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Aalto-yliopiston kauppakorkeakoulu, Liiketoiminnggknologian laitos

Johdon laskentajarjestelman suunnitteleminen leanypparistoon usean

toimitusketjun strategian tukemiseksi - Tapaustutkmus Vaisala Oy

TIIVISTELMA

Esitetty tutkimusongelma on kannattavuustiedon fpminen usean toimitusketjun strategian
tukemiseksi case-yrityksessa Vaisala Oyj:ssa. \aisa havainto- ja mittauspalveluiden ja -
tuotteiden valmistaja, jonka asiakaat toimivat roseogian, saakriittisten toimintojen, seka
teollisuuden aloilla. Toivasen (2010) tekema tutkémosoittaa, etta Vaisalan valikoidut
asiakasryhmét ja segmentit voidaan jakaa kolme#aiseen asiakkaiden ostokayttaytymisen
perusteella muodostettuun toimitusketjuun.

Tutkimuksen pdaatavoite on suunnitella johdon latkénestelma case-yritykseen usean
toimitusketjun strategien tukemiseksi. TutkimusKigy yrityksen sisaisiin toimitusketjuihin,
jotka ovat osa yrityksen usean toimitusketjun efyea. Toinen tavoite on suunnitellun
laskentajarjestelman kayttoonotto lean-toimitusketp, mika sisaltdd suuren osan case-
yrityksen tuotevalikoimasta. Kolmas tutkimustavoda verrata laskentajarjestelman tuloksia
perinteiseen tuloslaskelmaan, jossa tavoitteenaaottaa paatoksentekijoitd ymmartamaan
suurimmat erot naiden kahden kannattavuuslaskela@ldra.

Teoreettinen osuus koostuu johdon laskentatoimeémimitusketjuihin liittyvasta tutkimuksesta
ja kirjallisuudesta. Huomiota on annettu erityisegeorioille, jotka liittyvat lean-
toimitusketjuihin, arvoketjulaskentaan seka epédsunor kustannusten kohdistamiseen.
Empiriaosuudessa  kaytetyt tietolahteet  koostuvatetojirjestelmien  analyyseista,
epamuodollisista tapaamisista, sekd keskusteljgbtajien ja henkilokunnan kanssa. Tutkimus
on toteutettu yhden yrityksen tapaustutkimuksenakimuksessa luotu viitekehys kuvaa johdon
laskentajarjestelmad, jota voidaan kayttaa kohtdeen usean toimitusketjun strategian
tukemiseksi. Viitekehysta kaytetddn laskentajdgjesin suunnittelemiseksi case-yritykseen.
Laskentajarjestelma otetaan kayttdon case-yritykskean-toimitusketjussa hyddyntaen
sovellettua kaksivaiheista kustannustenkohdistamilisan seka lean-toimitusketjun suorituksen
mittaamiseen liittyvaa mallia.

Case-tutkimuksen tulokset osoittavat, etta viitglstdh on mahdollista kayttdd toimitusketjun
kustannusten ja kannattavuuden ymmartamiseksi. dragjirjestelman kayttoonotto auttoi
maarittAmaan case-yrityksessa Kkriittiset toimittiske kannattavuuteen vaikuttavat tekijat.
Tutkimus ehdottaa, etta viitekehyksen kayttdminaskéntajarjestelman suunnittelemiseksi
auttaa yritysta paremmin ymmartamaan tuotantokyyylkn ja asiakasodotusten vélisen
yhteyden toimitusketjussa.

Avainsanat

Toimitusketjun johtaminen, Standardilaskenta, Tayslaskenta, Johdon laskentatoimi,
Kustannuslaskenta, Toimitusketjun kustannuslaskehtan johtaminen, Toimintolaskenta,
Vaisala, Usean toimitusketjun strategia
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Designing Management Accounting System to Supportdan Management in

Multiple Supply Chain Strategy - Case Vaisala Oyj

ABSTRACT

Research problem presented is the lack of profitabnformation to support multiple supply
chain strategy in the case company Vaisala Oyjsaaiis a producer of observation and
measurement services and products for customemseteorology, weather critical operations
and controlled environments. A study made by Taava(2010) suggests that selected customer
groups and segments of the case company can b#ediwnto three different supply chain
channels based on customer buying behavior.

Main objective of the study is to design managenaenbunting system for the case company to
support multiple supply chain framework suggestgdToivanen (2010). Study focuses on
internal value chains that are part of company'#ipte supply chain strategy. The designed
management accounting system is further implemefdedean supply chain channel, which
includes a large share of case company's proddetiraj. A further objective is to link
management accounting system with income statetoetielp decision makers understand
differences between the two different presentatanofitability and performance.

Theoretical part consists of management accouraimgy supply chain management related
literature. Additional focus is given to the thexwirelated to lean supply chains, value stream
costing, and the assignment of overhead costs. $dati@es used in the empirical part consist of
data analyses of information systems, informal mgst and discussions with the managers and
personnel. Study is a field study, in which a catedy method is applied. Framework is
developed to be used for building a managementusatic system that supports multiple
supply chain strategy of a company. Framework lied&/alue Stream Cost Assignment Model,
and it is used to design management accountingrayfr the case company. Management
accounting system is further implemented for legop$y chain by using adapted two-stage cost
assignment model and performance measurement riawde&n supply chain.

Findings from the case show that the framework lmarused to understand the supply chain
related costs and profits better within the compaAy practical implementation of the
management accounting system helped to identificakifactors within the company that affect
to the profitability of lean supply chain. Studyggests that using the framework to design
management accounting system around supply chaatsdes company to better understand the
linkage of operational activities and customer exggons within the company's supply chain.

