illustrates how the tests will be carried out.

Cost estimates -
In- patients \3
Modeh— M; - Data— Q — .
Local »| Local data » Cost estimates - Corr. test
Out- patients € = — == == A &C
’
./
/.,
: 4/ ™.| Corr. test
Data — Q _ Price - [ -eeenenene / I AN B&D
Modeb— M, — » National data »| In- patients ,
Nationa /7
/
) /
Price — Vs
Out- patients

Figure 3 The different tests of the cost structure of thedpct costs.

4 Data

In this chapter the activity data will be descrilf€dh. 4.1). The central design choices of the
local ad-hoc costing system will be accounted @ir.(4.2). In section 4.3 the local cost data

involved in the costing exercise are describedbmes detail.

4.1 A description of the activity data
An ABC-costing exercise starts with studying thedurction process. The production process

at the hospital goes as follows: The doctor in ghaf treating the patient (working in a
clinical department) orders one (or several) ingesions from the Department of radiology.
The order includes administrative data of the patielinical questions, the urgency of the
order and the requested investigation. This reqaestviewed by a senior doctor (radiologist)
at the Department of Radiology. He/she decides wjip&t of investigation(s) shall be
conducted. The session(s) is then scheduled abfathe 29 laboratories (30 including the
Angiolab). The section in charge of conductingitheestigation (doctors) is also identified (6
units). The doctor(s) may not be present duringsession. Their workload is primarily
related to the planning, directing, description dechonstration of the investigation.
Demonstrations of old pictures or pictures sennfiather hospitals are the only aspects that
involve doctors. The order is identified by a baaknumber in the local activity database
(RIS).
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The total activity during the first 6 months of Z0@as 43,570 sessions. In total 4,635
sessions (10.6%) were related to demonstratiopgtifres received from other hospitals
(second opinion) and new demonstrations of oldupgst (T/NE). The number of sessions per

modality is presented in Table 1.

Descriptive statistics
Number of sessions per Modality;
Total Angio CT MR RAD T/NE UL

Sections

Children section 6,856 144 242 180 3,946 743 1,620

General section 19,75C 252 1,96¢ 15| 12,74( 2,12¢ 2,64¢

Angiolab section 3,376 3,376

MR- section 732 550 182

Muscle/skeleton section 6,605 262 98 5,709 134 402

Neuro- rad. section 6,251 358 1,792 2,250 403 1,448

TOTAL | 43,570 4132 4,282 3,043 22,798 4,635| 4,680

Table 1 The number of sessions per modality and sections

Table 1 illustrates that the internal matrix-orgaion reflects in part a particular production
technique (Angiolab), production knowledge (MR)castomer focus (clinical unit or group
of patients: The Children section). The latter groses many modalities (production
technology). Some of the units have many sesshatdrivolve second opinion-evaluations

and demonstrations of old pictures (T/NE).

The activity involved 520 different types of invigsttions within the chosen time period. 268
were conducted in conjunction with other invesigas at the same session, and 252 alone.
Every session was described by identifying onesgeral investigations. An investigation
may be described by one or many NORAKO-codes. B/ sessions resulted in 54,075
investigations described by 69,206 NORAKO-code® attivity at this research site resulted
in 714 different unique national prices (categqgriéshe categories with fewer than 10
sessions are removed (1,215 / 43,570 = 2.7%) thaudrops to 171. Five categories
describe 50% of the sessions. The activity totdbisiinated by many sessions with a unique
price. A description of the activity data is proselin Table 2.
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In-patients | Out-patients TOTAL

The number of:

NORAKO-code$ 43,714 25,490 69,206
Investigationg 33,242 20,833 54,075
Sessionp 27,641 15,929 43,570
Averages:
Investigations pr sessipn 1p1 1)31 1.24
NORAKO-codes pr sessipn 158 | .6 1.59
Price- weight pr sessipn 1.6 0.7 .3
Minutes pr session:
Minimum 0.25 0.5
Average 20 18
Maximum 499 498
Table 2 Describing statistics of the activity data

The average number of NORAKO-codes and investigatper session do not vary much
between the two groups of patients. There are eavlerage slightly more investigations for
out-patients than for in-patients. A national weighattached to the session in the local
activity database (RIS). This national price-weightised for reimbursing the hospital (the
revenue) for the out-patient activity. This motesthe department to follow-up on the
information very closely. For the first half of 20¢he unit price was 590 NOK. The average
weight per in-patient is larger than that for the-patients. The average registered time per
session seems not to vary much between the twegrmiupatients. The number of session

minutes also seems to be homogeneous across thedimaroups of patierits

4.2 The design of the local ad-hoc costing system
The first choice to make, building an ad-hoc laaadting system, was to use as much direct

cost as possible. The selected approach to allactte indirect costs to the cost objects was
inspired by the ABC-technique. The next step indbsting procedure was the choice of cost
object. Specific investigations were chosen. Thalmer of investigations chosen was
regarded to be manageable compared to, for exathpleumber of combinations of
NORAKO-codes. This cost object was also meaninigftihe various groups of personnel at
the Department of radiology. The third step in specification process was the choice of cost
pools. The different groups of personnel at theadpent contribute in a wide variety of

ways to the production process. Their contribuigostructured in a matrix-organization. In
costing terminology: the workload related to theestigations varies. The cost data was

8 The registered period the patient is in the latooya
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allocated into the selected cost pools and actastyterd’. The expenses related to the
personnel were allocated to the labs and secticcw@ing to the number of man-years
working in these unit8. The personnel were divided into 5 main groupshé&énormal
working hours the radiotherapists were distributethe 29 labs. The number of man-years
needed for preparedness per groups of labs wasasdldcate these expenses. The doctors
were distributed according to the sections wheeg thorked™. The fourth step in the costing
procedure was to define a relevant cost driveet@ry cost podf. The relevant cost drivers
were identified in dialogue with the local leadérbe time-period the patient is in the
laboratory per session (“session-time”) is regetan the RIS-system. The radiotherapists
label this “machine-time”. The doctors (radiologjstefer to this as “investigation-time” (in
Norwegian: “undersgkelsestid” or abbreviated as:time”). In this study the label “us-time”
will be used. The doctors’ workload related to ithestigations is primarily before and after
the patient has been present in the lab. To caffigea standard per group of doctors, section
and investigation was developed by senior radistsgiThis resulted in a considerable
number of standards. These standards reflecteavrage workload and the number of
doctors involved before, during and after the itigagions have been conducted. The
Department of Cardiology, Angiolab has a very hoarmapus activity and use of resources.
There are primarily two types of investigationsrigat out at this section. All groups of
personnel work together during the sessions. Sessie was thus chosen as cost driver for

all the cost pools at this unit. Table 3 displays Yarious choices.

9 Step | in the ABC-costing approach.

0 The allocation key for step | in the ABC-costirgpaoach.
*L Children, MR, General Radiology, Neuro, M/S.

2 Step Il in the ABC-costing approach.

84



The cost pools: Cost drivers:

Wages:

Doctors (per section):

Senior doctors Normal hours (7-16) Standard * us-time
Preparedness Standard * us-time

Assistant doctors Normal hours (8-1530 Standardtire
Preparedness Standard * us-time

Radiotherapists (per laboratory) Normal hours (85)51 us-time
Preparedness us-time

Apparatus- leaders per Normal hours (8-1518) us-time

group of patients Preparedness us-time

Administrative personel us-time

Other expences:

Contrast medium NOK per patient

Coils and other implant tissues NOK per patient

A residual us-time

Other cost elements:

Allocated Internal Service costs us-time

Depreciation and costs of capital us-time

Table 3 The cost pools and cost drivers

4.3 A description of the local cost data
The cost information was captured from the payesyisthe general ledger and the RIS-

system®. The costs of contrast fluids, coils and otherlanptissues were traced to the single
patient and session (direct costs). The actuablideese resources was registered in the RIS-
system. The type of contrast fluids and the ntiélis used were registered per session. The
average cost per type of contrast was supplied trenpharmacy department. The same
applied for the implant tissues. 29% of the cal@ddull-costs of the activity turned out to be
direct costs (31.9 mill. NORYJ. The indirect costs were identified at differeséls in the
organization. 48.5% at the departmental and 22 Steahospital level. The costs identified
at the hospital level were internal service cad¢greciation costs and calculated rent
(13+11+0.5 mill. NOK). The use of personnel outdite normal working hours is expensive
in the Norwegian context. In fact, the hospital ewhuys another “product” from the groups
of employee¥. All costs exceeding the regular pay were in éxisrcise defined to be such
costs®. The pay expenses are based on the single emps@aeadjusted for the employer’s
social costs: 14 mill. NOK for preparedness an@® 32ill. NOK as regular pay expenses. In

total 109.3 mill. NOK was involved in the costingeecise. 85 mill. NOK of the full-costs of

3 A sub-system to the general ledger.

> 1 EURO = 8.2 NOK (kr)

% Preparedness — independent of the production \@lum
%% Ref. the tariffs and identified in the pay-system.
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producing the services was thus accounted foregptbduction level (department). Table 4

displays the cost data.

Mkr %
Direct costs 32 29 %
Indirect costs allocated to the patients from ;
the departmental level:
Wages expensges iy 43 %
Other expensgs 6 5.5%
the hospital level:
Internal service cogts K 12 %
Depreciation cosls 11 10 %
Calculated rent 0J5 0.5%
Full- costs 109.3 100 9
Table 4 The cost data

The cost-structure related to the two main groumusthe average patient is illustrated in

Figure 4. The main difference relates to more dsbrect costs per in-patient.

The full costs per type of patients

100 4

80 -

60 -

Mill.NOK

40 1

20 1

I

In- patients Out- patients

Total

‘D Direct costs B Wages O Other expences O Internal services B Depreciation MTU @ Capital costs MTU ‘

Figure 4

The full-cost per type of patients estimated ke lttcal model.
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5 Analysis

The first task at hand was to investigate the iaahip between the national price and the
local product cost estimates (Ch. 5.1). The secsswk was to analyze factors that may
explain a possible variance in product costs (C2). 5n the last section the potential the

national prices have to influence the local promuncplan will be investigated (Ch. 5.3).

5.1 To what extent is there coherence between natio  nal prices and
local cost estimates?
The price level is important because it affectshtbgpital’s “bottom-line”. However, the

owner/financier may ensure that the full-costshef liocal production are covered by other
financing measures. At the researched site thesadi@ block-grants and activity-based
prices. If the activity-based revenues are to ctiverfull-costs of the local production, the
average national price per session should have 8688 NOK’. The national prices thus
cover only 30% of the estimated full-costs

The general problem is that there is no informatibwhich costs these national prices are
intended to cover (marginal costs, variable coststal costs)’. This is not a big issue if the
cost-structurecaptured by the costing system is more or lessdh® at the different

hospitals. If the cost-structure is different, #hex a problem, but as long as the total financing
of the activity is supplemented with block-grarnkss is not a problem when financing the

hospitaf®. The results from the chosen tests are displayd@dble 5.

Descriptive statistics and correlations
Number of session Correlation coefficients
Out- patients In- patients
A 15,92¢ 0.429**
B 27,641 0.527*
C 15,929 0.726**
D 27,641 0.721*
** * Indicates that the correlations are signific® at the 1%, 5% level (2-tailed)

Table 5 The results of the analysis of the cost structure

" The estimated average full-costs of the local petidn: 109.3 mill NOK / 43,570 sessions= 2,509 NOK
%8 Price * average weight per session/estimated geerast of the local production: 590*1.3 / 2,509

*¥ The national price-list

% The correlation is low
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There is a low correlation between the productesties (A&B). The modest correlation can
not be explained by the general type of activitydqut-patients). The good news is that when
categorical data (C&D) is introduced, a considezafairt of the variation is captuféd

The investigations provided a clear answer to esearch question. There is a low correlation
between the national prices and the local prodost estimaté. The follow-up question is:

What may explain the variance in product costs?

5.2 What factors may explain the variance in produc  t costs?
At first, the status of the patient’'s (emergencyestigations vs. elective care) influence on the

cost estimates will be investigated. Next, the tiieen the session is conducted will be

treated>. Table 6 displays the results of the investigation

Descriptive statistics and correlations
Number of | Correlation | Correlation coefficients:
sessions | coefficients Categorical data
Emergency - Elective Emergency sessions 13,122 0.487* 0.758**
Elective 30,444 0.548* 0.709*
Ordinary working hours - Preparedness |Ordinary working hours 30,693 0.548* 0.711*
Preparednes 12,877 0.516** 0.803*
***_ Indicates that the correlations are signific at the 1%, 5% level (2-tailed)

Table 6 Investigating the influence of special operatingditions

The emergency sessions seem to have a bettetfiebe the two cost estimates than do the
elective sessions. The correlations are also hifgiiéhe sessions conducted outside normal
working hour§*. These findings may be tentatively explained yhtgh level of direct costs
(29%. Ref. section 4.3), that are not reflectethennational prices. The activity at this
hospital is dominated by elective care carrieddaring ordinary working hours. The sessions
conducted outside normal working hours seems te hasost structure more in common with
the national average despite the fact that sonsosesare extreme cases as illustrated in

Appendix £°.

®L The average local cost estimate per national macegory. Ref. Ch. 3.2.4

%2 ow coherence.

3 When analyzing the data the ordinary working hasiG800-1515.

40800-1515. If the session starts within thesetéinitiis included in the group “ordinary workingurs”.

® The one emergency MR- investigation carried oetlt#’ of March 2003 between 2100 and 2230 received all
the pay-expences for preparedness for the dodtdigsasection. This resulted in the estimated 06456,780

kr. The revenue (that is the national price-catggfar this session was: 1,143 kr and the calcdlateerage cost
per national price-category: 4,572 kr.

88



A third line of investigation will be to explore tain operational cost drivers. The sections
reflect which general group of patients (i.e., @reh section) or which clinical unit they are
set up to serve (i.e., Neuro-rad-section). Ano#pgroach is to select a particular radiology
technique (Angiolab), knowledge (MR section) oemal customer focus (Children section).
This internal organization reflects a particulaxrof in-put factors needed to serve the
hospital’s patient-mix. The combination of prodoatiresources influences the costs of
provided radiology services. The local costing eystllocated the wage expenses for the
various groups of personnel to the sections anatr¢dbries. These allocations reflect how the
local leaders use the personnel. This may, in teflect the workload across the
organizational units. It is reasonable to assurag tbr example, the doctor’s workloads are
similar across the different sections. Marked défeces in workload may over time create
tensions between colleagues that the local mamagst solve. Differences in product costs
may thus reflect differences in the complexity éast(breadth and/or depth) between the

national average cost of production and the cddtishospital.

Descriptive statistics and correlations
Number of |Correlation| Correlation coefficients:
sessions | coefficients| Categorical data

Local cost structure - doctor: Children section 6,85 0.430** 0.662**
General sectiol 19,75 0.630** 0.771*
Angiolab sectior 3,37¢/ 0.219* 0.209**
MR- section 732 0.313* 0.633**
Muscle/skeleton section 6,604 0.289* 0.635**
Neuro- rad. section 6,251 0.361** 0.657**

Local cost structure - radiotherapists |Angio/lntervention 821] 0.074 0.239*
CT/MR 7,32f] 0.323** 0.670**
General radiotherapy 27,419 0.334* 0.796**
Angiolab section 3,374 0.219* 0.209**

***_Indicates that the correlations are signific at the 1%, 5% level (2-tailed)

Table 7 Investigating operational cost driv&t$’

In general, the correlations are low but are imptbwhen using categorical data. The gap is

small at the General section. The correlation iy \@wv at the Angiolab section.

% The correlation between a price that is 0 andllesémates is 0. This applies to the second-opipictures
and the demonstrations of old pictures (the raéiatpist section/modality: T/NE: 4,635 sessionsg dtal
costing system captures the resource consumptiemdtional costing system does not.

67 Scatter-plots may improve the understanding offifferent tests (A,B,C&D) carried out. The datarfr the
MR-section is provided in Appendix 4. This sectigas selected due to the low number of sessiong.(732
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The correlations are particularly low at the Angntérvention and Angiolab sections. The
analysis will be brought one step further by inigegtng the correlations between the prices

and the wage and implant expenses at these seclialle 8 displays the results.

Descriptive statistics and correlations
Number of session Correlation coefficients
Wages Implants Total
Local cost structure -
radiotherapists Angio/Intervention 821 0.163* -0.028 0.074*
Angiolab section 3,379 -0.043* | 0.196** 0.219**
** * |ndicates that the correlations are significz at the 1%, 5% level (2-tailed)

Table 8 Investigating operational cost drivers

The implant spending per session at the AngioAwetetion section is not significantly
correlated with the price. In general the use efttho investigated types of resources does not
explain much of the variation in the price per g@sat these sections. There are differences
between these sections that may influence theséigseShe Angio/Intervention section has a
considerable lower volume and a more heterogensswgce-mix (special cases). The

Angiolab section is set up primarily to provide ttypes of investigations.

A fourth approach is to investigate the use ofdio®sts. The use of particularly expensive
implants (direct costs) may explain the low cottiela (0.209) at the Angiolab section. At this
section the personnel work together in providinty dnree types of investigations. The
chosen cost object, cost pools and cost drivethare homogenous. 97% of the sessions
involve the use of implants. The total implant sasiakes up 74% (22/30 mill. NOK) of the
estimated full-costs at this section. 81% of thplants are used during the normal working
hours at the Angiolab section (88% at the Neuro-sadtion). At the other sections, the use of
implants makes up a smaller portion of the estichfu#-costs. At the Angiolab section, there
are three categories of implant costs per sesBIGK|] 1,154, 2,799 and 16,706. The number

of sessions per category is 257, 2,042 and 961 0@ sessions did not involve implants.
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Number of sessions;

Total with implants % The costs of implants| % of the full- costs
Children section 6,85¢ 203 3 % 558,41 4 %
General sectiol 19,75( 83( 4 % 2,466,63. 9 %
Angiolab sectior 3,37¢ 3,26( 97 % 22,065,77 74 %
MR- sectior 732 2 0 % - 0%
Muscle/skeleton section 6,605 1 0 % 1,300 0o
Neuro- rad. section 6,251 363 6 % 4,332,744 20 %o
SUM 43,57( 4,659 11 % 29,424,860 27 %

Table 9

The use of implants per section

A fifth approach is to calculate the correlatioms modality. This may capture the changes in

medical praxis that are not reflected in the nati@ost model. At this hospital there is a

particular focus on research and the implementatforew medical procedures. The

modalities are general radiotherapy (RAD), comptdarography (CT), ultrasound (UL),

magnetic resonance (MR) and angio-therapy (Angio).

Within modalities where the changes in the medacakis have been high, the correlations

are very low (i.e., Angio/intervention, where tta@relations are not significant). The

correlations are improved with categorical datar@ation 0.134). The best correlations are

obtained with the general radiotherapy sessio@3J0This is the modality that has

experienced the least change in the medical teoggah recent years.

Descriptive statistics and correlations

Number of Correlation coefficients:
sessions Correlation coefficients Categorical data
Modality RAD 22,799 0.415* 0.83**
CT 4,282 0.257** 0.751**
UL 4,68( 0.117* 0.459**
MR 3,04: 0.171* 0.407**
Angio 4,13 0.011 0.134*

** *_Indicates that the correlations are signific® at the 1%, 5% level (2-tailed)

Table 10

Investigating the effect of modality

The last approach is to investigate the effectt@inational price-rules. The aggregation of

the single primary weight per NORAKO-code into #assion in question may better reflect

the resource consumption. Table 11 displays thdtses

91



Descriptive statistics and correlations
Number of | Correlation | Correlation coefficients:
sessions coefficients Categorical data
Effect of price rules? | Weights corr. for price- rules 43,570 0.519** 0.729**
SUM primary weights per sessio 43,57( 0.523* 0.725**
*** Indicates that the correlations are significa at the 1%, 5% level (2-tailed)
Table 11 Investigation the effect of the price rules

Table 11 illustrates that the price-rules do néecifthe results.

The use of implants, the number of second opinamasdemonstration of old pictures along
with the local organizing of the personnel intoteets are factors that may explain some of
the gap in product costs. The best correlatior3jd8obtained with the traditional

radiotherapy sessions.

5.3 What potential do the national prices havetoi  nfluence the
local production plan?
This depends very much on how the price signatesgnted in the different management

control functions within the hospital. Managememntrol is carried out at different levels in
an organization. One such management level isdbpital level. Another is the operating
level. In practice there will be several organiaaéil levels in between these two levels (see
also Appendix 1). In this study the focus will e fwspital- and operating -level (i.e., tH& 3
and 7" levels illustrated in Appendix 1) to illustrategsible consequences of the findings.
The presentation represents only one of many waryddscribing what is going on inside this

hospital.

If the national prices are to have any possibditynfluencing the local production-plan, the
average price per session must exceed the relesamtated cost. The national average price
is 590 NOK. The average weight per session initbgpital registered in the local activity
database is 1°% Thus to be profitable the average cost per sessigst not exceed 753

NOK. How many sessions cover the estimated cobs@ridard management accounting

terminology is applied, there are three situatimnisivestigat&”.

% Average price-weight per session: out-patient:ahd in-patient: 1.6
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. operating margin >= 0 (price — total costs),
. contribution margin |1 >= 0 (price — direct varialzests) and

. contribution margin Il >= 0 (price — variable cgsts

The definition of a cost object is central whersslfying costs. A cost object ‘ianything for
which a measurement of costs is desir@ddrngren et.al. 2009:53). The selected costs bbjec
in this study is the session (i.e., the singlegudtiSee Figure 1). The common costs at
hospital level, the costs of depreciation and tescof capital may then be classified as fixed
costs (FC). The costs for preparedness may alstabsified as fixed costs. The costs of
implants and contrast fluids are the marginal c@dS) of production. The variable costs

(VC) involve the pay expenses at normal workingre@nd other expenses at production
level. Table 12 illustrates this classification tbe average session.