Key Words

Supply Chain Management, Standard Costing, Fulti@gsAbsorption Costing, Management
Accounting, Cost Management, Lean Accounting, Sypphain Costing, Lean Management,
Activity-based Costing, Vaisala, Multiple Supply &h Strategy, Value Chain Costing
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1. Introduction

1.1.  Background of the study

Idea for this study came while the author was wagkin the case company, Vaisala Oyj.
Initially there was a need to understand costspafitability of the assembly cells, to be able to
justify investments in the right place. Case conypaas using a full absorption costing system
to value inventories for financial accounting. Tdeme absorption costing system was used by
managers in operations, sales, marketing, and dtheations for decision making. Current
management accounting system did not provide enae@gvant information for decision

making.

Later on, objective of the study was reformulated teat in addition to providing cost

information from assembly cells, the managemenb@atiing system should capture profitability
of the whole supply chain in the company. Anothedg made by Toivanen (2010) suggests
that Vaisala should organize its operations inteeghsupply chain channels. Supply chain
channels are determined based on the customerdbwhavior. The supply chains are lean,
agile, and continuous replenishment. (Toivanen 2aX0limit the scope of this study, it was

decided that the management accounting systenb&ilinplemented only for one supply chain.

Lean supply chain was selected, because it inclombess of the manufacturing activities.

Supply chain perspective towards cost managememwialed to be interesting, while supply
chains link customer buying behavior with operagiocompetencies, like supplier collaboration
and know-how in assembly cells. Cost managemensuoply chains also revealed to be
interesting topic for the study, because not mu@vipus research had been committed despite

the increasing interest among practitioners.

Main purpose of management accounting is to helparoeation reach its key strategic
objectives. Broad definition of management accagnincludes also non-financial performance
measurements. Performance measurement has becsiae @&amassive amounts of data are
available from the ERP -systems. The challenge iseep focus on the right information. It is
important to understand which information is rel@vir measuring performance, and supports
the business. Challenge to find right informatigplées also for cost and profitability, company

has to select how to use performance measurentectsitinuously improve results.



Strategy provides employees direction and objestofehe organization. Many strategies fulfill
the value promise to their shareholders by focudmgselected customers. Transfer from
shareholder value to customer value may help emsp®yo focus on more concrete objectives.
Organization consists of individuals, and it is oripnt to make sure that everyone understands

the goals of the organization in the same way.

As we realize that organizations are living systeéha consist of independent individuals, we
cannot expect everyone to act automatically togedbea single unit. It is easier for individuals
to understand smaller parts of the systems, antbtgct to optimize them. It is important to
understand that complex relationships do existrganizations, and that only the final outcome
is the true measure of the system performance. Mixaf@ons should be careful in having
objectives that optimize only single parts of tlygstem. (Saarinen & Hamaélainen 2004, 10) As
Saarinen and Hamalainen say it in their articleual8ystems Intelligence; "The whole is more
important than parts”. Management accounting systétm performance measurement should

answer to the challenge, and keep in mind the tig=cof the whole organization.

Biggest reasons for a system to lead into pooitseate related to people's personal objectives.
People might not see themselves as contributingtagé living systems, but more as individual
contributors that are limited by the environment dehavior of other people. It is hard for
people to see their possibilities to change theegysthey act in. People do not realize the
potential of encouraging individual growth, butteed they keep promoting the system that
focuses on the individual level and contributiorBag&rinen & Hamaldinen 2004, 27)
Performance measures may help in revealing theersygiaradoxes, but they do not help in
changing people's perceptions about each otheraigaa have an active role in building the
mental environment and rewarding the behavior émables whole system to develop through

individual contribution.

Many business theories and practices assume thgiadt of operations have independent
contributions to overall financial performance, dyldeveloping independent parts, the overall
performance will increase. Financial performancebo$iness operations is not a sum of the
individual contributions of independent parts, bus the sum of collective contribution of the
living system. The improvement should be seennmseof system relationships. Operations of a
business should be viewed as part of natural lieggtem. Scientists view human social
systems, such as business organizations, as examplself-organizing and self-identifying
living systems. (Johnson 2007, 5)



It has been suggested that organizations measwaecfal performance without understanding
the causal factors that lead to the desired restilie criticism started already at mid-1980s,
while it was claimed that management accountingrmébtion was distorted, aggregated, and too
late to be relevant for managerial decision making planning (Johnson & Kaplan 1987, 1).
Much of the critique was directed towards the us$efimancial reporting based inventory

valuation principles in management accounting (8ohr& Kaplan 1987, 13).

Absorption costing information is used commonly foranagement decisions. However,
absorption costing should be used only for invgnt@luation calculations, while it provides

distorted and aggregated information for decisioakimy. Activity-based costing has been
suggested as one of the answers to improve ca#tiigpaccuracy of overhead costs. Role of
activity-based costing has remained as supportebebrption costing. Activity-based costing

has provided new methods, but fundamental ideastbehe management accounting system
design have not changed. Not much has changecinrfanizations’ management accounting
practices during the last few decades (Maskell &K&007, 155-156).

Traditionally management accounting systems haeea beilt under the assumption that there is
single strategy that the company is aiming at. Whete company has customer requirements
that need multiple supply chains to be fulfilled@nCept of supply chain has developed rapidly
during the recent years, and is used to connec¢ormes and suppliers with the company in a
most valuable and profitable way.