The cost structure for the average session Kr %

MC Direct costs 732 29 %
VC Variable costs 893 36 %
FC Fixed costs 884 35%
TC Total cost per session 2,509 100 9

Table 12 The classification of the costs for the averagsioa

This classification of the costs of production neamgble us to better understand the incentive
structure facing the different management functiwitBin the hospital. At the hospital level
the incentive structure is: Price (753 NOK) >= AT the operating level the prices must at
the minimum cover the marginal costs (MC) and gmgsiome of the variable costs (VC).

How many sessions fulfill these requirements?

How many sessions have a positive operating martatte 13 illustrates the results.

% Although these concepts are not used in the mamewgeof Norwegian hospitals.
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Descriptive statistics

Number of sessions;

Total Operating margin >=C | % of the total
Sections

Children section 6,854 340 5%
General section 19,75( 907 5%
Angiolab section 3,376 1,128 33 %
MR- section 732 23( 31 %
Muscle/skeleton section 6,609 37 1%
Neuro- rad. section 6,251 53] 8 %

TOTAL 43,570 3,169 7%

Table 13

Only 7% of the sessions cover the total estimatstiscof production. Despite the low

The number of profitable sessions

correlation obtained at the Angiolab section (0?2}, 3his unit has the highest number of

profitable sessions (33% of the activity).

How many sessions have a positive contribution mdfyTable 14 illustrates this.

Descriptive statistics

Number of sessions;

Total Contribution margin | >=0 % of the total
Sections
Children section 6,854 6,704 98 %
General section 19,75( 18,86¢ 96 %
Angiolab section 3,376 2,400 71 %
MR- section 732 734 100 %
Muscle/skeleton section 6,609 6,608 100 %
Neuro- rad. section 6,251 5,924 95 %
TOTAL 43,570 41,2274 95 %
Table 14 The number of sessions with positive contributiwergin |

In general, the activity-based prices cover thegmat costs of production.

How many sessions have a positive contribution mdtg Table 15 illustrates this.
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Descriptive statistics
Number of sessions;
Total Contribution margin Il >=0 % of the total
Sections
Children section 6,856 2,173 32 %
General section 19,75( 7,37: 37 %
Angiolab section 3,376 1,853 55 %
MR- section 732 288 39 %
Muscle/skeleton section 6,605 554 8 %
Neuro- rad. section 6,251 3,839 61 %
TOTAL 43,570 16,080 37 %

Table 15 The number of sessions with positive contributizergin 11

Many of the fixed costs are not accounted for asible at the operating level. At some
sections a high number of the sessions have ayeosdntribution margin Il. The national
prices cover on the average 37% of the estimatetotdhe activity in the normal working

hours. There is large variation among the sections.

On the average only 7% of the sessions are pridit88% of the sessions at the Angiolab
section are profitable. If the price is comparethwine variable costs of production, 95% of
the sessions are profitable. 55% of the sessiotie aingiolab section have a positive
contribution margin Il. These findings illustrateetimportance of adjusting the signals sent
by the national prices. The full exposure of aoradi price at the operating level may
encourage the local management to believe thatdhevity is more profitable than it really

is. The analysis also illustrates that there maynbentives among the sections to increase the
activity. A standard classification of the costsz@ding to management accounting

terminology, may be useful in moderating the natigrice signals.

How may we understand the finding at the Angiolattisn: the highest number of profitable
sessions and the lowest correlation? The implastsanake up 74% of the total costs at this
section (22/30 mill. NOK). Thus the procurement asd of this in-put is important. As a
result, the unit has put a former senior sectiadée in charge of procurement at this clinic
(heart, thorax and thorax surgery). The directoéthe two investigations conducted are
estimated every year (since 1995) and used indghtal procedure (planning and follow-up).
The unit makes extensive use of public tenderspaicé negotiations. As a result of this
activity the direct cost per medical procedure Kat.”’®) has as a result of this dropped from

O Venstre hjerte kateterisering (left heart catlizégion)
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3,018 NOK (2003) to 2,687 NOK (2004) and to 1,6GDKN(2009). The direct cost of the
other procedure (“PC{% has dropped from 16,198 NOK (2003) to 15,455 N@B04) and
to 9,600 NOK (2009). In the same period the agtiids expanded. The national prices seem

not to have captured these trends.

There are three different combinations of implantgse at the Angiolab section costing
respectively 1,154 NOK, 2,799 NOK and 16,706 NOBKcising on these categories the

average “contribution margin I” and average “opi@gmargin” is displayed in Table 16.

Descriptive statistics
Average TC per session
Contribution Operating
MC Out- patients | In- patients | Total activity Price [margin| >= 0| margin >=0

1,154 5,41B 4,560 4,639 3,681 2,527 (959
2,799 5,211 4,884 4,892 4,67( 1,871 (222
16,706 21,46 19,144 19,247 5,231 (11,475 (14,014
- 1,506 2,687 2,595 1,631 1,631 (964

Table 16 The average full-costs per category of implanthatAngiolab section

The price is less than the implant costs (MC) fier tnost expensive implant. Based on this
information, no such medical procedures (PCI) sthéwe! carried out. The other treatments
have a potential to be perceived as profitabla@bperating level (the contribution margin |
is positive). To the hospital they are not profitafmegative operating margin). How many

sessions have a positive operating margin per cated implants? Table 17 illustrates this.

Descriptive statistics
Profitable sessions Sessions with a loss
SUM implant- cost | Out- patients| In- patients | Total Out- patients| In- patients| Total |[TOTAL

1,154 10 116 126 14 117 131 257

2,799 21 928 949 31 1,062 1,093 2,042

16,706 1 1 41 919 960 961

0 2 45 47 7 67 69 116

Total 33 1,090 1,123 93 2,160 2,253 3,376

Table 17 The number of sessions with at profit or lossanhecategory of implants
For every patient given the expensive implant (366)loss is estimated to be 11,475 NOK.
This accumulates to 11 mill. NOK for these 6 moniftss may explain the low correlation at

this section. About 50% of sessions involving thieeo types of implants are profitable. They

" Percutaneous Coronary Intervention
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contribute with a small positive margin when thetaaf the implant has been covered. The
total net effect is that this unit must have aadiéil financing to cover the full-costs of
production (a bloc-grant of 14.3 mill. NOK).

Turning to the radiotherapist section: Angio/inemtion, there are almost no profitable
sessions (15). Doctors from three sections ardwedadn the sessions. There are more than
630 different unique implant cost categories. Thay explain the low correlation (0.239**)
at this section. The total cost of implants is®iB. NOK. This is in strong contrast to the
situation at the Angiolab section (not standardizgdstandardized products). The cost
structure of the production also differs. The cadtpersonnel (specialized knowledge) are
more important than the direct costs. The implast data is displayed in Table 18.

Descriptive statistics

Children section General section Neuro- rad. sectior OTAL
SUM implant costs 509,011 1,765,93p 4,332,745 6,607,688
Number of sessions 162 296 368 821
Average cost of implants per sessiorn 3,142 5,966 11,93p 8,048

Table 18 The use of the implants at the Angio/intervenseution

This data may reflect the special activity (seveases) at this hospital. The provision of the
services to these patients requires highly speeidicontributions from different groups of
personnel. The use of implants (and personneljlasgly more “tailor- made” to the single
patient at this section than at the Angiolab sectione patient was given implants totaling
about 68,000 NOK during one session. This may a@xpieat the correlation at this section

between the implant costs and the price was naotfgignt (-0.028).

5] Discussion

When allocating indirect costs to a cost objectygdes of errors is involved (Datar & Gupta,
1994). Thus, no one knowthe unobservable true costssf production at the investigated
hospital (Labro & Vanhoucke, 2007:941). The estedagtroduct costs are only one attempt to
envision the involved resource consumption whewiding the services. Yet the ad-hoc cost
estimates were the result of a very detailed eftorheasure the services provided the
individual patient (Cooper & Kaplan, 1988). The gapost-level was 70%. The average

revenue per session covered only 30% of the estadraaterage cost (753/2,509).
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The correlation between the estimated costs fomitigidual patient and the relevant national
price for out-patients was 0.429 and for in-pageéhb27. There were also large variations
between the different investigated dimensions. $higly thus provides empirical data that
illustrates thatproduct costing techniques have a striking efi@ctthe way in which costs

are estimated and usedDemski, 1997:79). The local costing system presichore precise
cost estimates than a national costing system.spitad with a deviating cost-structure from

the national average may find it useful to havel@ost estimates.

The use of a national funding system with averageep may be regarded as a convenient
tool by the owner for allocating a given amountrainey to local providers of services
(Pettersen, 1999; Carey & Burgess, 2000; Olived520arsen, 2007). The challenge with
this approach is that hospitals within a healthegstem may have different activity (patient-
mix) and cost-structures. This study has illusttateat there may be a large gap in cost-level
between the “average” hospital and this universagpital. The use of average prices has
been characterized as “government at a distanees{eh et.al., 1997). The problem with the
use of national average prices as incentives tdlileg may have unintended effects. The
“average” hospital does not exist (Llewellyn & Naeott, 2005). If the financing of the
activity is based on the national average prideshbspitals within a healthcare system then
may be confronted with adverse incentives. Someitads will win and others lose. Some
hospitals may have the possibility of adjustingdlgvity to the price signals. Other actors
may not have this possibility because the differelds and tasks they perform within a
healthcare system. Some actors may only focus afitghle diagnoses at the expense of
other purposes within the healthcare system (H&g€aarbge, 2006). We know that changes
in payment mechanisms give an incentive to shétgajuality, patient mix and services in
hospitals (Eldenburg & Kallapur, 1997; Forgionakt.2005). Cost shifting among those who
pay particular fees, carried out by hospitals ts’ease the hospital’s revenues has been
reported (Eldenburg & Soderstrom, 1996). Such enii¢d effects may be made as small as
possible by reducing the price/cost-ratio of theemtive. In this study the price/full-cost ratio
has been estimated to be 30%, but by reducingatisthe effectiveness of the price-signals
may be eroded. The literature supports this appraden healthcare providers have many
different activities to perform (patient treatmeetaching and research) and when these
activities are difficult to measure or observe (rer, 2005). This is the case at the researched

site. At this hospital the combination of activiigsed financing and block-grants solved the
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financing challenges. At private institutes theioradl prices may cover the costs of
productiod®. As long as the gap affects only the cost lewdjlsting the price/cost-ratio of
the incentive may solve the problem.

The results of the different tests that have beafopmed (A-D) indicate that the costing
systems (national — local) have a co-variance a#olngear trend. We may not conclude that
the price and cost estimates do not reflect anynesomcost structure. The problem is that the
national prices do not explain much of the varmiiothe local cost estimates. This was
expected because the cost per session is compéled price. Naturally there is high
heterogeneity in the calculated individual patiemdsts and low variation in prices. When the
problem was addressed, the correlation increasekiedligt (C-D). A categorizing of the local
cost estimates into the relevant group of natipnaks contributed markedly to explain much

of the variance.

This study has illustrated an important point bgpthying the relationship between the local
cost estimates per patient, categorical cost estgrand national prices. The introduced of the
concept of “categorizing” may be useful when finagahe activity at hospitals that have a
different cost structure. The correlation increaseth 0.429 to 0.726 for out-patients and

from 0.527 to 0.721 for in-patients. If there isgla heterogeneity in the cost structure between
the providers of care, one solution might be toehditferent prices for the different categories
of hospitals. The activity at tertiary care hodgitaay then have a different price per
investigation than that at the private radiologstitute. The possibilities for unintended
consequences of a financing system may then beeddu

The various analyses indicate that the use of imglahe number of second opinion sessions
and demonstration of old pictures, as well as ¢leallorganizing of the personnel into
sections, influence the variance in product cddtese subjects may capture the special cost
structure necessary to perform the investigatiemglacted at this tertiary care hospital. For
example, private radiology institutes do not carmay second opinion investigations or
complicated interventions. Highly specialized cotepees and equipment are needed in
tertiary care. Private institutes do not have codtsted to preparedness. These differences in
cost-structure reflect the agreed upon divisiolabbr within a healthcare system. The

2 No bankruptcies have been reported.
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capacity set up to take care of the patients rsflile special cost structure at this hospital,
and its cost structure deviated from the natiomatagé®. The Angiolab section is unique
among Norwegian hospitals with respect to the kiglhme of production. Another
characteristic of the local activity is the moresialized services provided by the
Angio/Intervention section. This modality has tbevést correlations (0.134). By contrast, the
best correlations are obtained with the ordinadyatherapy sessions (0.83). This finding may
indicate that the national price system may work fee the financing of such an activity.

The role of variance is emphasized differently whegsigning a costing system for different
purpose§’. When calculating a national price list, outliarsl extreme values are often
removed (Llewellyn & Northcott, 2005). The work tvitalculating the Norwegian national
price list for in-patients may serve as an exaniBlehaug, 1999). At first, the activity data is
examined. The DRGs with fewer than 5 stays are vehol he hospital stays with longer
LOS than two standard deviations within the sirgieG are also removed. In this manner,
the prices are calculated to better reflect theviagit is intended to cover: the average
national activity (Jones, 1999). By contrast, whenpurpose is local cost control, high
variance in the cost estimates through more patisi the estimations may help local
managers to make better decisions (Cooper & Kajl@87). The problems with aggregating
costs into less homogenous cost pools have besstrdted in this study. These contradictory

relationships may also explain some of the lowelations.

Textbooks claim that studying cost behavior is yatkegood management decisions
(Horngren et.al., 2000). The accounting literatuae reported that a classification of costs
may provide useful information to managers in hadpi(Pizzini, 2006). Implementing such a
classification consistently across hospitals maghmlenging (Ellwood, 1996b). Full-cost
prices may provide a convenient means of direditgntion, but only a detailed study can
reveal the local cost implications (Jones, 1999}his study few sessions were profitable to
the hospital (7%), but the national prices covexkaost all the marginal costs of production.
The activity at some sections did not. Only 37%hef estimated full-cost of production
covered the variable cost of production. Withoytuatnents to the price signal, the local
manager may perceive that their activity is modifable than it really is. Acting on this
mistaken impression, an increase in the activibjyme) will then create a deficit. This has

3 The costs of the production facilities (labs) &inel personnel organised into the various sections.
" For example financing and cost control.
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been reported as one of the adverse effects antiteeluction of the Norwegian PPS-system
(Pettersen, 1999; Pettersen, 2001b). This studiyllbasated that national prices are not
precise signals for imposing changes in the locaigy and service production. The findings
moderate the reported potential for PPS-systerpsrtetrate and alter the internal operating
processes of hospitals (Covaleski et.al., 1993g. Sitcess of PPS-reforms may depend on
the hospital’s ability to translate “the reform&ément management-logic” to the “hospitals
clinical-logics” (Pettersen, 1999). This study lasstrated how a classification of costs may

moderate the price signal and make it more decist@vant for the local managers.

A key management accounting guideling‘@stferent costs for different purposes”

(Horngren et.al., 2000:11). A more modern view'asfferent systems for different purposes”
(Bjgrnenak & Olson, 1999:334). The different orgational contexts in the Norwegian
healthcare system (Appendix 1) may have differetera for information relevance. We
know that a cost concept used for the externalrtEygopurposeémay not be an appropriate
concept for internal routine reporting to managef$iorngren et.al., 2000:11). Cost
estimates from a local costing system may prowitievant information for the local
managers. Such information may help these manéigemsake wise economic decisions”
(Horngren et.al., 2000:11). This study has illustdehow the local activity and its relationship
to national funding systems can better be undedstoo

One rational behind a national activity-based fagdystem may be that it will have an effect
on the local production plan (Ellwood, 1996a). A& researched site the average national
price did not signal a general increase in theviigtiDespite the low price/cost ratio, one
section with a very high number of profitable sessiwas identified (Angiolab section:

33%). 54% of its sessions had a positive contritsuthargin Il. This section has two
standardized treatments and a high production vel#rfurther investigation found a
particularly close cost control regime of the direasts at this sectién Over the years the
indicated profit margin has induced the local leade expand the activif§; At this unit the
funding system seems to have provided the inteeffedt with activity-based financing by
lowering the costs from economies of scale andaiadunput prices (Ellwood, 1996a). The

activity at the other sections was dominated byenspecialized treatments with low

> One former manager of this unit has been workigracurement officer for years at this section.
®ovkat: 4,626 sessions in 2003. +26% (2008) andCI'P 1,905 sessions in 2003. +18% (2008).
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production volumes combined with more ordinary stigations (high volume). There were a
very low number of profitable sessions at theséi@es. Despite the indicated effect at one
section, the low price/cost-ratio combined with fensfitable sessions represents a problem.
What do the national prices represent? Shall thieitgdoe reduced or the cost-structure (and
thus the quality) altered to become national awe?dg the Norwegian healthcare system the
prices neither represent any national priority lestthe various medical procedures nor (as
this study has illustrated) capture the local stisicture very well. According to the national
DRG-pricelist:“the national estimates (prices) are not enoughdstd be made use of for the
financing of individual patients and department€.Given this background, it is difficult to
avoid asking: what is the point with such signalr@@ne motive may be to improve the
guality of the activity registrations. The economationale behind the existence of national

prices with a low price/cost ratio is a paradox.

7 Conclusion and further research

The first conclusion is that there was low corielatbetween the national prices and the local
cost estimates. The second conclusion is that ratittie variation was explained when using
categorical cost estimates. Categories of hosg{pailary — secondary — tertiary care) may
reflect a different cost structure than the nati@varage. The last conclusion is that local
product cost information may be one important irtpudscertain profitability or loss and to

provide a basis for exploring alternative actiond aonsequences.

The main finding of this study is that the statigtianalysis showed that there was low

correlation between the national prices and thalloost estimates.

Accounting researchers have pointed out how ndteverage prices may promote
“averageness as an ambition for the hospital as@a institution” (Llewellyn & Northcott,
2005:567). This study has provided empirical evageof a low correlation between cost
estimates from costing systems placed centrallytlose placed locally in a healthcare
system. No previous analysis has been made okifiei¢ relationship between national
price and local service cost (Kjgllesdal, Essay s study has also provided empirical
evidence of the dilemmas in the local control dbapital when promoted (financed by

" See for exampléttp://www.helsedirektoratet.no/publikasjoner/ragek-innsatsstyrt-finansiering-
2012/Sider/default.aspx paragraph fiaiye 7.
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national average prices) to be cost average. Shabeled “thgrice-cost low-correlation

contribution”.

This quantitative analysis of an explicit relatibishas illustrated that hospitals with a low
correlation between national average prices aral must estimates may benefit from having
a local costing system. This finding may motivatdtier studies on the design and use of
local costing systems in university hospitals. Thaclusions encourage us ask new
guestions. What local costing systems have uniyensispitals designed? How is the cost
information used? Is there a variation in desigth ase between comparable hospitals

operating in different contexts?

APPENDIX 1
General lewels ina Organizational levels in the Norwegian
healthcare system healthcare system
National 1 Ministry of Health and care services
2 Regional Health Authority
Local 3 Hospital Enterprises

4 Division
5 Department
6 Section
7 The physical location (e.g. ward, laboratony)

Appendix 1 The two general levels in a healthcgstesn and the organizational levels.

APPENDIX 2
The general groups of patients with often encounterd cost objects
In-patients Out-patients
Ge ne_ral grouF_’S of National DRG The relevant national cost objerct
hospital services
Hospital DRG

Departmental DRG Departmental DRG

Clinical senvices

(provided at wards & out- Length of stay Length of stay Sessions

patient locations’

Anaesthesiology senvices Anaesthesiology sessions

Surgery services Surgery sessions Day-surgery sessions
Intensive Care Unit services Length of stay

Radiology services Sessions

Laboratory services Tests

Radioteraphy senvices Sessions

Appendix 2 The general groups of hospital servases different cost objects.
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APPENDIX 3
_cov(X YY) E[(X — px) (Y — py)]
TxTy Ox Ty

Appendix 3  The Pearson correlation coefficientéqropulation.

oxy

APPENDIX 4

The MR-section: the data (test A&B)

Revenue per session

- 20000 40000 60000 80000 100000 120000 140000 160000
The estimated cost per session
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The MR-section: the data (test C&D)

6 000

5000

4000

3000

2000

Revenue per session

1000

10 000 20000 30000 40 000 50000 60 000
The estimated average cost per price category

Appendix 4 lllustrations of the data involved at tiR-section.
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Essay Ill Design and use of cost accounting models in
Nordic university hospitals

By
Karl Seebjgrn Kjgllesdal
and

Trond Bjgrnenak

Abstract

The review of the literature indicated that accoumtesearchers have discussed very little
about the actual design and use of cost accountougls in hospitals (Kjgllesdal, Essay I).
This represents a research problem. The reseasstigui in this third study is: What is the
actual design and use of cost accounting systemmsjor Nordic hospitals? The theoretical
frame of reference of the study focuses on thebtkveen the cost accounting data and the
management control system in a hospital (Anthonyao&ng, 2003; Horngren et.al., 2009;
Kjollesdal, Essay |). A comparative case study ofdit university hospitals was conducted

to address the research question. Three conclusierssmade.

The first conclusion is that there is diversityhiow the hospitals design their cost accounting
models. The second conclusion is that the diffecenfigurations seem to form different
“packages” with distinctive characteristics. On dme extreme, rather simple systems are
designed as more mechanistic and arbitrary allocatiodels. In other cases more advanced
tools are used for planning, allocating resourcesta measure performance. The third
conclusion is that we have observed on a more fte@ibasis a link between the design and

use of systems and the funding model.
The main knowledge gained from this study is thahiaersity hospital may have a mix of
cost accounting models and that one of these gpstistems may be advanced. Some

hospitals calculated the local standard cost peicgeby an advanced costing system.

These findings motivate rethinking of traditionahtingency studies and suggest that the link

between overall governance and management accguntthe public sector context should
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be given more attention. We have seen the impagtahtunding and governance and their

impact on the design and use of management caystems.

One important observation is that a major univeisdspital can manage and survive with a
very simplified version of actual cost informatidn.such a version only volumes and total
costs are used and compared to the budgets. Agb#tlacations seem to be handled by ad-
hoc procedures of “taking back” surpluses and ljesiive assessments for block-grants.
Compared with the other Nordic hospitals, the haspiith the simplified and arbitrary
system is a success story in terms of growth acr@ased resources. The rational for not

using advanced systems in rich organizations shoeiladdressed by further research.

Another observation is the adoption of more advdrsystems, but not using these systems to
control the local activity as observed at one efitivestigated hospitals (Karolinska).
Attention is given to increased resources in @l¢hses, but only two of them use local cost
information on services and patients to controlativity. At Karolinska increased resources
were not linked to systems for services or patiests. Other types of use do not seem to be
strong enough to legitimize the systems. This oladEm suggests that more research

attention be given to the hierarchy of multipurpegstems, for example, costing systems.

Two of the cases seem to be strongly informed by tidvanced costing systems. In both
cases, they also seem to be well-controlled in sevfrkeeping spending within their budget
limit (a surplus). We do not claim that there isaaise and effect relationship between the use
of more advanced systems and financial performancentrol. Yet in both cases the systems
are used to control activity, and they clearly miadecision making in the organization. This
link between actual decision making and cost acttogrinformation should be given more

attention.
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1 Introduction

The introduction of advanced costing systems irhd§pitals has been associated Wikl
advent of cost-based pricing proceduréBemski, 1997:4). When the prospective payment
systems (PPS) were introduced in the US in they é&30’s, it significantly decreased the US
hospital’s control of its revenues (Samuel et2005). When prices were set by external
parties, profit planning had to be achieved throagst control and patient mix decisions. It
was reasonable to assume that hospitals operatiogy these conditions implemented and
would use advanced cost accounting systems; biltebgarly 1990’s 38% of the US-hospitals
still lacked a costing system that provided datdhencosts of their patients (Hill, 2000).
System complexity, including the production of ucessary information and the integration
with other systems (patient related data), seebetamong the most important barriers for
effective control system design (Carey & Burge€8® MacArthur & Stranahan, 1998).
These findings are consistent with problems reltdathplementing advanced cost
accounting system in other industries and can lkenstood as one of the key reasons for the
“ABC-paradox”, for example, increased need for mafened costing data, but still low rates

of adoption of, for example, Activity-Based Costisygstems (Gosselin, 1997; 2007).

This perceived gap between the need for relevasttamrounting information and the lack of
relevant information for control and decision makaiso seems to have reached the Health
Care sector in the Nordic countries. Assessingrtipgementation of a PPS in Norway, the
authorities said:Hospitals (still) lack knowledge about how muchgr) patient treatments
costs” (Larsen, 2007:215. A review of the literature indicated that accongtresearchers
have discussed very little about the actual desighuse of cost accounting systems in
hospitals (Kjgllesdal, Essay I). In this study wetb investigate different configurations of
cost accounting systems in major Nordic universdgpitals. Thus, our research question is:
What is the actual design and use of cost accaygisiyiatems in major Nordic hospitals?

This leads us to the second aim of the study. Térelid countrieshave strong common
platforms geographically, in politics and in cul&ir (Pettersen, 2004:325). In terms of
Pettersen (2004:325) these countries'ardl developed welfare states where hospitals have
been owned by the state or counties and financeglatral budget schemesYet the

hospitals are founded and organized differentlithal Nordic countries (Pettersen, 2004).

What may explain possible differences?

8 This is still the situation in 2013 according e tOffice of the Auditor General of Norway:
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The rest of this essay is organized as follows. id chapter presents a framework for the
design of cost accounting systems and how it kelinto the management control systems in a
hospital setting. Chapter three presents the relseaethod, followed by the presentation and
discussion of the four different cases. The laaptér includes some general conclusions and

a call for further research.

2  Budgets and cost accounting in hospitals

Cost accounting measures, analyzes, and repoatscied and nonfinancial information
relating to the costs of acquiring or using resesarnn an organization (Horngren et.al., 2009).
Traditionally, cost accounting combined with budgess played an important role in public
organizations (Anthony & Young, 2003). A budgetaontrol-procedure for a hospital can be
described in four principal phases: strategic plagrbudget preparation, operating and
measurement, and reporting and evaluation (Antl8&Npung, 2003). The work with the
budget takes place at different organizationallfeaedifferent points of time. It starts early in
year X-1 with the board giving the financial limite the total budget (year X). This is input
to the budget processes and discussions in thaiaeg@nal units (departments), ending with
a budget decision by the board. During year X tttaa accounting numbers are followed,
compared to the budgets, and reported in monthdygaiarterly reports. Figure 1 illustrates a

budgetary control-procedure in a hospital.

. A proposal for the The Monthly / The
Levelin Fhe. financial limits of the budget quarterly annual
organization;  gperation is submitted: decision reporting report

the Budget Proposal (BP) (BD) (M/Q-R) (AR)
1
Board of 4 . f
directors Lo
o
L]
v:ivy
CEO A A A
oo
! 1
! 1
1 |
) ]
Org. units v i ; v
A budget is developed The operation of the organization
» Time
JFMAMJ JASOND BMAMJIJASOND
X-1 X X+1

Figure 1 A typical budgetary control-procedure in a hodpita

http://www.riksrevisjonen.no/Rapporter/Documentd/22014/Dokumentbase 3 4.pdf
® The dotted lines indicate informal contact.
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The cost accounting and budgeting system has twor parposes in this setting: a planning
and resource allocation purpose and a control anfdnmance evaluation purpose.

In order to describe these differences in the desfgost accounting systems we need to be
as specific as possible in highlighting the impott@imensions. In this chapter, we develop a
framework for describing what we see as the mopbmant dimensions of a cost accounting
system in hospitals. We have structured the praentin accordance with the most
important processes in the control system:
* How budget and accounting are used in the planagresource allocation
processes?
* How are accounting numbers used to make the urttsuatable (control and
performance measurement)?
The perspective is the formal design of the acangrdystems and how it is used as a
common platform for controlling all units withinghospital. However, we are also interested

in what kind of accounting numbers that are usedllyp to follow up on the activity.

2.1 Planning and resource allocation
Ideallythe planning procedurshould include selecting organizational goalsdiatéeng

results under various conditions, deciding howetach the goals and communicating how to
obtain them within the organization. Integratedwatplanning procedure is setting financial
limits for the next period activity, a communicaiprocedure between organizational units
and administration on the goals and need for regsuiThe cost accounting system is a vital
tool in this communication, providing the inforn@tion cost consequences of different
choices of action.

The resource allocation procedui@lows the budget decisions. In the public setber

budget decision often involves a spending authogimnechanism, for example, the freedom
to use the allocated resources within a specifiomgeln addition, in hospitals within public
healthcare systems (i.e., as in the Nordic cow)ttlee resource allocation models are
strongly linked to the revenue models based on dtarfunding systems where resources are

allocated (at least partly) based on measuresoofyation. Thus, resources are both allocated
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up front as a fixed budget and during the budggtegod based on a pre-defined formula
according to measures of production. The mix cddixand variable resources varies in

different settings (i.e., countries) and over time.

The introduction of the DRG-systéfhas had a major effect on the diffusion of formula
based resource allocation models. This systengerded to have a potential‘q@@enetrate

and alter the internal operating processes of hiadgi (Covaleski et.al., 1993:65) and has
been linked to a number of healthcare reforms, ialdading some in the Nordic countries.
The motivation for these reform initiatives hasézinduce financial accountability into
hospital management (Doolin, 1999; Jones, 1999a, F#¥94). A major part of management
accounting research on hospitals has focused dyistuthe effect of such activity-based
financing reforms on hospitals’ performance (Kjstlal, Essay I). One reported effect has
been that changes in payment mechanisms haveseffieche operating decisions within
hospitals (Eldenburg & Kallapur, 1997; Eldenburg&derstrom, 1996; Forgione et.al., 2005;
Rayburn & Rayburn, 1991). Researchers have alsactesized such reforms as “accounting
colonization”(Chua, 1995; Doolin, 1999; Lowe, 2000b), “governiratra distance” (Preston,
Chua, & Neu, 1997) or as an effort to “monetize itiee” (Samuel et.al., 2005). A low sense
of ownership of the new activity-based contracts lbeen reported (Ellwood, 1996a; Jones,
1999a; Jones, 1999b), and studies conclude tlatmefhave failed to induce efficiency in the
provision of care (Doolin, 1999; Ellwood, 1996anéds, 1999a; Jones, 1999b). The image of
the hospital as a market-driven and a flexible oizgtion responding to changes in prices has
been reported to be insufficient (Ellwood, 1996imdkvist, 1996). Researchers have tried to
explain why such reforms have failed by pointinghat different control logics -
administrative and clinical - that are presentaspitals (Abernethy & Stoelwinder, 1995;
Nyland & Pettersen, 2004). A weak link between ggiand the physicians’ quotas may have
perpetuated a decoupling between these logics $Jmewing, 1997). Different
conceptualizations of the reforms may explain sudecoupling between plans and action
(Pettersen, 2001b).

Differences between countries have also been gittention by researchers (Jegers, 1996;
Pettersen, 2004, Siverbo, 2004). Jegers investightebudgeting and cost accounting
procedures of Intensive Care Units (ICU’s) in 12dpean countries (Jegers, 1996). His

8 Diagnosis Related Groups. The DRG-familtip://www.fischer-zim.ch/textk-pcs/index.htim Norway,
Sweden and Finland: NordDR@ww.nordclass.uu.s@nd in Denmarkwww.sst.dk
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survey provided an impression of non-systematiemity. Budgeting and cost accounting
procedures were absent in most of the investigatéd. Jegers concluded that the cost
calculation methods in ICUs were rather under-dgyad. Siverbo reviewed the published
experiences from the purchaser-providers spliviedn and contrasted these with those
from Britain (Siverbo, 2004). Both countries expeced difficulties in making use of the
market mechanism. The idea of competition was seplaced by ideas of co-operation and
co-ordination. In both countries “soft” contractene the final course of action. Pettersen has
discussed the recent reforms in the Nordic hospéelor (Pettersen, 2004). She reported that

the initiative, content and implementation of teéorms have varied (Pettersen, 2004).

Resource allocation models can be studied at diftdevels. The majority of the reported
studies focus on resource allocation models atianma level, for example, how the resources
are allocated in a public health care system amdrieforms in allocation models effects
efficiency and effectiveness (Kjgllesdal, Essaydihers have studied how resources are
allocated at a regional level, for example, betwleespitals within a region (Doolin, 1999;
Jarvinen, 2006). In this study we are interesteallocation models within particular hospitals
(Jegers, 1996; Lehtonen, 2007; Lindkvist, 1996).

The focus on the local models for allocating resesiinvolves an attempt to understand how
different hospitals translate the resource allocaethodel from a national level to a local

level. This may be done by transferring the nationaegional model directly to the local
units. Alternatively, hospitals may use local albon models within a hospital in order to
increase precision in the description of cost Vi,

As a part of the framework in this study, we exiflijdnvestigate the way resources are
allocated within the hospitals as a part of thegatighrocess. Of special interest is the link
between the way a hospital receives its (extefoalling and to what extent this informs the

internal allocation model.

2.2 Control and performance evaluation
Accountability is a key word when designing an aigation’s responsibility accounting

model as a part of the management control syste@S)MOrganizations design their MCS to

enhance the probability that the organization’dgwall be achieved (Merchant, 1998).
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Managers are assigned the responsibility of coatufig the organization’s efforts.
“Responsibility accounting is a model that measuhesplans (by budgets) and actions (by
actual results) of each responsibility centr@iorngren et.al., 2009:223).

Financial performance measures can be appliedédypes of decentralized units (see e.g.,
(Kaplan & Atkinson 1998)):

Standard cost center — responsibility is relate@ftaciency

Revenue center — responsibility is related to isg]ldistribution and marketing
Discretionary expense center — responsibility lates] to spending

Profit center — responsibility is related to profit

a b~ W N

Investment center — responsibility is related prafid investments

The principal factor in the selection of one typeioanother is controllability (Anthony &
Young, 2003). The key question is over what inpuntd outputs can the manager exercise a
reasonable amount of control? In the public settere is an important distinction between
discretionary expense center and standard cosro@rithony & Young, 2003). The first is
used when there is no easy way of measuring thrubuthe manager is held responsible for
a given cost-budget (a static budget) and thusattaé spending. The use of discretionary
expense centers has traditionally been the domipatiodel for controlling the operations
within the public sector (Anthony & Young, 2003hd control and responsibility is mainly
focused on the level of spending, with the budget Bne of special interest. Overspending is

seen as a negative and a mark of low performance.

The second type of cost center is used when thmuboan be identified. The manager is held
responsible for a cost budget dependent on thalasbiume of the output times a pre-
determined cost per unit of output (a flexible belgA prerequisite for the use of such a
model is that the standard use of resources ppubbas been determined. Important features
with these standards are that they can excludarpeffitiencies and take into account
changes expected to occur in the budget periodusbaef standard cost centers is often
regarded as an effective way of controlling an orztion (Ax & Ask, 1995) and the model

is recommended because it is easy to use and poadtitional information (variance
analysis) for the evaluation task (Demski, 199Ne use of standard costs is reported to be

widespread among manufacturing companies (Horngirah, 2009).
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In recent years an important change in controlinglic organizations is the introduction of
profit centers, where organizational units are gikesponsibility for both production and
“sales” (Guthrie et.al., 1999). Accounting researsthave warned against this trend (Olson
et.al., 1998). In Norway a recent hospital-reforas decentralized the responsibility for
investments (a responsibility for the total ass@e)bbestad, 2011). Given these various
changes, we may find standard cost centers, diseegy cost centers, profit centers and

investment centers in the hospitals that we ingaggi

2.3 The use of local cost accounting data for plann  ing and control
As a response to the various healthcare reformsnamidier to improve the planning and

control procedures, one may expect that hospitale hefined their local cost accounting
models. Recent accounting research literature diafoaused much on the design and use of
local cost accounting systems in hospitals (KjalésEssay ). The development of local cost
accounting data can be described at three difféegsts. In all three levels local accounting
data are combined with other local data to provmdie@rmation for planning and control

purposes.

The first level of refinement is to add volume nwergh(i.e., the number of patients) to cost
data (Jones & Dewing, 1997). This type of data imaysed to highlight efficiency both in
the target setting and in the control process.fifacial responsibility is spending
(discretional expense center).

A second level is to cost different services witthia organizational units. Such models are
labeled standard cost per service (SCPS) systeata.dd cost per service (i.e., clinical tests,
radiology investigations, patient days) may be useglanning purposes. This data may also
be used for performance control related to standasticenters. Using volume and cost data,
responsibility is moved from spending (discretioegbense center) to cost efficiency
(standard cost center). A SCPS-system may prowadeieformation from every

organizational unit and thus be a basis for degitle local standard costs for the next budget

period.
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A third level of refinement is to use local patieosting systems, typically called Clinical
Costing Systems (CCS) (Abernethy & Chua, 1996)atiept-based cost system (Lawrence
et.al., 1997; Lawrence et.al., 1994; Lowe, 2008arh models have been reported to have a
potential to link the PPS to the local operaticzaitrol (Jones, 1999a). Such detailed
information has also been reported to be costfyrdoluce and maintain (Jones, 1999b). CCS
typically accumulate cost to patients based orsémeices provided to patients, and thus are
based on a form of cost per service system angidthdil information on patients’ use of
these services (Jarvinen, 2006). Higher level iieenents in the systems, for example,
systems that better classify costs according t@awiehand report cost information more
frequently, is evaluated by American hospital mamago be more useful (Pizzini, 2006). A
few comparative studies have reported the usecaf jaroduct cost models in hospital
management (Jacobs et.al., 2004; Kurunmaki e2@0.3; Scarparo, 2006). Finish intensive
care units-(ICU) teams were reported to have alesbchlculative practices such as costing,
pricing and budget control into their daily routinehile the UK ICU-teams had not
(Kurunmaki et.al., 2003). In UK, German and Itallaspitals only the senior clinical
managers had access to detailed cost informatamolp$ et.al., 2004). Their findings led
Jacobs et.al. to question the extent of penetratiemecent reforms have had at the clinical
level in hospitals. Scarparo indicated that theay e differences between countries that
have an influence on the use of cost informatiamedsh clinical directors made more use of

local cost information than did their Scottish ealjues (Scarparo, 2006).

2.4 The frame for describing differences in costac  counting
This paper addresses the link between the costiating data and the management control

system in four different hospitals in four diffeterountries. Our focus is on describing the

design and use of cost accounting models withiivenghospital, including:

What kind of resource allocation models are usihlinvthe hospital?
* The national model
» The regional model
* Alocal model
What kind of financial performance data are reldteorganizational units?
» Discretionary expense centers

« Standard cost centers
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* Profit/ Investment centers
What kind of local systems are added to the lotzimpng and control systems?
* Volume (i.e., patients, tests)
» Standard cost per service (SCPS)
» Clinical costing system (CCS)

These dimensions are linked to the perceived effaatl actual financial performance in order

to understand the differences between systemshaneffiects of the systems.

3 The research method

This study is a comparative study of four differbaspitals in four different countries. The
general environment surrounding an organization imiétyence how it is managed
(Wildavsky, 1975). According to Wildavsky, societithat are relatively wealthy and operate
within a predictable financial situation, generdllydget by increments. By contrast, the “poor
and uncertain” recalculate their budgets more odigh follow-up the operations more
carefully. He predicts that they most likely wid@pt different kinds of aids to calculation.
Thus, the wealth of the country may influence thsigh and use of management control
systems in that country, and differences in thelthvexd countries may have different
influences on the design and use of their manageooertrol systems.

The development in GDP per capita, GDP spent olthoaae per capita, and total
expenditure on healthcare as percentage of GDRcitators of the financial environméht
of the Nordic countries. These are shown in fig@,e3 and 4.

81 \www.oecd.org/WBOS/index.aspx
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GDP per capita (USD), constant prices (year 2000 as  reference year)
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Figure 2 GDP per capita (USD) in constant prices (2000 eeaence year)

All the selected countries have experienced a dranvtheir GDP since 1970. In 1970
Denmark had the highest GDP per capita of the Mardintries. In 2008 Norway had a GDP
that was 27% higher than the country in the seqack (Sweden). Yet all four countries
have high GDP per capita relative to other Europeamtries. Thus, we are studying major
hospitals in relatively rich countries.

Total expenditure on health per capita (USD), const  ant prices (2000 as ref. year)
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All the Nordic countries have had an (almost monmpincrease in their spending on
healthcare. Since 1996 Norway has had a markedaserin its expenditure on healthcare per
capita. This is clearly linked to the booming a@ibeaomy and a corresponding increase in

GDP per capita.

Total expenditure on health care as % of GDP
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Figure 4 Total expenditure on healthcare as percentage ¢t GD

In the past 35 years, the level of expenditure@adthcare in Denmark has been stable and
high (8-9.5%). Since 1977 Sweden has followed Dehkrolasely. In Norway there has been
some variation, which can partly be related tofthetuations in oil prices. Finland
experienced a marked drop in GDP in the 1990s.cbhatry seems to have returned now to
the general trend in the Nordic countries: morendp®y on healthcare as the national wealth

increases.

The hospitals and selection of respondents

The Nordic perspective was chosen because all gesifitave had relatively stable economic
and political development, their healthcare systamegax-based and they share clear
similarities in culture‘The more similar the units being compared, the enpossible it

should be to isolate the factors responsible féfiedences between ther’ipset, 1990:xiv).
Possible culture differences at country-level wegarded to be small. Findings from the
literature review supported this approach (KjglEsissay I). Nasi and Rhode (2006) also

make this conclusion when examining the historisalelopment of the theory and praxis of
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cost and management accounting in the Nordic casnffhis does not imply that the culture
do not have any influence on the design and usesifaccounting in Nordic hospitals, and
differences in accounting systems may be attribptetly to these differences. However, this

is not addressed specifically in our study.

Within a given healthcare system we may find pewainics, local hospitals and university
hospitals. We focus on the major university hospitahich are all public. These hospitals are
expected to have similar goals, activities, miypafients, services, medical technology and
cost structure; therefore one may expect theirrobaystems to be similar to one another.
Contrasting hospital reforms in the Nordic courstiettersen (2004:333) observe thatthe
professional norms, which guide actions insideltbspitals, seem, however, to be more
consistent than any common traditions at the natitevels”. The four hospitals are

described in Table 1.

Country [The selected hospit: Name used in this stud

Norway |Bergen Hospital Trust AS, Haukeland Universityshival Haukeland
Hospital District of Helsinki and Uusimaa incladi

Finland  |Helsinki University Central Hospital ar The HUS- org.
Helsinki Medical Imaging Center

Denmark |Copenhagen University Hospital Rigshospitale

Sweder [Karolinska University Hospital AB Karolinska

Table 1 The selected hospitéfs

The study draws on both secondary and primary &eondary data include macro data of
the selected countries’ healthcare sectors, orgaaiml charts, annual reports and
information available on the hospitals’ web-siféis information was important for
understanding the context (i.e., ownership, finagcof the selected hospitals.