Case company Vaisala Oyj is a global producer skeolation and measurement services and
products for meteorology, weather critical opemadicand controlled environments. The case
company offered a perfect environment for desigmranagement accounting system to support
multiple supply chain channels. Management accogrgystem is designed based on literature
survey from the fields of supply chain managemeat @st management. This paper presents a
report of the case study in which management adoaueystem is designed to support multiple
supply chain environments, and in which manageraetdunting system is further implemented

to support financial performance measurement efa supply chain.

1.2. Research problem and objectives

Research problem is the lack of profitability infation to support business decision making in
the case company's multiple supply chain environimgmsiness complexity emerges from the

wide range of customer expectations in Vaisalall€hges concerning business complexity and

3



different customer expectations are solved by digdvaisala's business into a three supply
chain channels. The division of supply chain chérebased on a study performed at Vaisala
about supply chain alignment to customer buyingah (Toivanen 2010).

The first objective of the study is to design maragnt accounting system to support multiple
supply chain strategy in Vaisala. A framework is@leped based on supply chain management
and cost management literature. Another objectiivéhe study is to test the framework by
implementing it in more detail for lean supply aharhird objective of the study is to allow
comparison of management accounting system resitlisthe income statement. Management
accounting system should show how distorted thet ao®rmation presented in income
statement actually is. Management accounting systiesign is tested by implementing
framework into Vaisala's lean supply chain in cleapt5.

Case company produces mass-customized products job-lzasis, and the aspects of cost

management in continuous flow production are noteped. Cost management literature

includes wide variety of research about producticgsbut because the perspective of the study
is on supply chains, product costing is not thenpriy source of literature.

Research concerning supply chains has spread yapidie definition of supply chain
management is generally accepted and agreed by ahdiseé academics. Definition of supply
chain is wide, and supply chains can be categonatxfour groups based on supply chain
scale. Analysis of supply chain related researchrbhaealed that about 38% of the research is
being made from internal supply chains. Also theeagch over dyadic or linear supply chains is
about 40%. Research over supply chain network®asita22%. (Hines et al 2002, 54) Simple

internal supply chain scale is also chosen as proaph for this study.

Theoretical objective of the study is to introducdramework of a management accounting
system that may be used to support multiple suppbin strategy of a company. Theoretical
framework is tested through a field study in VasaRnother theoretical objective is to
investigate how financial performance of a lean pdypchain can be measured with a
management accounting system that is designed lmase@lue stream costing and activity-

based costing principles. Research objectiveseo$thdy in order of importance are:
1. Supporting multiple supply chain strategy with a management accounting system

2. Financial performance measurement of lean supply chain with management accounting

information



3. Comparison of management accounting results with the income statement i nformation

Study answers research objectives by presentingaraefivork of a management accounting
system. First and third research questions aredbasehe supply chain and cost management
related literature. The second research questi@nssvered by building a more detailed cost
assignment model based on lean and cost managemkt¢d literature. Framework is
implemented to the case company in empirical parthe study. See chapters that provide
answers to the research objectives and preseniloaidn of the study:

1. Framework for designing management accounting system into a multiple supply chain
environment is presented in chapter 4.2, and implemented to the case company in

chapter 5.4.

2. Cost assignment and performance measurement model for lean supply chain is presented

in chapter 4.3, and implemented to the case company in chapter 5.5.

3. Framework presented in chapter 4.2 considers the relationship between management
accounting system and the income statement, and is tested with the case company in
chapter 5.4.

1.3.  Approach and structure of the study

Study is performed as a field study in which caseysmethod is applied. Data sources used in
empirical part consist of data analyses of inforamatsystems, informal meetings, and
discussions with the managers and personnel. Thesefurther supported with personal
observations, and case company's internal writtatenal. Author worked at the case company

on a full-time basis during the research period.

Objective of the study is focused on solving thecsc challenge of the case company, but
results may also be used for similar cases. Thearel question is answered in form of a case
study, but more research has to be conducted ier docdmake general conclusions about the
results. Study is divided into two main parts. Geaptwo, three and four include the theoretical
part, and chapter five forms the empirical parthef case study. Conclusion and propositions of
the study are presented in chapter six. See figjtkefor illustrated structure of the study, and

relationships between the chapters.

Literature survey is divided into chapters twogthrand four. Chapter two gives reader a basic

understanding of supply chain management by priegenésearch related to multiple supply



chain strategy and performance measurement indapply chains. Chapter three introduces
reader with the fundamentals of cost managemedtranews research related to both financial
and managerial reporting from the point of cost aggament. Special topics are introduced, like
standard costing, activity-based costing, and assét of indirect and overhead costs. One of
the most critical challenges discussed is the fisgandard costing information as the basis for
managerial decision making. See figure 1-2 fortag@ized presentation of the literature survey
made in the study.

2. 5CM 3. Cost management
2.1 Multiple 3.1 Fundam.| 3.2 Standard 3.3 Management
supply chain of cost costs in acc. systems and
2 | environment j manag. fin. reporting | activity-based costing
2.2 Perform. — [
measurement
in lean sc.

4. Contribution ¥ (SCM & Cost Management) v \ 4

4 1 Linking supply 4 2 Framework for designing 4 3 Cost assignment
4 | chain management a management accounting and performance
with cost system into a multiple measurement model
management supply chain environment for lean supply chain
[—2 f

5.1 Introduction to
the case company :l

5.2 Vaisala's
organization and
supply chains

5.3 Current manag.

g accounting system
and challenges | v l v
5.4 Using the framework to design 5.5 Implementing cost assignment
Vaisala's management accounting and performance measurement
system into multiple supply chain envir. | model for Vaisala's lean supply chain

5. Case Vaisala Qyj

Figure 1-1 Structure of the Study and main relatiosships between chapters

Chapter four presents the theoretical contributibthe study. Chapter begins with a theoretical
survey by reviewing previous research about costagement in supply chains in chapter 4.1.
Contribution is presented in chapters 4.2 and #.Building on top of the literature reviewed in
chapters 2, 3, and 4.1. Chapter 4.2 answers tdirgteresearch objective by presenting a
framework which can be used to design managememuating system into multiple supply
chain environment. Chapter 4.3 answers to the seoesearch objective by presenting a cost
assignment and performance measurement model &or depply chain. Chapter four also



includes a part that focuses on cost managemdaaimsupply chain, a theoretical contribution

that is called by the name lean accounting. Relesyout lean accounting is focused on finding

ways to perform management accounting in lean enment.

Supply chain management (Chp. 2)

Management accounting literature (Chp. 3)

- What is the right supply chain for your product (Fisher
1997

- Livir:g supply chains (Gattorna 2006)

- Operations-hased strategy (Hayes 1998)

- Supply chain management: implementation issues and
research opportunities (Lambert 1998)

- Aligning supply chain strategies with product
uncertainties (Lee 2002)

- Systems intelligence: Connecting engineering thinking
with human sensitivity (Saarinen & Hamalainen 2004}

- Strategic supply chain alignment to customer buying
behaviour, case Vaisala Qyj (Toivanen 2010}

Lean related literature (Chp. 2 & 4)

- Using strategic performance measurements to
accelerate lean performance (Baggaley 2006}

- Creating a new framework for perfformance
measurement of lean systems (Baggaley 2007}

- Leab strategy and accounting: The roles of the CEO
and CFO (Fiume 2007}

- One more time: how do you mativate employees?
(Herzberg 2003)

- Limited production principles: Right-sizing for effective
lean operations and cost management (Huntzinger
2007)

- Lean dilemma: Choose system principles or
management accounting controls — not both (Johnson
2007)

- Management Control Systems (Anthony & Govindarajan 2007)

- Accounting and finance for non-specialists (Atrll & McLaney 2003)
- Management accounting — pathways to progress (Bromwich &
Bhimani 1994}

- The two-stage procedure in cost accounting — part 2 (Cooper
1987)

- Management accounting for business decisions (Drury 1997}

- Activity-based costing and management (Glad & Becker 1996)

- Managerial accounting — eight edition (Hansen 2007)

- Cost accounting: A managerial emphasis (Horngren at al. 2009}
- Relevance lost: The rise and fall of management accounting
(Johnson & Kaplan 1987)

- Cost accounting practice in Finland (Lukka & Granlund 1994}

- Activity-based costing and traditional cost accounting: illustration
and comparisen (Malmi 1991)

- Business analysis and valuation: IFRS edition (Palepu et al. 2007)
- Operatiivinen laskentatoimi (Riistama & Jyrkkid 1987)

- Developing a product line costing system for the parent company
of a multinational corporation: Case Suunto Oy (Rikala 1997)

- Costing in a complex and dynamic multi-activity, multiproduct
environment, Case Vaisala Oy| (Hannonen 2011)

Supply chain costing literature (Chp. 4)

- Walue stream costing: The lean solution to standard costing
complexity and waste (Maskell & Katko 2007)

- Cost management in supply chains — different research
approaches (Seuring 2002 a)

- Supply chain costing — a conceptual framewark (Seuring 2002 b)
- Lean accounting — best practices for sustainable integration
(Stenzel 2007)

Figure 1-2 Categorization of literature survey intofour main subject areas

Chapter five includes empirical part of the studpd introduces case company Vaisala Oyj.
Organization structure and supply chains of thee casmpany are introduced in chapter 5.2.
Case company's supply chains are based on the galofpom the study of Toivanen (2010).
Chapter 5.3 introduces case company's current ream&agy accounting system and its
challenges. Most challenges are related to thertst cost management information that is

unusable for managerial decision making.

Chapter 5.4 develops a suggestion for Vaisala'sagenent accounting system design that
supports multiple supply chain strategy. Framewisrkested by implementing it for the case
company's supply chain environment. Managementustow system is built for lean supply

chain to further test the framework. Other Vaisalapply chains, agile and continuous



replenishment are taken into consideration in irmgleting the framework. Implementation of
the management accounting system with detailed rooskel is done only for the lean supply
chain. Purpose of the implementation is to testabuity of the designed framework, while

analysis of profitability results is not in scopietize study.

Summary and conclusions of the study are presentelapter six. Taking the study together,
last chapter describes challenges faced and benefthieved during the framework

implementation. Chapter also presents managermgestions for next steps in implementing the
management accounting system. Also the resultseaf Isupply chain implementation are
discussed. Theoretical propositions are given albow companies may design management
accounting system into multiple supply chain enwnents. Also further research topics are

introduced.



2. Supply chain management

2.1. Multiple supply chain environment

Supply chains are the core of business. Gattor@®6(22) defines supply chain as any
combination of processes, functions, activitieslatrenships and pathways along which
products, services, information, and financial $aetions move in and between enterprises.
Other definitions of supply chain are close to Gata's definition, and include at least the flows
of material and information (Seuring 2002 b, 173jiKer (2002, 36) represents that supply chain
management emerged as a research field in thesl880'connected developments in logistics,

procurement, marketing, and information technology.

Every company has at least one supply chain.dtusial for a company to understand its supply
chains, and use them to link suppliers and custernrerm most profitable manner. Gattorna
(2006, 5) argues that supply chains might seemnirmtable, but are actually living systems

driven by human behavior. Supply chain should reoséen only as a mix of infrastructure and

information systems technology, but also as a rhibuonan behavior.