The primary data is based on interviews with kdgrimants in the hospitals. The questions
were planned and asked in a relatively open-endsd fecusing on the budgetary control-
procedure in which the respondents participategéhplix 1). We experienced during the
interviews that the clinical managers were not vetgrested in the accounting concepts
presented in the interview guide. Yet they hadginsinto their personal use of cost

information. The goal for the interview was to betd of their theory of praxis. Two

82 Medical imaging services at all 23 hospitals wittie HUS-organization were organized into onearertll
product cost calculation was also centralized orte unit. Due to these particularititaés organization was
selected as the “hospital” representing Finland.
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researchers attended each interview, which wasltdfe interviews were carried out by
Kjgllesdal together with a senior colleague fromkdRiospitalet HF, Department of finance.
This persons’ responsibility was to collect writieformation submitted from the hospitals.
This approach would secure the interviewers’ ftik@tion on the respondent during the
session. All transcriptions were sent to the redpats for comment. 8 persons had comments
to the transcripts. Their main response was toigeomore factual information (e.qg., the
correct unit names). The average interview lastedllmur. In total 23 interviews involving

26 respondents were conducted. At Haukeland (depattof radiology) and Rigshospitalet
(heart center) the directors at the level decidegpresent also the section level. Table 2

shows the interview statistics.

Level in the organization; Positions; A Haukeland B Tte HUS org] C Rigshospitalef D Karolinska

Top level, CFO 1 1 1 1

Unit level,

1 Clinic / department / division| Director / manager 2 2 2 2

2 Section Head of section 1 2 1 2
Chief controller / manage 2 2 1
Controller 1 1 1
SUM 5 7 7 7

Table 2 Interview statistics

Our purpose was to understand the design and ubke biidgets, resource allocations and
cost accounting systems at different levels. Thesgpondents from different groups and
organizational levels were selected to secure adoethe relevant data. The CFO represents
the top management team, the department /divisitimei second level and the section is
representing the operating level. The controlleresents the operator of the local budget and
cost accounting models. To capture a possible tiamian the experiences (with the individual
hospitals’ cost accounting models) two types ofsuniere selected:

* Clinical department — department for heart digsasith a heart surgery section

* Medical service department — radiology departnweitth a section.

Figure 5 describes the structure of the choserorelmts. If we had focused more on
functions of accounting within hospitals, we mayéahosen more respondents from each
hospital. However, our main focus was on the défilees between countries, and we tried to

choose respondents with similar functions from eafdhe hospitals.
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Hospital CEC - The operator of
- level CFC the cost system
TV\{? Head of department Head of department
unit- H H
levels: (heart diseases) (radiology)
[ [
Head of section Head of section
(heart surgery) (radiology)

Figure 5 An illustration of the different groups of respeamds

4 The four cases

4.1 Case A — Haukeland University Hospital
General information

Haukeland University hospital is one of the lardeslth entities in Norw&s. The hospital
serves a population of approximately 0.4 milliorthe local area and about 1 million within
the region (Helse Vest). HelseVest RHF is one af fegional hospital owners and health
care providers in Norway. The Haukeland Univerkitgpital provides services both to
somatic and psychiatric patients. The hospitahiariced by a mixed model involving one
national revenue model for in-patients (DRG), thmagonal revenue models for the out-
patient activity and bloc-grants (Kaarbge, 200%)e hospital was in financial distress in the
period of this study, as indicated by the numberEable 3 showing the deficit for 2005. Yet
the period was also characterized by an increaaetivity and resources. In the period 2002-
2008 the hospital’s operating expenses increasé®tyfrom 530 mill EURO. The increase

in the number of man-years was 17.2% from 6,50D02.

2005
Operating Revenue 616 mill EURG"
Operating Expenses 663 mill EURO
Deficit®™ 47 mill EURO
The deficit as a percentage of the Operating Expeas 7.1%°
Man- years 6,983

Table 3 Accounting information, Haukeland

8 www.helse-bergen.no

81 Euro = 8.2 NOK

8 Revenue — Expenses is Income. The concepts uskd public sector are surplus and deficit.
82002: 4%, 2003: 9.2%, 2004: 9.4%, 2006: 9%, 200%:and 2008: 2.3%
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The control system

At a hospital level, Haukeland is a profit centattva full Profit and Loss statement and
Balance reported according to the norms of the Mgran accounting law (the same as for a
private company). The departments (divisions) aatiens, however, are controlled as
discretionary expense centers where responsiislitylated to static variance between
budgets and actual spending. The control-procestarés in September and the budget is
decided in December (X-1). The national price listsyear X, however, are not available
before February (X). Changes in prices may affeetdecided budgets of the different
organizational units. The follow-up on the budgatts in March/April (X). Every fourth
month the heads of departments have a separatalforeeting with the CEO. Every month
the leaders of sections, wards and out-patienicslimave follow-up meetings within their

departments. The budgeting and reporting proceastrated in Figure 6.

. A proposal for the The Monthly / The
Levelin Fhe. financial limits of the budget quarterly annual
organization; operation is submitted:  decision reporting report
the Budget Proposal (BP)  (BD) (M/Q-R) (AR)
Board of A A A A
directors
CEO A A A A
Org. units:
dept. A A A
. \ A 4 q
section >
A budget is developed The operation of the organization
» Time
JFMAMJI JASOND BMAMJIJASOND
X-1 X X+1

Figure 6 The budgetary control-procedure at Haukeland

The hospital relates to 4 national revenue modaéig;h are also used for internal resource
allocation. The national price lists from year Xxid the planned volumes (year X) are used
to calculate the volume-dependent part of the budde other major input are last year’s
budget and discretionary changes based on strategisions. Resource allocations are not
based on local standard cost per service (SCP8galrclinical costing systems (CCS), i.e.,
internal cost estimates for services or patientdy @e national resource allocation models

(broad national averages) and local estimatesdhme are used.
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Information on spending in each department and Maames related to the national model

is available for all units in a drill-down functiam the intra-net.

Experiences with the control system
The departments and sections are subject to van@tienal revenue models. When the
national prices change, the budget is also chanigexke changes are not controllable for the
department and may thus introduce an element &f luc
“We have delivered the services every year thefiastyears — no deficits. We have
studied our own operations and carried out change®ur own. This has turned out
very well. In 2005 we increased our revenue withiociteasing our costs. The surplus
was turned over to the management. In 2006 we lueky and our DRG- prices
increased considerably.”

The Head of the Heart department

The comment reflects a willingness to respond éoctanges in the financial environment of
the department. Such willingness has, however|tegkin different actions. The first three
years their own operations were studied closelycrahges made. The last year the national
prices increasettonsiderably”. The resulting surplus was turned ovefttee management”
This reflects an attitude thawve finance other departmentThe understanding of the
resource allocation is limited. The controllerla Heart department has worked at the unit
for 10 years. Her experience with the national nexeemodels was representative:

“I do not understand how the prices are calculatédhe method and input data had

been more available, | could have benchmarked th#mmy own calculations. In sum

the financing of our activity is in a constant flux

The national revenue models are a “black-box” abtors within the hospital. This
frustrates her because she calculates the loeallf{er organizational units) costs of every
procedure every year. The comment from the HedldeoThorax surgery section supports
this praxis:
“We calculate the budget based on last year’s #gtiand this year's wages and price-
lists for various items. To me, it is importantsfecify the correct volume and prices for

items as expensive vents and implants.”
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This frustration is shared with the other respomsierthe Head of radiology department:

“I would like to know what the cost of my servicEs

The respondents did not have any information otctiet of services from other units. The
CFO calls for this type of information:
“I wish to have information about in- (DRG) and epatients (national prices) related
to the departments where the patient has been. 8th local cost information the
dialogue with the clinical departments will be leetsupported. The general issue is:
When changes in the hospital’s activity are planteethke place, what is the related

costs?”

The Head of the Thorax surgery section has hisapgmoach to the similar problem:
“If it had been possible to compare the revenueparent with the estimated costs of

my patients, | would certainly be interested.”

The control system at Haukeland has been in usa&ory years. Resources are allocated to
sub-units in the same way as they are receivetidhaspital. This clearly simplifies the
budgeting process and the evaluation of unitsthmitocal costs are not reflected. The
national prices are only partly related to the alkctwst for a university hospital (Kjgllesdal,
Essay II). Treating in-patients (classified by BDiRRG-system) often requires services from
many organizational units within a hospital. A Hesargery procedure (i.e., DRG 108)
involves services from many organizational unitéoagexample, ward(s), operating theater,
anesthesiology, radiology and laboratories. Thimistaken into account in the allocation
model, and national pricelists (which is basedrentotal cost) are used to allocate cost to a
particular unit (i.e., the Thorax surgery sectidit)us, surplus and deficit are more or less
arbitrary consequences of the allocation model.tNextte is a sense of profit-center thinking

introduced to the discretionary cost centers byugeof national price lists.

4.2 Case B — The HUS Hospital District
General information

In Finland, the municipalities are responsibledoth the funding and supply of health
services (Hakkinen, 2005). The Hospital DistricH#lsinki and Uusimaa Counfthe HUS-

organizationwww.hus.fi is providing specialist care to the residentg82 member
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municipalities (1.4 million inhabitants). This orgaation was established in 2000 and
operates 23 hospitals. Some central accountingnreon is provided in Table 4. In the
period 2003-2007, the operating expenses incrdas@@.8% from 1,075 mill EURO. The

number of man-years increased with 6% from 19,8%Beé same period.

2005
Operating Revenue 1,296 mill EURO
Operating Expenses 1,207 mill EURO
Surplus 89 mill EURO
The surplus as a percentage of the Operating Expees 7.49%"
Man- years 20,773
Table 4 Accounting information, the HUS- organization

The control system

The HUS-org. is a profit center with full Profitéhoss statement and Balance reported
according to the norms of the national accountavg [The 23 hospitals, however, are
controlled as standard cost centers (flexible btgjgéor example, with standard local costs
and actual volumes. The largest hospital withinHktS-org. is the Helsinki University
Central Hospital (HUCH) with 8,424 employees in 201 is organized in seven divisions
which are controlled as standard cost centers.athel costs are compared with standard
cost per service (the local planned estimates)atuthl volumes (flexible budgets). For some
units standards and volumes are hard to estimhtselunits are controlled as discretionary

expense centers.

The control-procedure starts in March/April (X-1itxkva dialogue with the owner. The
discussions are ended in June. From Septembercenidesr, the detailed budget per hospital
is developed. As long as the financial target i$, the central administration in the HUS-
organization does not intervene in the follow-uptio® operations of the single hospital (X).
The CEOs have to make a report to the HUS admatistr every month and explain

variances from the plan. This applies also ingidehospital for the divisional directors.

In the dialogue with the owner in the budget pra@bghase, the discussion includes an
analysis of last year’s results and the calculateduct costs (from year X-2) from the local
standard cost per service system (SCPS). The epdetelopment in input-prices and

volume of the services (i.e., per DRG) are impdrtaators in these calculations. The

872002: 6.1%, 2003: 7%, 2004: 7%, 2006: 6.9% and2601%
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discussions are finally ended in June with a pkmhospital (volume per DRG and the
financial consequences as a lump-sum per munitypdin December the final external and
internal budgeted prices are calculated by thd I8€#S. The actual volume per DRG times
the budgeted price is made available to the detisiakers through the CCS-system every
month (X). Inside the HUS-organization, it is primhathe controllers who look into the
figures and interpret the possible consequencehéar superiors. Forty to sixty buyers of the
services within the municipalities also have actegbke cost per patient data (the CCS). The
member municipalities are billed four times a yaecording to their actual use of the hospital
services. The contracts are settled in February ] X¥his involves some bargaining on
deviances (paying/payback) from the planned lummp-sast per hospital per municipality.
The budgetary control-procedure at the HUS-ordlustrated in Figure 7.

. A proposal for the The Monthly / The
Levelin Fhe. financial limits of the budget quarterly annual
organization; operation is submitted: decision reporting report
the Budget Proposal (BP) (BD) (M/Q-R) (AR)
1
Board of ' 4
directors !
|
CEO A Fy
Org. units:
division Y Y >
section
A budget is developed The operation of the organization
» Time
JFMAMIJ JASOND BMAMJIJIASOND
X-1 X X+1

Figure 7 The budgetary control-procedure at the HUS-orgdiun

Each hospital within the HUS-org. has local cossggtems as a SCPS-system and a CCS.
The full-cost of each hospital’s services are dakewl (by a central unit) twice a year by the
SCPS-system. This system thus provides the memineicipalities with estimates of their
planned and actual hospital service costs. The D@&nation is updated every month and

available to internal and external users.
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Experiences with the control system

The budgetary control-procedure focuses on planthiegiext year’'s capacity at the different

hospital-units as described by the Head of HUS &emt
“We start in March/April. The process is controllegt the HUS- administration. We are
approaching the hospitals to discuss their planies@! of activity (volume) for the next
year. We focus on the major changes in activitg @tonomic planners in the different
HUS- units are interacting and working out the betdd his way we receive the needed
information for our planning of the capacity (pems®| and equipment). Normally the
changes are not that big and we are able to haitdlEhen we consider the need for
investment, recruitment and shifting personnel betwour sites. We have our plan
ready in May.”

The changes in capacity have been minor withirildbal hospitals, but large at HUCHS:
“In the Helsinki area... there have been major ghes. These changes have been
initiated and carried out by the HUCH-division mayeais. We at HUS have not been
involved unless it had investment or budgeting equences.”

The Chief Financial Officer

The need for doctors is one such issue when disgug®e capacity. Changes in medical
procedures (more percutan cardiovascular intereegtand less open heart surgery) may
illustrate this, according to the Head of Thorasgeuy department:
“Two years ago | had to fire 3 experienced thoraxgeons and reduce the number of
open beds in our ward with 10 beds. These discossi@re very tough and developed

over several years.”

There are more than 20,000 different internal grae per ward-day, lab-tests, radiology
services etc. This detailed information makes #ieutations easy:
“To calculate the costs of the single patient isrthmore like being a cashier in a
supermarket. We have about 800 DRGs. Everythipgdss (every year) and counted
(every month). Then it is only for the system to sp”.

The operators of the costing systems

The systems providing estimated product costsem&ga elements in the HUS-organization’s

total control system, according to the Chief FinahOfficer:
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“We use estimated product costs extensively fanrptey and billing purposes. We
eventually get our money depending on the actualigcand the related billing. Our
experience is that the municipalities accept déwns from one year to another (+/-

3%). The last six years they have accepted albdlg with some arguing.”

The respondents with a budget responsibility (tperhanagement) thus exprasgisfaction

with the cost accounting models in the differerdaigds of the budgetary control-procedure,

but at the operating level the relationship betwienprices and costs are not that obvious:
“I do not have any budget responsibility. We haywiae list, but | am not sure how
these prices have been calculated. These calcnlmtoe more like a “black-box” to
me.”

The Head of Thorax surgery department

Notwithstanding this comment, the new insights i@ differences in costs have made it
possible to move away from one uniform HUS-orgcglist toward separate pricelists per
hospital (from 2007). The buyers of the servicesiaformed of the changes that are taking
place and are provided explanations to deviatiooms fplan, according to the operators of the
costing systems:
“The municipalities understand that the cost leifser between the hospitals. Some
municipalities want to pay extra for patients trediat their local hospital. Even within
some specialties there are such deviations. Theigiom of cost information enables
the buyers of our services to see what happenddribe hospitals.”

The operators of the costing systems

The local costing systems are used both for dectisiaking (i.e., capacity decisions) at a
local level and central level (part of the fundohigcussions). It is also important for the
controlling procedures, but the controlling tasknainly an internal task within the

organizational units.
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4.3 Case C — Rigshospitalet, Kgbenhavn
General information

Rigshospitalet, Copenhagen is providing speciaéist to the inhabitants of the city of
Copenhagen and the surrounding municipafiii@sis a referral hospital for specified
diagnoses for residents in some of the surrouncingties. About half the patients come
from the local area (HS: “Hovedstadens SykehusoeiydBrom the 1 of January 2007,
Rigshospitalet was included in one of the five megions that substituted for the 14 counties
in Denmark® (Pedersen, Christiansen, & Bech, 2005). The haispitere financed by a
national financing system (DR&) Accounting information for Rigshospitalet for 201
provided in Table 5. The operating expenses inecasth 49% from 445 mill EURO in

2002 to 660 mill EURO in 2008. In the same pertbe, number of man-years increased
13.2% from 6,751 in 2002. The hospital has beematpe with a surplus the last twelve years
(1996-2008).

2005
Operating Revenue 539 mill EURO~
Operating Expenses 538 mill EURO
Surplus 1 mill EURO
The surplus as a percentage of the Operating Expees 0.3%"
Man- years 7,274
Table 5 Accounting information, Rigshospitalet

The control system

The hospital is a public entity responsible fonaeg activity level and budget, but the
hospital is controlled as a standard cost centes.variance between budgets and actual
spending is observed at the end of the year. tethas been an increase in the productivity
and extra costs have been involved, then a marfiivaalcing is discussed. The discussions
may not result in additional funding; however, gussibility to discuss this with the owner is
reported to be important. In 2005 49% of its reveemas a bloc-grant from the owner. The
hospital is providing highly specialized servicegpatients referred from the other regions.
For these services, it is allowed to calculatellpcizes and charge these regith3he 6

clinical centers and the Diagnostic center arerotletl as standard cost centers. Standard

8 \www.rigshospitalet.dk

8 \www.regionhovedstaden.dk

9 www.im.dk

%11 EURO = 8.94 DKK

922002: 0%, 2003: 0.2%, 2004: 0.4%, 2006: 0.2%, 200 and 2008: 0%

% www.fm.dk ; Takststyring p& sygehusomrédet ("Control thropghbes in health care”).
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prices (i.e., per ward day, lab-investigation eace used. The internal service center is treated
as a discretionary expense center where costoarpared to the yearly budget (no volume
adjustments).

The block-grant and the total sale of servicesherregions define the total expense-limit
for the hospital. It is thus important to link theailable resources to the costs of relevant
capacity (number of beds, doctors, etc.). This alVexpense-“base-line” indicates the ceiling
for how much can be spent. This concept is ceitridde control procedure at all
organizational levels in the hospital. The connacedure starts in January/February with
internal discussions (X-1). There are negotiationgarch through May between the hospital
and the buyers about the volume per specialty.fihlaéprice estimates for the budget year
are calculated in June (Xf) A detailed budget is then developed from Augusil u
December. Every fourth month the CEO reports taotlieer. The monthly internal follow-up

reporting starts in March/April. The budgeting aergorting process is illustrated in Figure 8.

. A proposal for the The Monthly / The
Levelin Fhe. financial limits of the budget quarterly annual
organization; operation is submitted: decision reporting report
the Budget Proposal (BP) (BD) (M/Q-R) (AR)
1
Board of 4 H
directors !
:
CEO . : A A
1
Org. units: ' E
! 1
centre A2 t \ 2
. Y »l \4 q
section > >
A budget is developed The operation of the organization
» Time
JFMAMJI JASOND BMAMJIJASOND
X-1 X X+1

Figure 8 The budgetary control-procedure at Rigshospitalet

The hospital relates to a national DRG-model feritikpatients from the local region. The
owner receives revenues from the state, basedecarctivity at the hospital. The hospital,
however, has to control the activity accordinghte planned bloc-grant. The counties outside
the HS:-org. are billed every month according ®&rthctual use of services times the

hospitals budgeted prices. There is an openingstusgs co-payment for increased activity

% The prices for 2007 are based on 2005-data (tmbsebased).

130



and, correspondingly, a pay-back of funds for teas planned activity. The internal resource
allocation is, however, based on the planned votuamel costs. The hospital calculates the
cost of its services (SCPS-system) in March (X¥he final estimates for the budget year (X)
are re-calculated in June. The details in the matieloudget are then developed during the fall.
Every month (X) the hospital’'s data-warehouse makegchanical prognosis of the
volumes, the expenses and the revenues. Every tonfilanned average cost per service is
multiplied by the actual volume and presented tith lnternal and external users (CCS). This

information is important in the internal follow-wb the divisions.

Experiences with the cost models
The respondents had positive experiences from tiseiof the cost accounting models. They
explained in detail their interaction with the nukcosting systems. The Head of the
Radiology department commented on his experiendéstine conceptbase-line”:
“You have to argue very good to increase your “bése”. This was not the case
before 1996. Everybody started up what they thougistthe best for the patients. That

195

led to economic disaster. Now we have a systersafy-warning™> calculations and

evaluations at different levels.”

Clinical managers are involved in the calculatiéthe internal prices:
“We may move around on the resources (per procedamd thus the prices, but the
total must be within the “base-line”. l.e., if aipass operation costs 10 kr one year
and next year 8 kr, this gives room for an increiasthe price for other procedures
to12 kr.”
Director of the Heart center

The use of a fixed “base-line” involves certain ltdrages. At this hospital these challenges
have found a solution, according to the Head oRhdiology department:
“The last 10 years we have had our fixed “base-lin#ithin this budget our
department has tried to make the best out of itsWeeeded until 2-3 years ago. Then
the growth in the demand turned out as a deficR®mkr. . We could not handle this

anymore. The control-logic is so that we shoulddarthis problem ourselves. The

% Early warning of projects with a total effect drethospitals expenses of more than 125,000 EURO

131



CFO understood the situation and covered the dedinil adjusted our budget. The
economy-function (department) sees the relatiosshgiween costs, activity and prices.
... Now the clinicians must pay us a share of thr@reased income. This year the
Diagnostic center has spent 7 mkr more than theybudit the same time we have had
a production 10 mkr above “base-line”. This new rabevens things out. We get 7 mkr

in income from the clinicians.”

The clinicians emphasized that having internal esimates is important when confronted
with national prices, according to the Directotlué Heart centre:
“The DRG- information focuses on the hospital le@&lch averaging does not reflect
the use of resources where the action is. Thidwswe use our own prices... My centre
has about 10-16 mkr in surplus using our own prit¢sing the national DRG- prices

this turns to a deficit of 7 mkr.”

Having been involved in developing the budget-psgib@nd the costing of his services, the

Director of the Heart center describes how he obstiis center’s activity and costs:
“| allocate my activity budgets to each month a¢mvunit. This means that | control
this center with a small reserve all the time. Theeary week | study how many beds
that were in use, the number of surgery procedaaesed out, how many
investigations ordered etc. . This is straight-fard/pro-active production control. This
gives me control at the lowest level within my migation. |1 do not have formal
control-meetings with the CEO. There is no needHisr— because there are no
problems.”

He continues:
“Last year (2004) we reduced the number of by-pssrations by 150. Our work with
the internal prices gave us insight into what rases this implied... So we reduced our
need for personnel, beds, etc. and moved the resstio activities where there was a
rise in the demand... The process did not take rtioeh.. The trend became evident for

everybody and then we made the changes in the budge

The existence of internal prices is more importarsgome actors than others. Their uses affect
the internal dialogue about the use of resourcdsmihe hospital as evidenced by comments
from two managers:
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“By pricing our services and billing the cliniciarnge get a sort of acknowledgement of
our work. The job we do is seen. This is important.

The Director of the Diagnostic center

“The prices of the services of the Diagnostic Centan be improved. Their prices do
not work well ... We have a contract with a giveimber of tests, for example, with a
given average price. Above this level we are to'fi2i of the price. But to run one
more analysis on a machine costs 1/1 000 of theepri. They are unfair. The prices
may lead us to focus on the wrong things. If we 30 or 200 blood tests it does not
matter. But it does matter if you take one moresagjve test.”

The Director of the Heart center

The cost accounting praxis at this hospital hasrtglears to develop. This is commented by

the Head of the Radiology department:
“I have been involved in calculating internal prcen Malmg, Sweden (1992/3). The
goal was to save money by influencing the “buyin§bur services. Our budget was
removed and allocated to the clinical departmemtss philosophy was and still is
wrong. Quite other mechanisms control the use okewvices. Two years later the
activity was up 30%! This was really fun to usha tlepartment of radiology! It proved
difficult to find this money. We had many discussigoing on these years about what
to do. You have the costs related to your capacthat is for sure. The machines and
the personnel are there. The question that realiytens is how to make the best use of
these resources! This is no ordinary firm. We carfime people and stop the
maintenance of the machinesHe continues:
“One mechanism of controlling the hospitals in Demknseems to be a standing order
to cut the cost-level or increase the productibyy2%. This is what | would call “a
death spiral”. | see this as noise! Yes, it is imtpot to control the growth of the sector
(keep it down). But this should be done by lettieghospitals define projects that will
reduce the spending level. This is the model wéd@ving. The described way of

budgeting and controlling our hospital is good tbe hospital and for the society.”

A system with fixed “base-line” does not give anantive for doing more. If the “cost per
service calculations” show that the estimates HaNen due to improvements in the

productivity, then a marginal financing will be disssed with the owner:
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“If there is positive (negative) productivity, obudget is increased (decreased) by 50%
of the national DRG-price.”
The Head of the Finance department

4.4 Case D - Karolinska University Hospital
General information

The Karolinska University Hospital AB provides sjadist care to the inhabitants of the city
of Stockholm and the 25 surrounding municipalifiée County of Stockholm (SLP9

(Anell, 2005). There are 1.9 mill inhabitants ifstgeographical area. In the period 1998-
2002, the county’s hospitals had a negative devedop in the productivity of about 2% per
year. This put new focus on the development ofowariforms of owner-control (the hospitals
owned by SLL) and better contracts (also with gevaospitals). On January 1, 2004
Huddinge University Hospital AB and the Karolindkaspital merged. Accounting
information for this hospital (Karolinska AB) isquided in Table 6. The operating expenses
increased 24% from 1,387 mill EURO in 2003 to 1,#@# EURO in 2008. The number of
man-years declined by 0.65 % from 15,387 in 2003.

2005
Operating Revenue 1,401 mill EURG’
Operating Expenses 1,407 mill EURO
Deficit 5 mill EURO
The deficit as a percentage of the Operating Expeas 0.4%"
Man- years 14,184

Table 6 Accounting information, Karolinska

The control system

At a hospital level, Karolinska AB is a profit centwith a full Profit and Loss statement and
Balance reported according to the norms of natitaval(the same as for a private company).
Karolinska is organized into 8 divisions with 69diwal specialties (sectiors) These
divisions and sections are controlled as discratipexpense centers. The control-procedure
starts in March/April (X-1) when the hospital reaes a budget directive from its owner. A
negotiation then commences about production vol(mita the SLL Order-office) and the

available financing (with the SLL Owner-office).dfn the hospital the division and staff

% Stockholm Lans Landsting (SLww.sll.se

"1 Euro = 7.38 SEK

9%2003: 1.1%, in 2004 a surplus: 1%, in 2006 anchthe years deficits: 1.6%, 2007: 2.9% and 2008%..
9 www.karolinska.se
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leaders are involved. The final budget is submittethe SLL by the L of September. The
hospital has to report the result and a prognosise owner 8-9 times a year (X). Every
month the CEO has follow-up meetings with the 8gilbns. One to two weeks before these

meetings, similar follow-up meetings are carrietiwithin each division.

In negotiations concerning the budget proposathhee allocation and local volume models
are important. The budgets at the internal unégsbaised on last year’'s numbers adjusted for
the planned changes. The internal control-proceluilds upon two principles: the financial
result and the activity-ceiling. At the CEOs montfdllow-up meeting with each division all
deviations, the prognosis and action-plans areudgsx and decisions are made. The control-
procedure is illustrated in Figure 9.

. A proposal for the The Monthly / The
Levelin Fhe. financial limits of the budget quarterly annual
organization; operation is submitted: decision reporting report
the Budget Proposal (BP) (BD) (M/Q-R) (AR)
A H A
Board of !
directors !
|
CEO A Fy
Org. units:
division
. \ 4 q Y I
section > >
A budget is developed The operation of the organization
» Time
JFMAMJI JASOND BMAMJIJASOND
X-1 X X+1
Figure 9 The budgetary control-procedure at Karolinska

The hospital has a complex financing arrangememsisting of two regional and one local
revenue models. If the patient from the SLL-area ¢®st-outlier, then the calculated cost
from the hospital’'s own costing system is refunftech the SLL. In 2006 7% of the patients
from the SSL-area were such outliers. These patmorisumed 30% of the hospital’s
resources. The patients from the county of Stogkheho turn out not to be cost outlier are
refunded according to SLL’s B- price list. The pats from other parts of Sweden are
refunded by the A- price list. These models are aked for internal resource allocation. The
hospital’s local costing systems (SCPS & CCS) aadl@ble but are not used in the internal
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follow-up reporting. The estimates are used fdirtglthe owner and for making regional

price-lists.

Experiences with the control systems

The hospital has 20 years experience with costigervices (SCPS). The comments from

the chief-controller reflect the main use of thystem:
“We do not use SCPS-information much in the intecoatrol of the hospital. The most
important use of the SCPS-information is for tHeng of the outliers.” She continues:
“I would not claim that we use the SCPS-informatwmen we are budgeting. The
revenue models are used to simulate the hospitadsme for the coming budget-year.”

The chief-controller

The organization has a local costing system, kdés not use the cost information in the
internal control of the hospital. The volume modatsl the revenue models are important in
the daily operation of the internal units. To stuldg income — not the costs — per patient are
important to the clinical leaders:
“I have to consider the financing system when ragrthe clinic. It matters if a patient
comes from SLL, or if the patient comes from oattie county.”He continues:
“I believe the SCPS- information is accessiblemiy daily work | make use of other
sources of information.”

The Director of the Cardiovascular and respiratiisgases-division

This frustrates the leader of the DRG/SCPS-uniiteaeflects about this situation:
“We have had this cost information for 20 yearskThformation is far too little used
within the hospital! Karolinska is too income-foed$’ He continues:
“Our organizational position outside the financepdetment has probably influenced ...
the limited use of the SCPS in the control of th&pital. Another explanation may be
that the model is too complicated. Managers likbdwge user-friendly reports. A third
explanation may be that the pricelist reflects lirstory. The price list for 2008 is based
on data from 2005 and 2006. This is a problemtlal time the activity changes in
accordance with the changes in medical technology.”
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The discussions with the owner do not always badhe available funding to the job
expected to be done. The owner- and the orderesffiathin the SLL do not always
coordinate their actions, but it is possible to kea deal” with the owner:
“This was illustrated in 2006. The order-office colained to us that we did not manage
to reduce the queue that had developed. At the saree¢he owner-office had not
provided us with sufficient funds (the tools) totle job! For the year of 2007 my
department has got a deal with no upward limitoan production (the target is 1,400
operations). This is an attempt from SLL to getofithe queue.”

The Head of the Thorax-surgery department

Other respondents were critical of the existing etad controlling the hospital. A director of
a division reflects about how this should be chanaeKarolinska:
“My managers get a slap on their fingers if theyivkr more services (production) than
ordered. One does not ask if this production wasé spent resources!’He concludes:
“I believe we - with a new model of control willesd a little more money, but get a far
better development in the productivityfl® make such a new model work:
“We have to have internal prices, a system (rutdgharginal prices together with
productivity measures at different levels.”

The Director of the Emergency Medicine division

5 Discussion

Our finding shows that there is great diversityhia design and use of cost accounting
information in the four university hospitals. Thencept “package” is informed by Malmi and
Brown (2008), but we are limiting our focus to @exounting systems and how it is used.
This may of course be too simplistic. Also noted tha study is inductive and that the
configurations are driven by the data. Four difféi@ontrol-packages were identified. The
labels of these packages are chosen to highlight features of the systems, and are not
meant to be general descriptions of control packagable 7 shows the main dimensions of

the accounting systems in the hospitals investijate
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Haukeland HUS Rigshospitalet Karolinska
System description| The ARIBITRARY The ADVANCED| THEASE-LINE The UNUSED
Context (national) Rapid growth Growth (-) Rapido@th No Growth
Hospital funding National models Local models Na#b+ Local Regional + local
models models
Resource allocatior] National models + | Local models + Local models Regional model +
(internal) discretionary discretionary local models +
discretionary
Responsibility Discretionary Standard cost centerStandard cost centerDiscretionary
centers expense centers (discretionary (discretionary expense centers
expense center) expense center)
Local systems Volume Volume Volume Volume
SCPS SCPS SCPS
CCS CCS CCSs
Table 7 The different control-packages

Two of the hospitals do not use local cost estisdiat these decision take place in very

different contexts and for different reasons:

The arbitrary system

The arbitrary system is found in the context whmrdgets are growing very fast. The owner

is wealthy and revenues of the booming oil econaneyalso pumped into the hospital.
Resource allocations are based on national mdaai<lo not control for the workload outside
the department. The label arbitrary is relatecheoway resources are allocated and to the high
level of uncertainty in the measures of profit &b in each unit. This praxis is not supported
by the Ministry of Health*The regional thrusts are free to adjust the tdtialancing of the

local hospitals ... in accordance to the variouga®and decisions made within the regional-
area. The national estimates (prices) are not sehdugh to be made use of for the financing
of individual patients and departments® Still, it is used within the hospital.

The unused system

In the Karolinska case, they have the system buiod@eem to use it. In this case the context
is very different. The owner is relatively “poogqmpared to the case above) and funding is
dropping relative to the other hospitals. They hiaze the SCPS system for many years, but it
is not used for allocating resources or for cotitrglcosts. One could expect the system to be
more important when resources are limited, bufdbas is on getting more income from
providing services for the particular expensivagras and from the patients from outside the

county.
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This shows that the sites with the highest andaWwest increase in total spending are not
using local cost information. The lack of such aesems to be strongly linked to the resource
allocation model and the funding decision. As lasdocal costs are not used in this
discussion, it is not implemented at lower leveltHe Norwegian case, this result in choosing
the “easy way out”, just passing the resource atloo model at a central level to the local
units. The model has clear weaknesses at a céted) not taking into account variances
between hospitals. Yet at a local level it doestake into account cost from other
departments and becomes totally arbitrary. To “th$, budget surplus are “taken back”. In
the Swedish case, the focus on costs is repladédawocus on getting more resources from
the other sources. The organization becomes “indociesed”. This shows how important

the funding system is for the design and use dlloosting systems.

The more advanced systems are found in two differersions:

The advanced system
The HUS-organization was using a very advancedrngpsystem for calculating the cost of
different services and patients. This can be aitedh to the use of this information in the

negotiations with the owner.

The base-line system

This system is similar to the advanced systemldsstfocus is paid to the individual prices.
The focus is on the base-line that is given fromxed volume and the local costs. Altering
the resources within the base-line is importane fifeasurement of the different units as well
as the hospital’s productivity is important foraissing a possible marginal
financing/payback. Possible consequences for the-liae are discussed. A routine for
defining projects that may have consequences &bd#se-line (i.e., changes in the medical
technology) has been established.

In both cases the format of the funding discussiofisms the design and use of the cost

accounting data.

10 gee, for examplédattp://www.helsedirektoratet.no/publikasjoner/ragek-innsatsstyrt-finansiering-
2012/Sider/default.aspx paragraph fiaje 6 & 7.
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Two types of “packages” were thus identified; “theditional” and “the advanced”. The label
“traditional” covers what we may expect to findgablic hospitals (Anthony & Young,

2003). A traditional package includes the use stiditionary expense centers, the national
model for allocating resources and has a small muroblocally adapted costing systems.
The “advanced” package includes the use of stantesticenters, local resource allocation
models and higher number of locally adapted costysiems. This may be seen as a trend in
a modern public sector entity.

Theories on the design and use of control systeengah on how systems are designed to fit
organizational structure and other contingencyoiac{Otley, 1980):The design of the
“package” is actively shaped by the strategic clesiof its dominant coalition{Abernethy

& Chua, 1996:569). In the case of costing systamsipetition, production complexity,
product heterogeneity and cost structure are aféexl to explain variations in the complexity
of costing systems (Horngren et.al., 2009). Re$easchave pointed out, however, that the
relationships between the contextual factors aadl#sign elements of costing systems in
business organizations are not well establishe@#dthy et.al., 2001; Al-Omiri & Drury,
2007). In our case all the hospitals are relatigatyilar in these dimensions. Yet their costing
systems are very different. This prompts rethinlohthe traditional explanations for fit. In
our case, system diversity seems to be driven&gxternal funding systems. If the owner
gives attention to cost per service or cost paepain the way resources are allocated (i.e., in
the funding decision), it is also given attentioithim the organization. At that point, it is not
only used for resource allocation but also for @asttrol, decision making and planning
purposes. One explanation seems to be that thetddasanager follows the owner’s
example. At two hospitals (Haukeland & Karolinsk@jal cost estimates are not used. At the
other two hospitals (the HUS-organization & Riggpitadet) local cost estimates are central in
the funding discussions and in the follow-up of itternal units. We do not claim there is a
cause and effect relationship between externalifignslystems and a hospital’s mix of costing
systems, but this relationship should be furthedistd. There may be other factors in the
context of the hospital that better explain théudiibn of text-book ideas in management

accounting to hospitals.
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6 Conclusion and further research

The first conclusion is that there is diversityhiow the hospitals design their cost accounting
models. The second conclusion is that the diffecenfigurations seem to form different
“packages” with distinctive characteristics. On tme extreme, rather simple systems are
designed as more mechanistic and arbitrary allocatiodels. In other cases more advanced
tools are used for planning, allocating resourcesta measure performance. The third
conclusion is that we have observed on a more fte@ibasis a link between the design and

use of systems and the funding model.

The main knowledge gained from this study is thahiaersity hospital may have a mix of
cost accounting models and that one of these gpstistems may be advanced. Some

hospitals calculated the local standard cost peicgeby an advanced costing system.

The need for more refined costing data has bearedrdput low adoption rates of more
advanced costing systems are still observed (thé-p&radox) (Gosselin, 1997). Low
adoption rates of advanced costing systems in Avaefospitals have been reported (Hill,
2000). This study supplements the literature byiding empirical findings which indicate
advanced costing systems in some Nordic univehgigpitals. In addition, Abernethy and
Chua (1996) have reported that reforms (involvingexample, DRG-prices) forced an
Australian hospital to change its control-packddes seems to be consistent with the
findings of this study in the sense that differexiternal funding models may form different
control systems within hospitals. While reading literature one may get the impression that
cost accounting models are similar across hosmtadscontexts (Kjgllesdal, Essay I), the
Nordic study indicates that complex hospitals haweix of costing systems in packages and
that the use of particular costing systems may eagn within similar political contexts. This

is “the costing system mizentribution”.

These findings motivate rethinking of traditionahtingency studies and suggest that the link
between overall governance and management accguntthe public sector context should
be given more attention. We have seen the impagtahtunding and governance and their
impact on the design and use of management caystéms.
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One important observation is that a major univeisdspital can manage and survive with a
very simplified version of actual cost informatidn.such a version only volumes and total
costs are used and compared to the budgets. Agb#tlacations seem to be handled by ad-
hoc procedures of “taking back” surpluses and ljesuive assessments for block-grants.
Compared with the other Nordic hospitals, the haspiith the simplified and arbitrary
system is a success story in terms of growth acir@ased resources. The rational for not
using advanced systems in rich organizations shoeiladdressed by further research.

Another observation is the adoption of more advdrsystems, but not using these systems to
control the local activity as observed at one efitivestigated hospitals (Karolinska).
Attention is given to increased resources in @l¢hses, but only two of them use local cost
information on services and patients to controlativity. At Karolinska increased resources
were not linked to systems for services or patests. Other types of use do not seem to be
strong enough to legitimize the systems. This oladEm suggests that more research
attention be given to the hierarchy of multipurpegstems, for example, costing systems.

Two of the cases seem to be strongly informed by tidvanced costing systems. In both
cases, they also seem to be well-controlled in sevfrkeeping spending within their budget
limit (a surplus). We do not claim that there isaaise and effect relationship between the use
of more advanced systems and financial performancentrol. Yet in both cases the systems
are used to control activity, and they clearly miadecision making in the organization. This
link between actual decision making and cost acttogmnformation should be given more

attention.
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APPENDIX 1:

This questionnaire is planned used in the expleatase study focusing 6tihe use and
usefulness of cost information in Nordic hospitals”

The goal is to describe the most important typedeaisions managers in hospitals are facing
in their work as "recurring issues” (e.g. financiaugd budgeting & control) that have to be
confronted. When you look back decisions have lmeade, but it is difficult to tell who and
when it was made.

With the term "decisions” | have in mind the adnossof patients, diagnosis and treatment,
change in treatment protocols, change in capgaiéynning and budgeting, pricing, financing,
the internal control of the operations, measurihgroductivity issues, "bottle-neck”-

projects, reorganization of work processes etc..

The chief financial officer of the hospital will lixeterviewed.

The central area for decision- making in hospidéaés“diagnosis and treatment”. This is why
the study focus on both the head of clinical departt (local resource- allocation and control
of the physicians) and section (the prime decismaker regarding patients) at clinical
department- level. The provision of diagnostic miation and care may also be provided in
medical service departments. The interaction betwee department of Heart surgery and the
department of Radiology is also in focus in thigdgt

The organization of the provision of care and infation may differ from hospital to hospital

in the Nordic country, but the figure below illustes théunctions(persons) | would like to

interview.
N Chief
Financial The designer or
Different vertical Officer operator of the
levels in hospital cost system
Head of Head of
department department
(heart (radiology)
surgery)
Head of Head of
section section
(heart (radiology)
surgery)
v

A
v

Different horizontal levels in hospital
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The Questions to the users of the Clinical Costin§ystem (CCS)

General information

Name:
Position:
1 Focus on managers decisions in hospitals, amdube of cost-information.
1.1 Describe (classify) the types of decisions gmiinvolved in as a manager?
Type of decisions and frequency (Daily, Monthlycera year etc.).
1.2  What type of cost information do you use irsthdecisions?
Type of decisions and type of cost information (eggestimated product costs,
prices etc.)
1.3  Where do you find the estimated costs (source)?
Type of decisions and the sources of cost informmailobal Costing system
(CCYS), local costing system, ad-hoc costing exesgisther sources)
Focus on horizontal interaction between the h&adery and department of radiology.
21 Describe your interaction with this department?
Formal meetings / informal interaction
2.2  Describe (classify) the types of decisions ithtigraction involves?
Type of decisions (and the frequency: daily, montbhce a year etc.).
2.3  What type of cost information do you use irsthdecisions?
Type of decisions and type of cost information (eggestimated product costs,
prices etc.)
3 Focus on the need for better cost informationgwh..?).
3.1  Have you experienced any situation where ytiulfe need fobetterestimated cos®s
3.2  What type of cost- information do you want &vé that you do not have today?

*provide greater detalil
#different cost objects as:
services (here: internal), patients, DRG (prodingd), Departments, Sections
(working units), payer etc.

*provide better classification of costs accordiadehavior:
direct / indirect, fixed / variable, controllabl@én-controllable

*report cost information more frequently:
enables managers to expediently address problednisl@ntify opportunities
for improvement

*calculate and explain more variances (B-R):
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expense variances, price and estimated costs gasawolume, price and

productivity variances (standard costing technigpe)ductivity indicators

The questions to the operator of the CCS:

General information

Name:

Position:

1 Background information about the ownership andricing of the hospital

Name of the hospital

Owner of the hospital

Financing system

Pricelist(s) (links, documents etc.)

2 General information of the hospital

There is a need some background information albeuhdspital and its units. The year of
2005 is chosen. The information can be forwardethhy (to the designer of the CCS) and/or
completed during the visit.