One of the most well known frameworks of supplyinharocesses is by Lambert, Cooper and
Pagh (1998, 2). Lambert et al. (1998, 1) suggedtitidividual businesses no longer compete as
solely autonomous entities, but as connected sugpyns. This means that the key challenge
single entities face is to select correct partnersheir network, and link those partners,
customers and suppliers, in a best possible wagpl$ichains should be responsive towards
customer demand, so customer is the perfect gjapiint for supply chain design (Gattorna
2006, 28). Gattorna (2006, 28-29) uses the termamiym alignment of supply chains as the
optimal situation of fulfilling customer demand titorrect energy and opportunities.

Idea of having multiple supply chains in a singbenpany was introduced by Fisher (1997, 109,
and Gattorna 2006, 33). The concept multiple sumplgin strategy can be used to describe
managing several supply chains at the same timegmen 2010, 8). According to Fisher (1997,
109) functional products should be matched witkcediit supply chains and innovative products
should be matched with market responsive supplinshaee figure 2-1. Gattorna (2006, 33-35)
criticizes Fisher's model by arguing that a singleduct may belong to several supply chains,

because market conditions might change and affectdemand patterns of the product. Lee



(2002, 105-119) presents a model of four supplyrch@mategies based on Fisher's distinction of
functional and innovative products. Lee's framewofkfour supply chains matches supply
uncertainty with demand uncertainty (Gattorna 208$),. Fisher and Lee present that supply
chain alignment should be made against productsGhttorna argues that instead of products,
customers are the cornerstone on which supply dteategy should be formed (Toivanen 2010,

8, and Gattorna 2006, 33).

Physically
Efficient Match Mismatch
Supply Chains
Market
Responsive Mismatch Match
Supply Chains
Functional Innovative
products products

Figure 2-1 Matching supply chains with products (Fsher 1997)

Gattorna (2006, 42-44) introduces framework of faupply chains, see figure 2-2. The
framework categorizes supply chains according ¢opttedictability of demand and relationship

with the customer:

1) Continuous replenishment supply chain includes Ipigddictability of demand and tight

relationship with the customer. Focus is on custam@ationship.

2) Lean supply chain includes high predictability ehtand and loose relationship with the
customer. However, it does not mean poor serviegdebut focus is on efficiency. Lean

supply chain is presented in more detail in thet chapter 2.2.

3) Agile supply chain includes low predictability oémhand, and tight relationship with the

customer. Focus is on speed and capacity.

4) Fully flexible supply chain includes low predicthtyi of demand and loose relationship

with the customer. Focuses on providing creativetsms with premium price.

10
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Figure 2-2 Four generic supply chain types (Gattora 2006, 42-44, and Toivanen 2010, 33)

Gattorna (2006, 44) suggests that companies shieatihnize their customer demands through
these four supply chains, and select the ones dghié¢ them best. Aligning supply chains
according to true customer needs and expectatiomgroves operating and financial
performance for several reasons. It is easiercadmn fulfilling customer requirements, and to
charge value added based on the supply chain sergftered for the customer. (Gattorna 2006,
47) Unlike some other authors (e. g. Fisher 19%& 2002), Gattorna (2006, 47) suggests that
products and services might belong to several supiphins as demand pattern changes. An
interesting question is whether one product caartzeto several supply chains at the same time.
For simplicity it is assumed in this study thatgbeproduct has a primary supply chain to which
it belongs at a given time. Primary supply chaisetected mainly based on primary customers'

buying behaviour instead of total demand facedhieyproduct.

In multiple supply chain thinking, customer demasdthe key driver for the supply chain

instead of direct product demand. This means tlatyzts might require different supply chains
depending on the phase of their life-cycle and deirtzehavior (Toivanen 2010, 8). Gattorna's
model of four supply chains is used as a basicrjhieahis study for designing the management
accounting system. Gattorna's model assumes thgtaizoy may have multiple supply chains at
the same time, and products and services are categonto these supply chains mainly based

on the customer buying behavior.

Supply chain design should start from the customstead of operations (Gattorna 2006, 44,
and Toivanen 2010, 11). Customers should be grobpsed on their buying behavior instead of
segmenting products (Toivanen 2010, 20, 26, and Gd¥tomer centric supply chain design

11



links customer segments to the supply chains (T@ma2010, 24). Porter's concept of value
chain suggests that company's internal value ah&enacts with the value chains of other actors
in the supply chain (Kajuter 2002, 33). See fig@@ for industry value chain. As the
terminology is used interchangeably, value chaiy alao be called supply chain (Seuring 2002
b, 17).

Sub-Supplier Supplier Firm Channel Buyer
Walue Chain Walue Chain Walue Chain Walue Chain Walue Chain

Figure 2-3 Industry value chain (Kajlter 2002, 33)

As mentioned in introduction, this study focusesimernal value chains that are part of wider
supply chain networks. Reason for concentratingirdarnal supply chains is that before
cooperating between supply chain partners, it isenmmportant to understand cost structure of
company's internal operations. Before trying tddabmmon management accounting systems
between supply chain partners, the company hasave management accounting system in
place to understand profitability of its internglevations. Another reason for concentrating on
internal supply chain is to limit the scope of 8tady. Building a model between supply chain
partners would expand the study too much, whileethse rarely integration between supply
chain partners' management accounting systemst@€&Q002, 34).

Value stream is defined as collection of all atiéég that are required to create value for the end
user or the customer (Gordon 2010, 12, and Hurezigg07, 24). According to Gordon (2010,
12) organization may have several value chainsesgmting groups of products that have similar
characteristics in their design and production. Mentioned earlier, the terms supply chain,
value chain, and value stream are sometimes usethiangeably while referring to the same

concept (Seuring 2002 b, 17). The concept valwastris used especially by lean management.