Info about the hospital: Number of employees/bedgétients/out-patients / the budget
Info about the Dept. of radiology: Number of emm@eg/number of radiology sessions/out-
patient sessions / the budget

Info about the Dept. of Heart surgery: Number optayees/number of beds/number of in-
patients/out-patient patients / the budget

3 The different cost- and activity- systems

3.1 Identification of costs

3.1.1 What are the dimensions of the record ofydreeral ledger?

3.1.2 What dimensions of the record of the gerledgjer are used in the CCS?

3.1.3 How are costs related to R&D& teaching idesdiand treated?

3.1.4 What type of costs is directly attached wgimgle patient?

3.1.5 Are information from the pay system utiliZedfo about the single employee)?
3.1.6 How is depreciation costs identified?

3.2 lIdentification of activities

3.2.1 What grouper system is used (NorDRG for all)?

3.2.2 How are out-patients treated / identified?

3.2.3 How are the quality of registrations secyged.unit and processes)?

3.2.4 What feeder systems (activity databases)sed?

145



3.2.5

4.1

41.1
4.1.2
41.3
41.4

4.1.5

4.1.6

4.2
42.1

4.2.2
4.2.3
4.2.4
4.2.5

4.2.6
4.3
43.1

4.3.2

4.3.3

4.3.4

LOS (consultation minutes)/Nurse workload/ANE/INFR/RAD/PAT/LAB/others?
Describe the information that is extracteashfithe single feeder system:

LOS (consultation minutes)/Nurse workload/ANE/INFR/RAD/PAT/LAB/others?
About the design of the CCS

Allocation of costs related to joint (interna@rvices

Are the CCS a standard program or specialtygthed for the purpose?

What is in case the vendor?

What type of costs is internally priced?

Which groups of costs are linked to whatcatmon keys?

Groups of costs, allocation key, level of aggremabf the key (dept/cost centre)
How often is these keys (to allocation baspgpted?

Allocation key, frequency of revisions

Are any of these keys weighted to reflectiibensity of the resource-utilization?
Groups of costs, allocation key, type of weightffegctor and definition)

The allocation model of costs to the singlegpat

What cost drivers have been chosen?

LOS/consultation minutes/Nurse workload/ANE/INT/QRRD/PAT/LAB/others?
Has time-and-motion analysis been carrie@ out

What allocation method is used for the défertypes of costs?

What types of costs are directly attributethe single patient?

What feeder systems (activity databases)sed?

LOS/consultation minutes/Nurse workload/ANE/INT/QRRD/PAT/LAB/others?
How are the costs of depreciation allocated?

The presentation of CCS- information

How is the CCS-information presented? (Pegyaorts or at the intranet)

How often is the CCS-information presented?

Annually/half year/quarter/month ad-hoc

What type of standard reports is availablkaenCCS-system?

Cost per patient / drill-down possibility? / costrproduct line (DRG) / various
productivity indicators / others?

Rank the importance of the types of reports for flow — high)

Who are the main targets for the CCS-infoion&t

The board / Top-management / Division / Departmi&ection / Others?

Rank the importance of the types of reports fontdgous levels (low — high)
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4.3.5 Is the submission of the CCS- informatioofekd by particular analysis or certain
presentations (standard — ad-hoc)?

4.3.6 Describe how the CCS-information is integtatethe control process of the hospital?

4.3.7 Does the cost system classify costs intctiiradirect costs?

4.3.8 Does the cost system classify costs intalfixeariable costs?

4.3.9 Does the cost system classify costs controh# controllable costs?
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Essay IV Developing an advanced costing system in a

university hospital

Abstract

Advanced costing systems exist in some Nordic usityehospitals (Kjgllesdal, Essay III).

The literature, however, has not reported how ade@mtosting systems in hospitals have
been established and developed (Kjgllesdal, E9sayné research question in this empirical
study is: What factors influence the process okttgying an advanced costing system in a
university hospital? The theoretical frame of refere is based on the ideas of Bjgrnenak and
Olson (Bjgrnenak & Olson, 1999) about design eldmana management accounting model
and Datar and Gupta’s (Datar & Gupta, 1994) motlelmrs in a cost model. Possible
lessons learned from the described process anesdisd in terms of Mellemvik, Garseth-
Nesbakk and Olson’s model of the accounting proffdsiemvik et.al., 2005). The study

can be characterized as action research and anengebased longitudinal case study.

Three conclusions were made.

The first conclusion from this study is that twoimgorces influenced costing system
development: new goals for development and the t@onliio reduce errors in the costing
system. Both these sources for change in costisigisydesign resulted in an increase in the
size and the complexity of the system. The secondlasion is that increasing the system
size by including more details resulted in new exrén addition during the process, the
researcher’s insight into costing system desigmospitals also increased, and solutions to
correct these new errors were found by adding retaild. The third conclusion is that these
forces resulted in new development initiatives aad versions of the system. The
development process became incremental. The CE@aotagilling to reduce the ambitions
for the use of the costing system. Both the proaassthe costing system had become

irreversible.

The main finding from this study is that the stutprocess can be summarized as an
incremental and irreversible development process,td changes in the intended use of the
costing system, the ambitions related to reducingrgin the system and other, external,

factors. Consequently, the size and complexityhefdystem increased during the process.
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To analyze the development process was an opptyrtiuiaiced after the process had started.
The applied research method may have influencedanglusions. Consequently another
research design (for example, action research)impsove our understanding of the process

of developing advanced costing systems in hospitals
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1 Introduction

There are different levels of complexity in costygtem™, but few studies treat how
advanced costing systems are designed and devedl§igsdal, Essay 1). Compared with
simple systems, advanced systems have many cdst po@riety of hierarchical cost drivers
and activity cost pools (Abernethy et.al., 2001dvAnced systems have more descriptive
objects, causal variability factors and time pesiodthe data than do simple systems
(Bjgrnenak & Olson, 1999).

In the hospital sector there are several additiohallenges involved in developing product
cost information (Llewellyn & Northcott, 2005; Nbrott & Llewellyn, 2003). When

reviewing the costing practices of UK-hospitalgdh are seen as.inconsistent and crude
costing approaches{Ellwood, 1996:25). Furthermore, the procestudipping costs to the
highly differentiated activities of health caredieeate averages is difficult and problematic”
(Llewellyn & Northcott, 2005:556). In Norway, theigstion of costing is relevant because the
health enterprises are paid partly in a retrospectianner by using the Diagnoses Related
Group (DRG) system. This system classifies hospttals into more or less resource
homogenous groups. Based on this system, natitaralard cost prices are calculated every
year. The use of national standard cost per DRGé&as discussed in the literature, but we

know little about how local costing systems in htap are designed (Kjgllesdal, Essay ).

The challenges in developing relevant costing systie hospitals are partly due to the
ambiguity in the treatment procedures related th geatient and partly caused by the
horizontal processes characterizing the care eématacross different organizational units.
As accounting information most often follows thetairchical, functional and vertical lines,
horizontal coordination of transactions is orgadingthout relevant costing information. One
way (partly) to solve this information problem midie to define the transaction volume as a
basis for estimating the average cost per sertipdlésdal, Essay Ill). Such averages may be
viewed as a standard cost constructed by a praessig system. The cost per patient is
calculated by multiplying the standard cost peviserwith the actual volumes in a job-order
system. Such a system has been labeled ClinicaingdSystem (CCS) (Abernethy & Chua,
1996). To this point, however, the literature hasneported on how advanced costing

191 view a costing system as a model (allocatiors)installed in an organization.
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systems in hospitals have been established andogede(Kjgllesdal, Essay I). The research
guestion in this empirical study is:
What factors influence the process of developingdwranced costing system in a university

hospital?

This study will report from a process where a séadatost per service (SCPS) system is
developed in a large Norwegian hospital. The fasum different phases as the development
process evolves and changes are incrementallydintem. The study will clearly be
explorative. The purpose is not to test a theoryameralize to other development processes.
Prospects of learning may motivate reporting fromdelected process. In terms of Broadbent
and Guthrie (2008:153)earning from good practices ... prevents mistakesg repeated

elsewhere’ Learning from others mistakes is always a wisgeg)y.

This paper is organized as follows. First, the thgoal framework of this study is described.
Secondly, the selected research strategy is deskcaitbd motivated. Next, the empirical data

is presented. Finally, the paper ends with a catietudiscussion.

2 The theoretical framework

Bjgrnenak and Olson’s (1999) framework for desaglthe design elements of a
management accounting model is addressed in settioMext, Datar and Gupta’s (1994)
conceptual model of errors in product cost estima@resented (Ch. 2.2). Mellemvik,
Garseth-Nesbak and Olson’s (2005) generic accayiptiocess model is described in the

third section (Ch. 2.3). In section 2.4 the selét¢hmoretical frameworks is presented.

2.1 The design elements of a management accounting model
The main challenges to costing are related to @artdirect costs are allocated to cost

objects. A traditional (simple) product cost modkibcates costs to products based on volume
as the allocation base. During the 1980s the toadit costing practices were criticized
(Johnson & Kaplan, 1987; Kaplan, 1983). The agtibised costing (ABC) technique was
presented as a more advanced model for allocdtamtlirect costs to products and services
(Cooper & Kaplan, 1987; Gosselin, 2007; Kaplan &Aarson, 2004). Research has shown
that incremental changes in costing systems aea d¢iiie norm rather than the exception

(Labro & Vanhoucke, 2007). The costing systems @ggired in praxis may thus vary in
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many dimensionsit is the design characteristics that form the &\, not the label of the
model” (Bjgrnenak & Olson, 1999:336).

Bjgrnenak and Olson have developed a frameworlldecribing and analyzing management
accounting models (Bjgrnenak & Olson, 1999), intlgdhe dimensions of scope and
systemi®. By classifying the elements of a management awauy model, one may identify

if the model is representing theonventional wisdom’or “innovations” within the field of

management accounting (Bjgrnenak & Olson, 1999).

The scope dimension involves descriptive obje@asal variability factors, type of data,
number of periods, division of time and time-pedpe in data‘Descriptive objects are
thus more than cost objectgBjgrnenak & Olson, 1999:329). The capacity to hamdore
data has made it possible to record more detaibgldvh models thus include more and
different types of both internal (i.e., processay) external (i.e., customers, competitors)
data. Accordingly, the variability described maydi@ non-financial nature. Causality in
models can be related to both costs and perform&a&bility factors in the same model
may be both descriptive and causal. The type @ imlethe model may be financial or non-
financial, internal or external and aggregatedisagijregated, and the financial perspective
of time has been extended with more differentiaggubrting periods.

The system dimension focuses on the link betweemslers of the system and how the
system is designed. Two aspects are emphasizbaidiinension. One is the number and
lifetime of systems. The other is the integratibmser-involvement and the acceptance of
information asymmetry in the design of the modebddrn technology has made it possible to
link data from different sources and present iteiports. These developments allow for the
design of more ad-hoc systems. The propertiesngbdeary systems may be quite different
from the systems that continue for a longer-tévks.they are designed for a short lifetime,
they may get more attention, they may include rooneplex data sources than traditional
management accounting systems, and they may lpddsand used on a trial and error
basis” (Bjgrnenak & Olson, 1999:334). The user-involvetriarihe design of the model may
be small or high, and relevance may be dependecbmtext asdifferent organizational
contexts have different criteria of informationeeance”(Bjgrnenak & Olson, 1999:334).

192 Characteristics and elements are often used hrageably in the literature. In this essay we usk the
word: element.
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The acceptance of information asymmetry in the rhisdenother attribute. A more modern

approach to system development is to allow foss8atig local needs (high asymmetric

information). Table 1 displays Bjgrnenak and Olsdnamework.

Dimension Elements Conventional wisdom Innovations
Scope [Number of Descriptic Objects Few Many
Number of Causal Variability Factors Few Many
Type of data: Financial Non-financial
Internal External
Aggregated Disaggregated
Number of periods One Many
Division of time Fixed Variable
Time-perspective in data Primarily ex-post data Mexeante datq
System |Number of systems One or few Many
Lifetime Continuous Temporary
User-involvement Small High
Acceptance of information asymmetry Low High
Table 1 The design elements of a management accountinglrddapted from

(Bjgrnenak & Olson, 1999)).

2.2 The errors in costing systems
When we do not have information about the true pcodosts;'...we can only infer

distortions based on our intuitionGupta, 1993:181Furthermore;because a costing

system is a model of an unobservable true cosbrteg product costs likely contain biases
and errors” (Labro & Vanhoucke, 2007:941). Datar and Gupta hatreduced a conceptual
model of errors in product cost estimates: spedifin-, aggregation- and measurement errors
(Datar & Gupta, 1994)Specification error arises when the method usediemntify costs to
products does not reflect the demands placed avuress by individual productgDatar &
Gupta, 1994:568)Aggregation error occurs when costs and units aéaource are
aggregated over heterogeneous activities to dexigmgle cost allocation rate(Datar &

Gupta, 1994:568). Measurement errors are relatpdotdems with finding the exact data
used by the individual activities. The typical apgech when changing the content of a costing
system seeks to improve the specifications and ms&ef more disaggregated data (Datar &
Gupta, 1994).

In their analytical study, Datar and Gupta (1924yue thatimproved specifications of
cause and effect relations and less aggregatiotdcimgrease the problems of identifying

costs with a particular cost pool and measuring $pecific units of resources consumed by
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individual products”(Datar & Gupta, 1994:568). In a field study Gupbtacludes that in
more aggregated systems the individual specifinadind aggregation errors may offset each
other so that the total error becomes smaller (&Uf93). A more recent simulation study
concludes that a partial refinement of specifigatiand aggregation errofgenerally tends to

increase the accuracy of reported product cogtstbro & Vanhoucke, 2007:946).

2.3 A generic accounting process model
Mellemvik et.al. (2005:313) preseris generic accounting process modaeti their review of

Nordic public sector accounting research (1980-20@8counting involves many different
types of activities. These can be divided intoehuléferent processes connected with the
accounting norms, the accounting practice and $keofiaccounting. The accounting
processes are influenced by and influence the @mvient. The processes connected to
accounting norms include many activities, and nobshese activities are talk, both as
process and output. The accounting practice coegptie instrumental accounting activities,
e.g. daily registration of transactions, monthlgaing and annual reporting, which in
general are controlled by the accounting normsgtscthedules and required output (i.e.,
accounting reports). The use of accounting inforemabout an organization may include
internal users (i.e., managers) as well as exteisels (i.e., journalists, politicians, and
shareholders). The use system may to a large extecttaracterized, like the norm system, as

processes of talk.

Mellemvik et.al. combines this insight with Levithd March’s (1988) learning model.
Organizations can learn from their own experieraseior from the experiences of others
(Levitt & March, 1988). The thin arrows in Figureridicate that within each accounting
process, learning from the own experiences of duple involved can take place. The thick
and open arrows indicate three different learnihgaions. There are learning links between
the sub-processes, from the environment to eaclpsadess, and from each sub-process to
the environment. This implies that this is a vepgo model of the accounting process in
which each sub-process may be influenced by its experience and by the experiences of
other sub-processes, and that the actors in theoenvent of accounting also learn from the

experiences in the accounting processes. The nwileistrated in Figure 1.
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2.4 The selected theoretical framework
An assumption motivating the selected developmesttgss was that it is possible to increase

the accuracy of a costing system by introducingaemtatailed design elements. The empirical
study focuses the design elements which have e@ratin the development process. The
design elements with the largest change duringldpeeent process have been selected.
Datar and Gupta’s model for classifying errorsafcalated product costs will be applied for
identifying and evaluating errors in the differ@etsions of the costing system. By focusing
the relationship between design elements and e@masting system development the

process of change may be described. The developedivork is displayed in Table 2.

The focused design elements of the costing systenf:
Descriptic Objects
Causal Variability Factofs
Type of data: Aggregated - Disaggregated
Errors in the product costs:

Specification errg

=

Aggregation errd

=

Measurement err

DI

Table 2 The selected framework for a

The selected framework will be used as a t

nalyzing a costingesys

ooldndiate insight gained from the

development process to text. The text will subsetiyde analyzed in order to identify

factors which influenced the process of developiegcosting system at the research site.

Mellemvik et.al.’s (2005) model of the accountinggess will be applied for formulating

possible lessons learned from the study. The glydte the empirical study will be further

described in the next chapter.
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3  The empirical study

In this chapter the selection of research methdlido@iaddressed (Ch. 3.1). Next, the
empirical data is described (Ch. 3.2). Finally, thie of the researcher in the research process
is discussed (Ch.3.3).

3.1 The research method
This research is based on several data sourceslyyhie longitudinal study has been

developed as an action research initiative, asdlséng system developments were managed
by the researcher during his work from 2000 as&rmal consultant at a Norwegian
university hospital (Rikshospitalet). In 2004 tlesearcher became a project leader for the
establishment of a clinical costing system at thepital. University hospitals have the most
complex activity and thus, the most complex castcstire of hospitals. This context for
studying the development processes of implemematiohe costing system is therefore
highly relevant. A case study approach was appbddcus on understanding the dynamics
present within single settings (Eisenhardt, 1988)stated by Ghauri and Grgnhaug
(2005:114)Many phenomena cannot be understood if removeuh fiteeir social context”
and a case studinvestigates a contemporary phenomenon withimetd-life context”(Yin,
2003:13).

The choice of frameworks referred to above are asé&tenses”, that is, some conceptual
or theoretical “glasses” that can help people maeanse of their observations and
experiences’(Ghauri & Grgnhaug, 2005:212). The research dasigrholistic-single case
design” (Yin, 2003:40), and this design is chosen bec#usaim of the study is to be
revelatory: it provides useful insight not previlyuaccessible (Ghauri & Grgnhaug, 2005).

The development process of the costing systenestartthe fall of 2000 with translation of a
national cost model into the local context. The kmoith the costing system ended in April
2010. Long-term observation has a potential tadyiesight that cannot be won from short-
term studies of single cases. In a longitudinaécady‘time is captured in our work
through a combination of retrospective and realdiamalysis”(Pettigrew, 1990:271). Such a
study has a potential for describing patterns aihgje and establishing the direction and
magnitude of the relationships. A longitudinal caaa be viewed as a sequence of linear

events or “phases” that occur over time to produgesen result (Langley, 1999).
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There is a need to identify the phases of the goCEhe existence of errors in product costs
may drive the process of changing the content@ttsting system. The initiatives to solve
the identified errors are used to define the phat#ése process. Each phase is given a label
that characterizes the main efforts taking pladéiwithe phase. At the end of each phase a
new costing system had been constructed. In thisegs, new errors were identified and new
development initiatives taken. Four phases andvetsions of the costing system were
identified. The first phase began in 2000 {C81e second 2001-03 (©Sthe third 2004-05
(CS;) and the last phase is 2006-09 LS he relationships between phases and costing
systems are illustrated in Figure 2. The arrowsvbeh each phase indicate that action has
taken place to change the content of the previoaBrg system.

Phase: Phase Phase Il Phase IlI Phase IV
) . > > >é »  Time
Versions of
the costing CS, CS CSs CS,
o UUUU
Figure 2 The different phases of the process and versibtieestandard cost per

service-system

3.2 The empirical data
In this study the researcher’s experience of laathe development process is combined with

direct observation, participation with other actaedevant archival records and physical
artifacts that are analyzed. In addition, intensemere conducted with key decision makers
late in the process. The most important archivedmgs are internal reports, the hospital's
annual reports and the researcher’s portable etgctcalendar. The development process
itself was characterized as having periods witln laation and non-action. Many dialogues
have taken place for solving the various problentoantered during the development
process. These dialogues and other aspects ofepnaulving are reflected in the constructed
costing systems. The costing systems themselvekecalassified as both physical artifacts
and archival records, as they are based on cleatsiins of observed situations. The first
physical versions of the costing systems were nradpreadsheets. The versions from 2004

and thereafter involve patient- sensitive informatpresented only at the hospital’s intranet.
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The interviews included in this study were madthatresearch site in Norway in June and
August 2007. At that time costing system,@@s available with 2006-datdhe CEO of the
hospital was included, as he was the main sporedtnd the costing initiative. In addition,
the intended use of the constructed costing systasnexplored in interviews with four
directors/managers. The two interview-guides aesgmted in Appendix 1. The costing
system was presented to the informant directlyreetioe interview was conducted. Table 3
displays the interview-statistics. The averageruiésv lasted 32 minutes. The interviews
were taped, transcribed and made available for cemsnNo one had comments about the

transcripts.

Level in the Duration:

organizatior Positions Organizational un Interviewed dat| minute:
Top manageme |Chief Executive Office [Top manageme 13.06.200 25
Top manageme |Chief Financial Office |Top manageme 29.08.200 20
Clinic Professor and directc  |Imaging and intervention clir 20.06.200 47
Departmer Professor and mana¢ |Thorax-surgery departme 05.06.200 36

Nevroradiology section, Imagir

Sectior Head of sectia and intervention clini 04.06.200 32
Table 3 Interview-statistics

The decision to carry out the research projecttakesn some years after the development
process started; therefore the complete reseaodess is not being thoroughly documented.
Consequently, the research strategy can be lal®tpdrienced-based longitudinal case
study The researcher’s tacit knowledge was based olotiggtudinal participation and
observation during the development process, asdktiowledge is the main analytical source

for describing and analyzing the empirical context.

One main method used here to translate the resga dipservations into text was to
categorize the observations. Thus, the researcherable to develop values in order to
standardize the presentation of the findings intangifiable qualitative datélt is quite
possible to quantify qualitative datdGhauri & Grgnhaug, 2005:109). The value refléiots
researcher’s own valuation of the development m®cé/ithin the development process the
value will indicate the change that has taken plabés evaluation of the design elements of
the costing system (i.e., Descriptive Objects aadd@l Variability Factors), based on the
developed framework, was done by the researchen whiag values between 1 (few) to 10

(many). A high value will indicate that it is a neoadvanced costing system. A higher value
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will also indicate that the size of the system inaseased. The level of aggregation in the data
will be evaluated on a basis of 1 (aggregatedPt¢dis-aggregated). The values may also
provide an indication of the efforts involved incbgphase. A large change in value indicates
that much work has gone into the creation of the wersion of the costing system. The
researcher’s evaluation of the errors in the csiginates can thus be indicated on a scale 1

(few) to 10 (many).

This research method is subject to some reliakality validity problems. First, the evaluation
is based on one person’s subjective assumptiorsh&nresearcher might decide on different
values. Furthermore, evaluation of the first thphases in the development process is done
some years after the changes were made, and thisth@duced a time-lag into the evaluation

process.

The data used in this research approach can be atipeoh in this table:

Data Phase | Phase Il Phase Il Phase |
Archival records v v v
Physical artifacts v v v v
Interviews - - - v
The researchers own experience v v v v

Table 4 The data sources in this study

Table 4 illustrates that physical artifacts andriéeearchers own experience are made use of
as data in every phase of the development protessdifferent versions of the costing
system ar¢he central data in this study. The researchers’ hitsigo the ten year long

process made it possible to find these physicdhars. The role of the researcher in the

research process is special and thus needs arfadhmnent.

3.3 The role of the researcher in the research proc  ess
“The idea of “scientific rigor”, understood as faliving a strict and impersonal protocaol, is

not fruitful when applied to studies of complex bhurnonduct’(Tengblad et.al., 2005:10).
According to Tengblad et.al. (2005:11Jhis does not mean that anything goes. It is still
crucial that the research is trustworthy and crddjlbut good research should preferably
also be theoretically interesting and practicallyedul”. In terms of Corbin and Strauss

(2008:32),"Data collection and analysis have traditionallylezsd for “objectivity”. But,
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today we all know that objectivity in qualitativesearch is a myth They suggest replacing
the concept “objectivity” with “sensitivity”. Accaling to these researchetSensitivity

means having insight, being tuned into, being &dbleick up on relevant issues, events, and
happenings in data{Corbin & Strauss, 2008:32). Corbin and Strau€98241) point out that
“Sensitivity ... is derived through what the resgzer brings to the study as well as through
immersion in the data during data collection analbysis”. Professional experience can
enhance sensitivity. Such experience can enableesisarcher to understand the significance
of some things more quickly. There is, howeveraager that in the interpretation process the
researcher may force his/her ideas on the datdiCand Strauss (2008:33) thus provide the
advice that the more we are aware of the subjégiiwolved in data analysisthe more

likely we are to see how we are influencing intetptions”. These concerns motivate the

focus in this section on the role of the researahéne research process.

The story in this study is based on the researsteperiences. This kind of research is thus
based on the subjective experiences by the resrarid the empirical data is gathered in his
role as the researcher. The researcher could ssxpéeriences to obtain and analyze the
secondary data as the different versions of costystem. One possible solution to the
eventual dilemma is to discuss the participatioaroter to enable the reader to make up
her/his mind of the implications for the validitythe findings. “Participation” and
“observation” are central in case studies (Yin,200Vhen engaged in a problem-solving
process, one may learn a great deal. The expesenag be useful for both practitioners and

researchers. The issue at hand is how best toreapiese experiences.

Three situations involving the time-dimension gfracess can be identified: before, in the
middle of, and after the action has taken place. fEisearcher’s prime role in the process may
be either as observer or actor. Traditional ma#asir business research is often based on
phenomena thdtavetaken place. This first approach is illustratedrigure 3 marked as
position “1”. The researcher may then as a visithgerver interview the actors who have
participated, asking about their experiences ofittt®n. According to Ghauri and Grgnhaug
(2005:109), in business studieswe normally use techniques such as structuseti-
structured or unstructured interviews, surveys abdervations’ “Typically the academic
(accounting) literature has merely analyzed aneéripteted the innovations constructed

elsewhere after the fac{Kasanen et.al., 1993:243).
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Research can also be initiated before a processtioe middle of the process. If the process
can be identified before the action commencesattien research approach is suitable
(Lewin, 1946). In this second approach (i.e., posit2”), the researcher can participate in
the process and gain his/her own experiences.&dearcher will be an observer with only
modest involvement in the action. A variant of aatresearch is performed when the
researcher constructs a solution to an identifradtgcal problem and implements the solution
within an organization (Kasanen et.al., 1993).daoleof these approaches, the researcher
participates primarily with his/her experience assearcher.

A third approach (i.e., position “3”) is used wham actor in the selected process decides to
report on the action in which he/she is going tdip@ate. As an employee of the
organization he/she then has to have the firm’s@i#ation to report on the process after the
action has ended.

A fourth approach (i.e., position “4”) is when thetor decides to report from the process
when the action is finished (Eden & Huxham, 1996&}hese last two approaches the
researcher has to approach the academic commarotytain a sufficient insight about doing
research to be able to report on the local ackajure 3 illustrates the different approaches
available to researchers to capture experiences dciion in a process. Two approaches (“1”
& “2") is available for the visiting observer, wkikthe other approaches (“3” & “4”) may be
used by a member of the organization.

The organization

3 Start The selectegrocess Stop
-ty - > Py ------- - >
] 4 I [ Time
o } ]2 - Jal
i Action | ; I i Traditional |
Research | Experience-based iongltudlnal case studyE Research
1 """""""""" ! The academic community boreornene oo 1
Figure 3 Research approaches for capturing experiencesdodion in a process

The research presented in this study is not tasitiresearch. Because the decision to carry
out research was taken years after the developpnecgéss began, the researcher cannot make
use of the second or the third approach. The suililynake use of the last approach. The

researcher has, in a ten-year period, participatadorocess (as a project leader and main
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actor) of developing an advanced costing systeanuniversity hospital'The focus in a
longitudinal study is on changing, catching realityflight” (Pettigrew, 1990:268). Action

and knowledge creation need not be separate wanldstms of (Hopwood, 2005:6)t is

also a knowledge that emerges from those who bwhge in and reflect on practice, where
using knowledge follows the act of creating iThe research may partly be understood as an
action research project, but a more appropriatel lafay be that it is an experience-based
longitudinal case study.

One characteristic of the whole process was lomgge (years) of in-action. If a visiting
researcher should study a process of establishidgl@anging a costing system at the
research site he/she would have interviewed thegrkeader. In such a situation the focus
may have been on a phase with much action (e.gsep#h). The story would then have been a
different one. The researchers’ experiences frardgvelopment process as well as insight
gained late in the process (Kjgllesdal, Essay liginfluenced his “sensitivity”. In retrospect

| understood that the experiences might be usefudthers. This motivated reporting from

the entire process despite the challenges in metbgg In the next chapter the selected

development process will be described.

4  The development process

4.1 Phase | (2000): Translating a national model in  to the local
context
During Phase | in 2000 the university hospital wa®l by a combination of frame budget and

various activity-based national revenue-syst&hfsarsen, 2007). These national costing
systems did not capture the cost and activity girect this university hospital (Kjgllesdal,
Essay Il). Central actors at the hospital percetislas a problem. This perceived problem
motivated the development of a local costing sydtamm-patients. The intended use of this
system was to calculate local prices for the hakpits the CEO said in an interview late

the process:

193 per case payment system for in-patients and Sesyestems for out-patients depending on what habpit
service the patient received.
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“We must be able to calculate our prices and trydice or encourage our owner and
purchasers to relate to the fact that there is @gitag attached to every service they
purchase’” The CEO, June 13, 2007.

As stated here, the goal for the implementatiorcgse was to develop a SCPS-system.

A costing system was constructed (CZ00). The calculations and the results were
presented in a spreadsheet. The work involved adpfite model from the economists
working with the national costing system for inipats. The data was extracted from the
general ledger, grouped according to the natioostirng guidelines (Buhaug, 1999), and
extracted from the official data-file sent the naal health authorities. This data-file included
every in-patient discharged from the hospital ffestr. The construction of the system took 3-

4 days work.

The new costing system

The costing system (GBwas based on the DR&¥.It identified 58 activity centers. 26 of
these were clinical centers, and 6 activity centepsesented medical services. The costing
system had one cost pool per activity center. Tumabrer of periods was one (year) and the
division of time was fixed. The costing system adited the hospital facility sustaining costs
(approximately 25% of the total costs) to the clatidepartments and the selected medical
services (i.e., radiology) (Buhaug, 1999). The jamymallocation bases were the number of
man-years and square meter per cost cEntd@he costing system had one cost pool per

activity center.

The allocated hospital facility sustaining costgd in the ABC- costing procedure) was
included. The total costs at the clinical centeeserthen allocated to the DRGs using the
length of stay (LOS) per DRG per activity centeaaost driver. 40% (as a default) of the
nurses’ pay expenses at the centers were als@tdibto the DRGs using national weights
per DRG times the LOS per DRG per center. The taisis at 6 medical service centers were
allocated to the DRG by national service weightsdparate ones) multiplied by the number

of hospital- stays per DRG. For these measuresdsiing system used aggregated data.

194 NordDRG:www.nordclass.uu.se
195 This method for allocating such indirect coststtivity centers has not changed during the process
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Errors in the costing system

The national service weights reflected the medicakis and cost structure from other
hospitals and other time periods (Buhaug, 1999ahly) 1999; Pedersen, 2002). For example,
the surgery weights per DRG reflected the actiaityg cost structure (data from 1997) at
another university hospital (Solstad & Pedersef9).9This hospital had a quite different mix
of patients, services and cost structure from theahthe case university hospital (Kjgllesdal,
Essay Il). The costing system was thereby affliet@tl specification errors. The use of one
cost pool per activity center and aggregated CVYigated the existence of aggregation
errors. Despite this, the system measured whaiitdeen designed to measure, the average

cost per DRG. The measurement errors, therefone oe.

The costing system involved the three types of il@see objects expected to be found in an
ABC-system in a hospital: DRG, hospital servicdi@ty) and department. The causal
variability factors were volume indicators: the ruan of hospital stays and length of stays.
The costing system produced data useful for extémancing purposes, but the data was not
relevant for local decision making. The evaluatdithis system with regard to values put on
the design elements was therefore low. The desaipbjects and the causal variability
factors were given the value 2 by the researches.slystem used aggregated data and was
given the value 1. The specification errors in¢hsting system were evaluated to be very
high; 10. The aggregation errors in the costingesysvere assigned the value 8. The total
measurement error was low and therefore evaluatbd tibout 2. The costing system
measured what it was designed to do, that is, measumely the average cost per DRG. The
evaluation is displayed in Table 5.

Year 2000

Phase

The label characterizing the phase

Translating immatmodel into the local context

The focused design elements of the costing systenj:

Descriptic Objects 2
Causal Variability Factofs 2
Type of data: Aggregated - Disaggregated 1
Errors in the product costs:
Specification errdr 10
Aggregation errdr 8
Measurement errpr 2

Table 5

The evaluation of the standard cost per serviseeay (C9) in phase |
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4.2 Phase Il (2001 — 2003): Expanding the costings ystem
The CEO tried to change the hospital’'s financiadteat, but he experienced difficulties. The

CEO explained this in an interview ldatethe process (June 13, 2007):

“The purchasers do not like to talk about this!”

Despite this problem with the payment system iregainthe CEO was determined to
continue the development of an internal costingesys
“We must make sure it is technically feasible andile the purchasers through such a

system’

Despite these disappointing reactions from the mugéthe hospital’s services (the other
hospital enterprises within the Norwegian healtbsstem), the development process did
not stop. To the contrary, during phase Il initia were taken to improve the costing system.
The intended use of the costing system was notggthduring the next three years.

In the period 2001-2003, projects for studyingltoal service production were initiated.
Hospital-services including surgery, intensive careesthesiology, radiology and laboratory
were explored. This activity involved ad-hoc cogtexercises. According to internal
documents, the purpose was the construction of gmraice weights per DRG (internal
documents). This involved studying the local attidatabases, discussing relevant cost
drivers with the local managers, calculating thset @ all the local services provided a given
time-period (normally 6 months) and linking theséhe in-patients (and thus the DRG).

This approach turned out to be very time-consunifimgdiscuss and explain the potential use
of the costing system was important when commuinigavith the local managers. These
dialogues with managers identified areas of losal for the cost estimates, but the costing
methodology and the spreadsheet-format of thergpsiistem at that time restricted the

consultant (the researcher) from exploring thessipdities.

The new costing system

The activity described above resulted in an exmensf the costing system. The central cost
object in the system was still the DRGs. The aistiwias directed into reducing the
specification errors by replacing the national vidttal service weights per DRG. This was
done for four hospital services and three laboregqinternal documents). Only three more
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activity centers (medical service departments)esiptive objects were included in the
costing system (G$2001).

Errors in the costing system

Maintaining the constructed costing system sooneiinto a problem. In practice, the
national price list was normally available in Fedmyof the budget year. There was thus
every year a risk for a re-classification of patseimto new DRGs. The service weights then
had to be re-specified at short notice at the beggof the year. The dialogue with the local
managers in the hospital had identified the neednimking more transparent the link between
the local service processes and the DRGs. Thegavest per DRG did not give any
possibility for explaining the variation in the kEcservice production. In brief: there were still

errors in the costing system.

The efforts to change the costing system had remigéd the content nor reduced the errors of
the costing system very much; please see Tabla&nilimber of descriptive objects and the
causal variability factors had been increased 8ligiithe researcher therefore assigned both
elements to have a low value; 3. The type of dats still aggregated, and this is indicated
with the value of 1. The efforts had only improvbd specification of the costing system
slightly, and this was evaluated to have a valimiaB. The measurement error had not

changed, and this was given the value 2.

According to the observations here, the impresgias that the resources and efforts related
to creating local service weights per DRG per ha$gervice and department had actually
created over-specifications in the costing systemaddition, when it came to improving the
content of the system, the observation was thaadhieities within the development project
were wasted efforts which did not increase theveeiee and quality of the data produced by
the costing system. Later in the process, howéhemew insights into the local production

processes turned out to be valuable.
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Year 2001 - 2003
Phase Il

The label characterizing the phase Expanding thengpsystem
The focused design elements of the costing systenj:
Descriptic Objects 3
Causal Variability Factofs 3
Type of data: Aggregated - Disaggregated 1
Errors in the product costs:
Specification errdr 9
Aggregation errdr 8
Measurement errpr 2
Table 6 The evaluation of the standard cost per serviseegy (C9) in phase Il

4.3 Phase Ill (2004 — 2005): New demands creating a CCS
On short notice in January 2004, the CEO of theersity hospital announced that he wanted

to develop a clinical costing system. He had seeh a system at another university hospital
in Oslo. Phase Il in the development process vegsib by this initiative, and Phase Il
introduced the CEQO’s increased expectations anl dmgpitions with regard to the relevance
and use of the cost estimates. These high expmtsatiere described in the interview with
the CEO (interviewed of June 13, 2007), when hiedtdnat his goal was:

“to establish the total cost of the single patidigcharged from the hospital. We must

encourage the buyers of our services to face ttiettiat our services cost something,”

The CEO continues:
“The actors in the health system do not want toaacbuyers of services. They do not want
to be captured in their own rhetoric and be for¢egay what the services cost. The
second reason for developing the reports is our ne&d for having a product-function for
every service we make. The degree of change iproduct-function is high. Cost-
modeling with national DRG-weights is in such aaiion not good enough! We need to
have better insight into our product-processes.”

As can be seen from the quotation above, the CEOoeeupied with the aim of developing
local standard prices which the buyers (the otleatth enterprises/the Ministry) have to pay
in order to face the “what the services cost”. idea was that the national standard prices did
not cover the real cost of services from this ursig hospital, which had a different cost

structure than the average hospital in Norway.
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But at that time, external decisions affected thernal development process. These decisions
changed the direction of the development procesause the CEO had to face other
challenges. On January 1, 2005, the hospital mesgtbda large cancer hospital. This took

the focus of the CEO away from the system developniespite this, more details about
costs and services were considered to be necemsdye development project continued.
Extensive dialogues with the local managers abdmutdcal production processes had to be
conducted, and this motivated the constructiomad@anced costing system. A plan was
developed in January 2004 (Project-descriptiorlQ22004). The new costing system was

designed and tested during the summer of 2004.

The new costing system

The greatest change in the system was the intrimoiuat more disaggregated data ¢CS
2004). This was related to another large changieartosting system, namely the introduction
of more cost pools. The number of activity centeas expanded to 75 with 19 cost pools per
center (in total 1,425 cost pools). The systemtifled per activity center, a separate cost
pool for doctors, other personnel, other expensdscammon costs from the departmental
level. The other cost pools were related to thecalied facility sustaining costs and

depreciation costs (both costs allocated from trspttal levelj°°.

The number of causal variability factors was abspamded and for some services linked to
the particular local service production (i.e., kbeal anesthesiology service). The number of
hospital services was reduced to 9. Some costslim&esl directly to the patients (blood-
consumption and some particular expensive itents).ifitroduction of a hierarchy in the
descriptive objects now had the potential to malesinternal service production more
transparent. More disaggregated financial and mam€ial data could be displayed in
different reports on the intranet. To have a afdivn possibility from the hospital level to the
single patient and service was regarded by thedkeision makers as important for the
further internal use of the cost estimates.

The identification of the calculated cost per grofigmployees (doctors and “others”) per
activity center made it possible to monitor theelepment in the productivity per department
(Kjollesdal, 2000). The division of time in the ogfs was fixed (a year). The number of

1% This made the presentation of the estimates confpted resulted in a more simple solution in phafe
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periods in the data was one (year). The primarycsofor activity data was still based on the

official data-file sent annually to the nationabhf authorities.

Errors in the costing system

Yet as expected, there were still errors in theicgsystem. In particular, these errors were
related to the use of the local service weightsQfeG-groups, which were developed during
phase II. As the decision to expand the costingeaysvas taken by the CEO at very short
notice, the researcher had (as the leader of thjeqy to design the system by using the

available data. Consequently, these service weigéts afflicted with specification errors.

Another problem was that 164,671 out-patients wetancluded (The hospital annual report
2004). A third problem was to define what datagpstem should be based on. Should the
data be based on the official file of the dischdrpatients presented once a year, or should
we also include the patients who were still hodigeed? Some patients have extremely high
length of stays due to the severity of their ili€Bhese patients may be hospitalized for
months. If the calculations were based on the diggd patients, the costing system would
not reflect the costs of the actual service pradaciConsequently, the system could not be

used in accordance with the intentions of the CEO.

Members of the project team argued that if theiegstystem were based on production data
(actual service data), it could also be used tegamereports more frequently (i.e., per month)
and capture all changes in the registrations. Thessiderations were interpreted by the
members in the project as indicating that the ngstiystem could be improved by also
running it on production-data. A forth problem, rexer, was that the patients from the
merged cancer-hospital were not included in the system. In 2005 the CEO insisted that
the inclusion of these patients was a conditiortierfurther use and development of the
estimates. Given this background, the researchdd emt as the project manager, in 2005
and well into 2006, redesign the costing systene fEason was that the researcher (the
project manager) did not have access to the negdssaling for the development costs or
the necessary programmer competences. In efféxtyelcame a fifth problem in the

development process.

The most extensive change in the costing systenthveaisitroduction of more disaggregated

data. More cost pools were introduced. More prenig the service description and the
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inclusion of constructed measures per service (lwads) were also added. Of course, these
improvements made the system more complex. Constguthe design elements of the
costing system were evaluated according to theeValyplease see Table 7. The development
efforts in the project created a reduction in thec#fication and aggregation errors, which
was evaluated according to a value 6. In additio® problems of identifying costs with a
particular cost pool and measuring the specifitsumii resources consumed by individual
services had also increased; thus new errors weEuced. The measurement errors were

increased, and these elements were judged accdadthg value 3; please see Table 7.