Value chain is defined in this study as a geneaacept that can be used to represent the
concepts of value stream and supply chain. FigedeilRistrates the use of definitions in this
study. Product is the smallest unit for which ati#g or costs can be assigned. Value stream
refers to a group of products that have commonathearistics in their design and production.
Value stream may represent product family, prodinet assembly cell, manufacturing team, or
manufacturing department. Suitable value streanselected depending on how work is

organized within the company. Internal supply chaicludes multiple value streams, and is

12



designed based on customer buying behaviors. Sug@in gathers the customer segments
whose buying behaviour is similar. According to Gata's framework, company might include

four different supply chains. Figure 2-4 represemtgnization as the largest unit that includes
all supply chains, and all the support activitiegl aosts that do not belong to any specific

supply chain.

INTERNAL
\_SUPPLY CHAIN

ENTIRE
\ ORGANIZATION ~ J

Figure 2-4 Value chains within a company

Concept of supply chain and multiple supply chdrategy has been introduces in this chapter.
Next chapter 2.2 concentrates on ways to measuferpance in lean supply chain. Emphasis
is first on the non-financial performance measumend chapter 4.3 widens the perspective to

the financial performance measurements.

2.2.  Performance measurement in lean supply chain

Lean supply chain has high predictability of demaanttl loose relationship with the customer.
Loose relationship does not mean poor performamgelean focuses on efficiency. (Gattorna
2006, 42-44) Basic idea of lean is that the orgation exists for its customers, and fulfills

customer demand with least amount of costs andiress. Lean targets to eliminate all waste,
and focuses on value-adding activities of the aggdion. (Hansen 2007, 724) Many authors
argue that lean requires the use of non-finan@diopmance measurements instead of financial.
One of the reasons is that traditional managemestduating systems support mass production
methods, and may disturb lean management. Joh2887,(12) argues that managers cannot

manage business primarily by looking at financr@bimation, but that managers need non-
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financial performance measurements for decisionimgak he problem of financial quantities is

that they cannot reveal whether improvement ocouret (Johnson 2007, 12).

James Womack and Daniel Jones present five leaniples in their book Lean Thinking. The
principles are illustrated in figure 2-5. Valuedostomers refers to the primary purpose of lean
enterprise, and it differs from the concept of shatder value. Difference is that even though
both aim at same final goal, they communicate divedlifferently to the employees and other
stakeholders. Value stream refers to process edeuwtew instead of traditional department
oriented view. (Baggaley 2006, 37-38) Concept gbpdy chain management is often used
interchangeably with terms value stream and vahanc(Seuring 2002 b, 17). Third principle
flow and pull aim at moving materials at constaaterwithout stopping. Rate of flow is
determined by the rate at which customers demapdlbproducts (Baggaley 2006, 37-38).

2 3

Flow and
pull

3

Value
Stream

Empowered Perfection

people

o %

Figure 2-5 Principles of lean thinking (Baggaley 206, 38)

Fourth principle, perfection means that performameasurements should capture the instances
of non-value, non-flow, and non-pull, so that tla@ges can be removed rapidly. The purpose is
to distinguish performance measurement from theafidgeudgets and standards which do not
provide signals for exceptions. Lean performancguires empowered people to correct
problems faced in daily work. Fifth principle, enyered people are required to support the
continuous running of operations in situations \ehtirere is no time to wait for management
permission to fix problems. (Baggaley 2006, 38) $éanand Mouritsen (2007, 8) criticize that
proponents of lean will only see positive sideshef concept, and that if lean does not work, it is
too often seen as mistaken implementation. Copedbrmance measures should be selected to
support strategy. Baggaley (2006, 37) presents foinciples of effective lean performance

measurement:
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1. Reflect the principles of lean thinking
2. Drive improvement of value stream results
3. Control adherence to standards in the lean cells

4. Link cell and value stream to corporate strategias$ goals

The first requirement is that lean principles skolle reflected to the performance

measurements. The second principle of effectiven Iparformance measurement is the
requirement to drive improvement of value streamults. The challenge with financial

measures is that they are derived from operatiats, dind are difficult to interpret. Financial

measures do not emphasize the reasons why prololecns, and what needs to be done to fix
problems. Financial measures come too late, eviencttitical to spot the problems soon to be
able to fix them. (Baggaley 2006, 38) In order thiave value stream performance goals like
lead time and productivity improvements, company ttameasure causal factors that affect to
the goals instead of measuring goals themselvetorRance has to be measured with causal
factors at the cell level in real time, hourly @ilg, to make sure that the desired levels of value

stream results are achieved.

Input Output
- SYSTEM L
Measure gap
System between actual
changes and expected
control process }<—
Cause/effect

Rapid feedback

Figure 2-6 Performance measures achieving effectiwantrol in system (Baggaley 2006, 39)

Third principle of effective lean performance measwents suggests that measurements should
trigger when performance differs from the standaatsd set assembly cell back to control.
Figure 2-6 presents a system in which continuougrorement of critical causal factors is
monitored in real-time, in order to establish atsysof effective control. Lean cell has to have

performance measures in place that alert cell te#aont the problem. (Baggaley 2006, 38-39)

According to Baggaley's (2006, 37) fourth princjgterformance measurements should link cell
and value stream with the corporate strategiesgaads. When company has multiple supply
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chains, each supply chain has its own strategieablps. Framework of supply chain
performance measurement is presented in figureStrdtegic objectives of the supply chain are
turned down into measures that help in achievimgdbjectives. Next step is to define critical
success factors for the cell by considering what tbabe done at cell level in order to achieve
supply chain objectives. After understanding thi cetical success factors, they need to be
transferred into the cell objectives. Finally celeasures can be developed that guide daily
operation of the assembly cell.