Year 2004 - 2005
Phase 11l
The label characterizing the phase New demandstirggih a CCS
The focused design elements of the costing systenj:
Descriptic Objects 5
Causal Variability Factofs 5
Type of data: Aggregated - Disaggregated 5
Errors in the product costs:
Specification errdr 6
Aggregation errdr 6
Measurement errpr 3
Table 7 The evaluation of the standard cost per servisgeegy (C$) in phase lli

4.4 Phase IV (2006 — 09): Consolidation of the cost ing system
From 2006 to the spring of 2010 the identified esr@and challenges with G®ere addressed

in the development project. This phase also invblv@ny periods without any action with
regard to the necessary re-programming of therapsiystem. The project manager (the
researcher) experienced the lack of funding foexernal programmer as a real problem,
hampering the development of the system. Duringpieriod, much time was invested in
dialogues with local managers identifying posdiileiti for a better specification of the local
production processes. The possibilities for crgateports had expanded dramatically as the
platform of the costing system was chan§éd

In the period, the largest buyer of the services stdl not interested in negotiating new
prices for financing the university hospif&l Consequently, the estimates were not used for

any financial purposes. Interviews with key stakdbars were carried out in 2007. None of

197 From spreadsheets to SAS Institute and then to I84tBute DI Studio. The output from the systermsviar
the year 2009 described by using 45 million datadi

198 This hospital thrust had strong financial inceetfor this praxis (Bjgrnenak, Nyland & Kaarbge, 200
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the respondents opposed the CEO’s intended u$e efstimates made by the costing system.
The Head of the Thorax-surgery department (intaregtJune 5, 2007) said:
“I believe my surgeons are very much aware of tiegi¢nal) prices. | have done a job —

what will the revenue be? We want to know the aafstsir services”

Another very important external decision affectieel levelopment process of the costing
system. On June 1, 2007, a new merger took plawesba the regional health enterprises
which organized the 11 hospitals in the south-eisibrway . This, in turn, resulted in a
merger between the university hospital and thedther large hospitals in the Oslo region.
The merged hospital enterprise was named the Qshelsity Hospital (OUH), which came
into operation from January 1, 2009. This new hasinterprise became the largest hospital
entity in Norway, including 23,003 employees andihg a total annual budget of 17,261
Mill. Norwegian kroner (NOK) in 2018°,

Due to this huge merging process, the actual uieedbcal costing system did not come on
the agenda, but several versions of the &%l the clinical costing system were presented to
the economists in charge of the national costirsgesy, which is used for the production of
the national standard prices in funding the hokpitéerprises. The Ministry of Health has
also formulated intentions for a future use of sadosting system in the National Budget
(2010-2011) presented on October 5, 2010.
“The knowledge of the costs involved when providiekyices to the single patient is low.
Clinical Costing System is a label used for a meétthat systematically presents the
services a patient receives together with the resgmithese services require. The
Ministry has initiated a work to establish a natsstandard for CCS. The purpose for
this work is primarily to provide a comparable séinformation for planning and
control, including initiatives for improving the glity of the services, useful at different
levels: hospital, thrusts and national. The idealtioformation may also be relevant for
the construction of national cost standards anditherovement of the DRG-system. In
2009 a project for testing the new national stambifor CCSs was carried out by the
Directorate for Health and Social Affairs (DHSA)arfew hospitals. In 2010 DHSA has
been assigned the task to establish CCS as afoagisod cooperate governance in
regional health authorities and hospitals, as veallinvestigating how CCS can be

109 Kttp://www. helse-sorost.no
1O http://old.oslo-universitetssykehus.no/modules/mediil8/view case.asp?caseld=1027
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incorporated in the basis for constructing new cdandards in the DRG-system (the

ISF-scheme)”
The financing of such a new costing system, howewvas the responsibility of each single
hospital.
One problem addressed in this phase was the indasithe out-patients. There were
problems with the activity registrations, as thesee not always complete. The registration-
praxis also varied between the out-patient unit®s€ challenges were detected when
integrating information from the different feedgst®ems. In the project group we identified
the patients that had been there, but the reg@tsadf the hours when the patients had left
the clinic were not always correct. A workload pgye of out-patient consultation per out-
patient activity center was developed and includettie data. This turned out to be an over-
specification of the costing system, and in 200&agr solution was implemented. These
patients were given 20 minutes as a length of @alefault value). To have consistent

activity registrations across the activity centermains a challenge.

A second problem addressed was the differencests @®tween normal working hours and
on-call duty. The number of cost pools was furévgganded per type of personnel groups.
This is important when explaining variations invdeg costs. The identification of the costs
from the many cost pools enabled us, when constquogports, to decide what costs may be

relevant to the decision at hand.

A third problem addressed was the inclusion ofdattévity from the merged cancer hospital.

A fourth initiative was to classify every cost pad fixed/variable.

A fifth initiative focused on designing new repoitisshe CCS (Project-description,
17.01.2006). Potential internal expert users ot simply did not accept a given cost
estimate. Because of this, we then had to use mmehfor communicating the costing
methodology as well as the content of the costystesn, since we wanted to have as much of
the calculations transparent as was possible,abeessible for the key decision makers’
investigation and verification. Accordingly, theiasates were presented from different
perspectives, including the units in charge ofghgents (“internal buyers” of the services)
and the organizational units providing the diffdre@rvices (the “internal sellers”). Reports

were developed to display what had been done Wwéhtibancial accounts (GS2009). With
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this, the reports now also displayed the costi@fpiatients not yet discharged. It was also
considered important whether reports should refleet'current conditions” and give an early
warning to the local managers about the trenderatlerage product costs. An additional
argument from the project group to include thi®iniation was that such a report was now

easy to make.

A sixth initiative in the project attempted to lttapture the cause-effect relationship of the
local service production. Local systems with wodd@er service, cost pool and section were
developed. The relationships between the localguhores were regarded to be stable by the
local specialists. Another argument was that tireathns could understand the local services,
but the DRGs were considered as abstract concepts.

A final problem addressed concerned the issue at Winds of service production the costing
system should reflect. The system was now prograthtmese data from the local production
systems every month. The system recalculatedakshimates from the previous 6 months to
capture the changes in the data due to new eaingsorrections in prior registrations. The

number of periods in the data was now many (morathd)the division of time variable.

The new costing system

In 2010 the hospital ended up with a detailed ogssiystem (Cg with ex-post data from
2006—-2009. The model included 230 activity cenearsh with 19 cost pools (in total 4,370
cost pools) (C$ 2009). The number of patients included in 2008 283,637 (annual

report of 2009). 74,537 of these were classifiedhayDRG-system. The costing system also
included external DOs, indicating the community aodnty in which the patient was a
resident. The number of CVFs had increased. Adiatr had been chosen for every cost
pool per activity center. Consequently, the inivia$ to improve the description of the

production processes involved the use of much dreggted data.

Errors in the costing system

A registration of the use of costly implants andesectronic ordination of medicines may
improve the specification of the costing systentddely, more precise registrations of the
presented process descriptions were observed astasror further improving the estimates.

This, in principle, could provide a better basisgelecting or constructing more precise cost
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drivers and thus better to reflect the workloadtesd to the service production. In the current
costing system, length of stay (minutes) is usedsscall cost pools. For example, a better
measure of activity for nurses working in the wardsld have been used to weight the length
of stay with a standard workload reflecting thevgms delivered by the nurses to the patient.
This could be done if the workload per patient anek period were registered. For another
example regarding doctors a solution could be &dierent types of clinical score systems.
This may involve registrations of the type of seed that has been provided, standard
categories of the status of the patient and theooue of the treatment. The DRG, the length
of stay and the mix of services may be identical,tbe current costing system did not reflect
such differences in the process descriptions astiited by these two examples. A third
initiative could have been a registration of whowpdes the relevant service to the patients.

Even with these improvements, there would stilebers in the costing system.

The discussion above confirms the assumption ticitding direct costing and improving the
specification of the model will improve the costiestes, but it may also introduce new
errors. Much work had been put into securing aembrspecification of the local service
production. As a result, the content of the costiygtem had been further expanded; therefore
the design elements of the costing system,C& be evaluated as a value 10. Yet such a
valuation does not indicate that there is no paaéfar further improvement in the costing
system, please see Table 8. The specificationtenddgregation errors in the costing system
had been reduced; therefore these elements anme thigevalue 3. The measurement errors had

increased, so the evaluation of this element islae/4.

Year 2006 - 2009
Phase \%
The label characterizing the phase Consolidaticth@fosting system
The focused design elements of the costing systenj:
Descriptic Objects 10
Causal Variability Factofs 10
Type of data: Aggregated - Disaggregated 10
Errors in the product costs:
Specification errdr 3
Aggregation errdr 3
Measurement errpr 4

Table 8 The evaluation of the standard cost per serviseegy (C93) in phase IV

M1 There are out-patients (included in the costirgiesy) also in laboratories and at radiology units.
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5  Concluding discussion

In this chapter the main findings will be presenf€d. 5.1). Next, a summary and
suggestions for further research will be providet.(5.2). The scientific contribution will be

presented.

5.1 Main findings
In this paper we have analyzed the longitudinatess of developing a costing system in a

large university hospital. Four different versiamighe costing system have been identified by
guantification of the direct observations and doenta during several years. The values
given the design elements of the costing systemsatel the comprehensive scope of the
costing systems. The values given the design elenoéthe different phases indicate that all
initiatives resulted in a larger costing systeme Eixpansion of the costing system in phase |l
was modest compared to the other phases. Thetangesase came in phase Il with the
introduction of costing the diverse services predidhe individual patient. Throughout the

process, both more costing concepts (breadth) amd details in the data (depth) were

introduced.
Year 2000 2001 - 2003{ 2004 - 2005 2006 - 200p
Phase I Il Il v
Trgnslatmg a . New Consolidation d
. national modg Expanding th¢ demands .
The label characterizing the phase: . . o the costing
into the local| costing systenresulting in
system
context CCs
The focused design elements of the costing systenj:
Descriptic Objects 2 3 5 10
Causal Variability Factofs 2 3 5 10
Type of data: Aggregated - Disaggregi 1 1 5 10
TOTAL 5 7 15 30
Errors in the product costs:
Specification errgr 10 9 6 3
Aggregation errdr 8 8 6 3
Measurement err 2 2 3 4
TOTAL 20 19 15 10
Table 9 The development-process described with the seld@enework

As can be seen from the table above, advancedgaststem in the university hospital is
characterized as having many descriptive objeascansal variability factors (breadth). The
costing system also involves the use of much disggged data (depth). Such costing

systems are large systems integrating many lodakgstems, because they are designed to
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reflect the local production processes using ageecosting approach. The direction of the

changes in the costing system is illustrated iufadt.

The number of costing concept:
(breadth)
Few Many

Few
The level of details
(depth)
Many

Figure 4 The direction of the changes in the content ofS#S- system

In the first costing system (@Smany errors in product costs were identified. $bepe of

the costing system was limited. In the large dethdosting system (G&the level of errors in
product costs had been reduced. To achieve thiggeh#he scope of the costing system had
been expanded. The relationship between the detegments of the costing system and errors

in product costs isize

One important factor influencing the content of tosting system was change in the intended
use, initiated by the CEO of the university hodmtahe time. Throughout the process, the
CEO asserted that the primary intended use ofgtimates was to support an external
transfer price-list. The introduction of a cliniasting system in phase lll illustrates the

CEO's intentions also to use the costing systenmternal purposes.

Another factor influencing the content of the cogtsystem was the expressed ambition by
the CEO to reduce errors in the product costs. f#ssarch has illustrated how errors in the
existing costing system initiated changes in theing system in the next phase. More
detailed data improved the specification of thelingssystem, but the size of the costing
system increased. The use of more detailed dataralseeased the measurement errors in the
product costs? The relationship between these two factorsustiated in Figure 5.

12t is possible to also reduce these errors, litdmplexity of the costing system will increasetfar.
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Value Value

30 A A 30
Content
The The
level of level of
the 20 — 2C the
content errors
in the in the
costing costing
system system
10 Errors 10
0 > Phase

Phase Phase | Phase Il Phase IV

Figure 5 The direction and magnitude of the changes iIrfSlBBS-system

The motivation for this study was to understanderadyout the relationship between costing
concepts (breadth) and details in the data (deépttime costing system. One assumption
behind the development efforts was the possibilityicreasing the accuracy of the reported
product costs by introducing more-detailed desigments. The findings in this study
support this assumption as errors in the existasgieg system were reduced by expanding
the content in the sub-systems. These processesafeth an advanced costing system with

more accurate product costs.

Yet our findings also suggest that external eleshbat high impact on the size of the costing
system, as the CEO expressed clear intentionsetthescost estimates for introducing
external transfer prices. In addition, this CEOduges costing system in his initiatives for
changing the hospital’'s payment system. Theseatnéis were, in fact, directed toward
changing the contracts between the owner (The kfyiand the university hospital. The
CEO did not succeed in these initiatives. In sura,development processes of the costing
system were affected by the CEQ’s internal fochs {fiternal transfer system) and external
focus toward using the costing system to changedhg&act with the Ministry. As shown
above, when the areas of intended use of the gosyistem were increased, the costing
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system was extend&d Consequently, both the costing system and theldpment process

itself had become irreversible.

The incremental development process described ajpEverated a large costing system
which became irreversible. This irreversibility wagported by the CEO’s intentions to use
the costing system both for internal and externabpses. The size of the costing system
increased during the process, partly due to thagdsin the intended use of the costing
system and partly due to the focus on reducing®rioth these factors affected the content
of the costing system during the four phases dasdrin the empirical part of this paper. As

shown here, the costing system expanded, whidheiméxt step produced new errors.

The development process may be seen as a leamuiogss. Obviously the researcher learned
a lot from his own experiences of costing hosgtVices (i.e., accounting practice). It was
technically feasible to estimate the costs of #reises very detailed in a complex hospital.
The new cost information was presented in apprtgnaw reports. Yet the different versions
of the systems were not used (i.e., use of acaugindiespite the efforts to reduce errors in the
cost estimates by adding new details. The inteyaatiith the context of the hospital and the
other sub-process of the accounting process gegounting norms) may explain this
outcome of the development process. The ownerlantuyers of the services did not want
to talk about the costs of the hospital’s servi@ége constructed costing system was used
neither in the external financing nor in the inldrmanagement of the hospital. As we have
seen the Ministry of Health formulated their amdms (i.e., talk) for the use of such detailed
cost information*”. Yet the financing of the new costing systems thiassingle hospital’s®
responsibility. Mellemvik et.al. (2005:314) pointtdhat in Norwaythe municipalities have
been regarded as state agents, which has geneaatéghr hierarchical relationship”In

such a setting the accounting norms have been taste principal (i.e., the State) to

decide. Mellemvik et.al. (2005:314) continu#his structure implies a coercive exploitation
of the accounting norms in accounting practice, dods not focus on the use of accounting
at the local government level. The problem is, ef@e, that ideas developed at the local

government level are not easily absorbed in the@anting norms. The effective process of

13 When the CEO retired in 2008, support for a furtbeal use of the costing system in praxis gragual
vanished. However, no formal decision about this wade.

14 see also a recent report from the Office of thelifan General of Norway:
http://www.riksrevisjonen.no/Rapporter/Documentd/22014/Dokumentbase_3_4.pdf

15 At Oslo University Hospital - in 2013 - there is local costing system estimating the costs ok#eices.
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exploration seems, therefore, to trap exploratioifellemvik, Garseth-Nesbakk and Olson
(2005) label such a situation as a “closed learpiogess”. This theory may explain the
outcome i.e., no use of the ever more detailed@®post information. The strong

hierarchical relationship in the Norwegian pubkct®r (state — municipalities) is also evident
in the Norwegian healthcare sector (state — hd¥pltasuch a context the national accounting
norms seems to dominate the local accounting praetid thus the use of accounting

information.

5.2 Summary and further research
The first conclusion from this study is that twoimgorces influenced costing system

development: new goals for development and the t&onliio reduce errors in the costing
system. Both these sources for change in costisigisydesign resulted in an increase in the
size and the complexity of the system. The secondlasion is that increasing the system
size by including more details resulted in new exrén addition during the process, the
researcher’s insight into costing system desigmogpitals also increased, and solutions to
correct these new errors were found by adding retaild. The third conclusion is that these
forces resulted in new development initiatives aad versions of the system. The
development process became incremental. The CE@aotagilling to reduce the ambitions
for the use of the costing system. Both the proaasdsthe costing system had become

irreversible.

The main finding from this study is that the stutprocess can be summarized as an
incremental and irreversible development proceass,td changes in the intended use of the
costing system, the ambitions related to reducingrgin the system and other, external,

factors. Consequently, the size and complexithefdystem increased during the process.

In a hospital setting detailed costing represealiecting the costs of treating every patient
(Abernethy & Chua, 1996; Jarvinen, 2006; Lowe, 2000e design elements of such costing
systems have not been reported in the literatupali@gsdal, Essay I). The design elements are
important when evaluating whether a costing systathits use is advanced (Bjgrnenak &
Olson, 1999), but we know that detailed costingesys in hospitals have been thought to be
complicated and expensive to develop and mainfaings, 1999; Llewellyn & Northcott,
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2005). This study supplements the literature bydeisg the elements of an advanced
costing system in a university hospital. The precg@sncreasingly more detailed costing of
the many services of a complex hospital is analyZed study illustrates that the change of
the design elements of a costing system is coninge more factors than have been
previously examined in the literature (Bjgrnenako&on, 1999; Datar & Gupta, 1994). These
factors may influence the design process so itiesancremental and irreversible and
thereby resulting in an increasingly larger anehersible costing system. This is “the

developmentontribution”.

To analyze the development process was an opptyrtuiaiced after the process had started.
The applied research method may have influencedanglusions. Consequently another
research design (for example, action research)imasove our understanding of the process

of developing advanced costing systems in hospitals
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Archival records

Internal documents;

Internal reports describing how tleeal service weights per DRG had been calculated;
Service weight per DRG for Intensive care- servidésrch 2002

Service weight per DRG for Anesthesiology- servidéarch 2002

Service weight per DRG for Operation theatre- sswj March 2002

Service weight per DRG for Radiology services, baby 2004

Service weight per DRG for the Immunological Ing&t April 2002

Service weight per DRG for the Microbiology InstéuMarch 2002

Service weight per DRG for the Biochemistry Depantitn June 2002

The cost per DRG (year 2000) with local serviceghts, April 2002

Project-description, 06.02.2004

Project-description, 17.01.2006

Project-description, 23.10.2007

Annual reports;

The annual reports for Rikshospitalet (2001) andrRizshospitalet HF for the years 2002,
2003 to 2004 are available at this website:
http://www.rikshospitalet.no/ikbViewer/page/no/patie/giene/om/rapport?p_dim_id=43828
The annual reports for Rikshospitalet HF for tharge2005, 2006, 2007 and 2008 are

available at this website:

http://www.rikshospitalet.no/ikbViewer/page/no/pafieygiene/om?p dim id=32368

The annual report for 2009 (Oslo University Hodgit&) is available at this website:

http://www.oslo-universitetssykehus.no/omoss/ragider/side.aspx

Personal electronic calendar (from December 146 20Rlay 20104

Physical artifacts

The SCPS- modél”

CS;, 2000 (spreadsheet model)
CS, 2001 - -

CS, 2003 - -

M8 The first registration available is from Decemldr 2006. The calendar had a crash short time d¢fios.
Registrations before this date are thus not aviailab
17 The SCPS- system was not run on 2002- data doy tdBA- studies that year.
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CS;, 2004 + CCS (the data is available at the hospitata- network®
CS;, 2005 - -

CS,, 2006 + CCS (available at the hospitals data- oett)

C&, 2007 -t

C&, 2008 -t

S'CS, 2009 - -

Interviews*?°

The head of the Neuro-radiology section, Imaging kervention clinic interviewed June 4,
2007.

The head of Thorax surgery department interviews b, 2007.

The CEO interviewed June 13, 2007.

The head of the Imaging and Intervention cliniemtewed June 20, 2007.

The CFO interviewed August 29, 2007.

APPENDIX 1
Questions to the director/CFO:

Name:

Position:

1 The mativation for developing new reports.
1.1  What was your problem in 2004?

. External focus (strategic)?

o Financing

0 Legitimating / building thrust

0 Legal requirement or at the boards request?
. Internal focus (management control)?

0 Better basis for planning (budgeting)

0 Better basis for control

18 The data is available, but the presentationsernBS have not been updated since the spring & 200
19 The presentations in the CCS were updated inghiegof 2010.
120 Transcripts are available at request.
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* internal measurement (internal prices)
= productivity indicators
= provide more explanations.

1.2  What level in the organization did you anti¢gaould benefit the most from having
the new reports?

Top- management (strategic) / Middle managemeati¢t — resource allocation) /

Operational level (product line management (DRG)li&ical guidelines) / Day-to-day

operations (treating the individual patient).

1.3 How come that you saw a Cost per Patient@iracal Costing System (CCS) as a

solutionto this problem?

Read about such systems / Seen such reports athotsmtals / Discussed the topics with

colleagues at other hospitals.

1.4  What reports / presentations did you (backi®d have in mind?

Cost per medical service / Cost per internal ses/icCost per patient / Cost per DRG

2 Comments on the solution — suggestions for imprement?

Cost per medical service / Cost per internal ses/idCost per patient / Cost per DRG / The

responsibility centres cost structure / Produdtiindicators

3 Would you make use of the solution (the market &)?

One thing is theéechnicalsolution (the costing model). Another is fhresentatiorof the new

information in useful reports. Quite another issuthechanges needed in thenanagement

practicesof the hospital to make use of the new informatiihthree steps have to be

handled successfully to improve the hospitals detisaking.

4 If -yes -on question 3, then: How will you orgnize thechange processes?
* Influence the hospitals strategic situation?
* Change the internal management control processes?
0 budgeting
o control

= Buyer — Seller schemes (changes in the capaegypurce allocation)

= The horizontal cooperation inside the hospital doici line

management (DRG) & clinical guidelines)
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Questions to the managers:

Name:

Position:

1 What decision- making processes are you involvea?

Financing / Budgeting / Control / Internal BuyeBeller processes (change in capacity) /

Horizontal processes / Product line (DRG) managéerme&hnical guidelines / Operative

control of a hospital department / unit / Admissiatischarging of patients / Decisions

concerning the single patient: diagnostics andnreat.

2 What decision issues do you spend your time on (%

Financing / Budgeting / Control / Internal BuyeBeller processes (change in capacity) /

Horizontal processes / Product line (DRG) managéerm&hnical guidelines / Operative

control of a hospital department / unit / Admissiatischarging of patients / Decisions

concerning the single patient: diagnostics andnreat.

3 How will the new information influence your decigon making?

Cost per medical service / Cost per internal ses/idCost per patient / Cost per DRG / The

responsibility centres cost structure / Produgtiinticators / Others?

4 Would you make use of the solution (the market &)?

5 What type of information will be of particular relevance — if at all — to your
decision making (and in what situation)?

Cost per medical service / Cost per internal ses/icCost per patient / Cost per DRG / The

responsibility centres cost structure / Produdtiinticators / Others?

6 How should the information / reports be changeda be more useful?

One thing is the technical solution (the costingdeih Another is the presentation of the new

information in useful reports. Quite another issuhe changes needed in the management

practices of the hospital to make use of the ndarmmation. All three steps have to be

handled successfully to improve the hospitals dacisaking.
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