-~

~

corporate “>supply chai supply cell critical cell cell
mission s_tratfeglc chain success objective measure
and values objectives measures factors
Mission Specific supply Measures the What must Specific Measures the
staterment and chain targets achievement be done well targets for achievement
values common of supply chain at the cell the cell to of cell objectives
for all the {Guides supply objectives level if the achieve
supply chains chain direction) supply chain critical
of the company objectives success
are to be factors

\ achieved? /

Figure 2-7 Supply chain performance measurement frmework (Adapted from Baggaley 2006, 40)

Baggaley (2007, 72) argues that performance shbaladneasured against improvement, not
against results. Traditional way of measuring foiahand operative performance is usually
against results, where current period's resultsangpared to budgeted goals. Purpose is to try
to understand why results achieved are better osevihan budgeted. Measuring against results
brings us with two problems. Result measures a®itical, measure indicates results achieved
in the past. Most of the time result measures atg aggregations of operations data, while

aggregated or averaged data hides the decisiommgakormation. (Baggaley 2007, 72)

Measuring improvement works better than measuringesults when something needs to be
changed. The two most used ways to measure impeveane the concepts of efficiency and
productivity. Efficiency is the relationship betwewvo inputs, usually standard and actual. For
example labor efficiency is the relationship betwatandard hours to produce something and
the hours actually used to produce. Problem wighstandard is that we have no way to make
sure that they are correct (Fiume 2007, 59). Tamnsontinuous improvement, efficiency

should not be used while it is based on standards.
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Another way to measure improvement is to use prddtyc Productivity is the relationship
between quantities of output versus the quantityesburces consumed in creating that output. It
iIs common to confuse productivity with dollars, huioductivity is measured only against
guantity. Productivity measures must focus on qtiastbeing consumed versus the output
being achieved. To ensure continuous improvemetdyant measurements should be based on
productivity, not on efficiency. (Fiume 2007, 58}58able 2-1 represents different ways of

measuring performance in a summary.

Table 2-1 Different ways of measuring performanceAXdapted from Fiume 2007, 58-59)

Results are measured

against historical data,

and are aggregations
of operations data

1. Measuring
performance
against results

There is no way to make
2a. Efficiency sure that standards used

2. Measuring for efficiency are correct
performance
. against Productivity is best way
improvement

2b. Productivity to measure improvement
and performance!

According to Huntzinger (2007, 17) companies pcaatj lean in their production design will

more likely engage in true cost management instdaoasic cost accounting. Important, but
underestimated part of true cost management imdmefinancial performance measurement.
Non-financial measures are first indicator of chesgn profitability, while weeks or months

later the same changes can be seen through fihanetacs. Despite the importance of non-
financial measures, this study focuses more onnéia measures. Focus is on financial
measures while it is important to establish an aeer of profiability to undestand which parts
of the business need most emphasis. Also the iepoet of financial information at the shop
floor has been emphasized by some authors in ogeatstimulus for learning and improvement
(Hansen & Mouritsen 2007, 14).

When organization wishes to use measures that sefiluin guiding change, it should first
understand factors lead to the results, causal @edictive factors. Only by measuring
predictive factors, it is possible to obtain desiresults. Also lean change programs should

measure predictive factors, not just results. Lesdies on people leading the change to create
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hypotheses about which predictive factors help dbieve desired results. Predictive factors
provide concrete evidence for people participatmghe change, not just results that should be
achieved. (Baggaley 2007, 73)

Current business environments function by top-dawthority, which means that objectives are
set once a year in form of budgets and resourceggddey (2007, 75) argues that top
management makes decisions too slowly comparechanges in the environment. Role of
management is the creation of management systamsparformance measures that enable
adaptive culture and continuous dialogue with eminent. Management system should
encourage organization towards changing itself mdeo to respond to changes in the
environment. When organization can take advantdge living system it is, it can better

respond to change¥op-down approach lacks continuous feedback lo@paaiaptation that are

required in periods of rapid change. (Baggaley 208}

/Customer Technology Stakeholder\
needs changes needs

| Supply chain's |
| strategy changes |

Supply chain's
strategic goals

Sales and
operations
planning

continous
improvement

supply chain
measurements
—_—

Value stream Value stream Value stream
\ goals measurements outcomes/

Figure 2-8 Performance measurement process for legAdapted from Baggaley 2007, 76)

Supply chain
outcomes

Supply chain performance measurement frameworkritbescearlier in figure 2-7 presented that
cell metrics should have causal linkage to the suppain objectives. When environment is
added to the framework, a feedback loop has tmtdaded to keep up with the changes. Figure
2-8 presents a performance measurement process tihrked with environment. Development

of strategy is fed by weekly operational value atneresults, progress toward continuous
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improvement goals, and projections of capacity etqgeto be freed up by lean. Supply chain
strategy is developed in monthly sales and operatmanning process. The 12-month rolling
forecasts of sales, new product development andcdgpplans are continuously updated and
related to known opportunities to improve customalue and address the challenges in the

business environment. (Baggaley 2007, 76)

Supply chain strategy is continuously affected bbth conditions at the cell that limit or

reinforce its achievement and by conditions of éngironment, which shape the direction in
which value stream must change. These forces chiiegeell conditions that reinforce or limit

achievement of value stream goals. Thus, stratezpeldpment is done in the continuous
learning and change processes built into the leamagement system itself. (Baggaley 2007, 76)
Whether strategy is coordinated through strategginess units or supply chains, it should be
built on the operative capabilities. Operationstitd company have a broader role than just
implementer of strategy, while operations of thenpany are foundation for successful strategic

attacks and defences (Hayes & Upton 1998, 8).

Employees should have possibility to use their toreaess and problem solving skills in their
work instead of concentrating to control their wdrkstead of pushing employees to reach some
specific planned targets, employees should be eaged to be creative and see their work as
interesting. (Herzberg 2003, 87) Traditional perfance measurements try to encourage
employees to better results by offering them bosulset some argue that it is more motivating
for an employee to have a job that she or he thmkgeresting and offers challenges. Employee
satisfaction is reached with achievement, recogmitwork itself, responsibility and growth.
Dissatisfaction is avoided by emphasizing more @mmgany policy and administration,
supervision, relationship with the supervisor, andrk conditions. (Herzberg 2003, 90)
Challenge of lean implementation is to design mesmsant and management processes that
channel creative energies of all employees and gaesanto solving problems that come up on
daily basis. (Baggaley 2007, 77)
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3. Cost management for financial accounting and
management accounting

3.1. Fundamentals of cost management

Costs are in core of this study, so the concepbsf is introduced in this chapter from different
perspectives. Financial accounting and standartingoare discussed more deeply in chapter
3.2. The two topics are discussed together becdngsenain purpose of standard costing has
traditionally been inventory valuation for finankciaccounting purposes. Problems of using
standard costing methods in management accountneg asso discussed. Chapter 3.3
concentrates on management accounting systemsspeadially on both activity-based costing
that can been seen as a method to calculate cosésancurately, and value stream costing that

is used for cash-flow type costing.

Accounting can be divided into two main parts, fioal accounting and management
accounting. Table 3-1 describes some of the diffegs between financial accounting and
management accounting. Financial accounting iscbaseaules and standards that are necessary
to keep harmonization in preparation of financtatements. Basic rule of financial accounting
is that costs have to be matched with revenuesakoulate profit. This rule has a natural
consequence that work in progress and unsold staickesished goods are not included in the
cost of goods sold (Drury 1997, 17).

Table 3-1 Comparison of financial accounting and maagement accounting (Horngren et al., 2009, 31)

Financial Accounting Management Accounting
Purpose of information |Communicate organization's financial Help managers make decisions to
position to the external stakeholders fulfill an organizations's goals
Primary Users External stakeholders Managers of the organization
Focus and emphasis  |Past-oriented Future-oriented
Rules Accounting standards (IFRS, I1AS, GAAP) |Mo limitations
Time span Annual and quarterly reports From hourly information to 20 vears
Type of reports Company as a whole Financial and non-financial reports on
products, departments, processes

Cost management calculates cost of product or aerwhile the results can be used for
inventory valuation in financial accounting, or fdecision making purpose in management
accounting. Cost management is seen as a methodupports both management accounting

and financial accounting, but the terms cost mama&gé¢ and management accounting are
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sometimes used interchangeably. (Horngren et@Dd9,225-26) In this study cost management is
defined to describe a method to calculate costbddin financial accounting and management
accounting. Management accounting normally dealk wsues like setting budgets, analyzing
cost centers, and enabling cost control in the @mpCost can be defined as a resource

sacrificed or forgone to achieve a specific objecfHorngren et al 1994, 26).

There are different ways to classify costs, andg tthapter presents the few most used
categorizations. Cost can be classified for exarbpsed on costs variability, or based on nature
of the cost. Nature of the cost is either directnalirect based on causality of the cost and cost
object. Variable costs are defined as costs thahgh in proportion to changes in volume of
production or sales, while fixed costs represdnttaler costs (Riistama & Jyrkkié 1987, 54-59).
Total sum of variable costs depends on the operatito and total sum of fixed costs depends
on size of capacity. (Riistama & Jyrkkié 1987, Bi-&nd Rikala 1997, 9) On longer-term, over
several years, all costs are argued to be variabke vice versa shorter the time period, greater
the probability of costs being fixed (Drury 199%)2

TRADITIONAL ABC
FIXED
FIXED COSTS
COSTS
LONG-TERM
VARIABLE
COSTS
VARIABLE
COSTS SHORT-TERM
VARIABLE
COSTS

Figure 3-1 Traditional versus activity-based costig driven definition of cost variability (Malmi 1991, 7)

Definition of variable costs has changed afterdaheerging of activity-based costing (ABC) in
the 1980's. According to the new definition, valgalost is a cost that changes in total in
proportion to changes in a cost driver insteadadfime of production (Horngren et al 1994, 29,
and Rikala 1997, 9). See figure 3-1 for how theeltd variable costs has increased due to the
use of cost drivers. In ABC literature short-terrarigble cost is referred to the traditional
definition of variable costs. Long-term variablest are used with costs that have been
traditionally defined as fixed costs, but whichwar relation to some non-volume related cost
driver. (Malmi 1991, 7-8, and Rikala 1997, 9)
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Cost driver is any factor that affects costs, andised to classify costs between variable and
fixed. Fixed costs do not change even if the casedwould change. (Horngren et al 1994, 29,
and Rikala 1997, 9) Cost driver has exactly theesamaaning than allocation base, but term cost
driver is used especially in activity-based costimgpoint that assignment of costs is done based
on causal driver instead of general estimation (Mdl991, 11, and Hannonen 2011). Overhead
rate is used to assign overhead costs to produdtaditional management accounting systems.
Traditional way to calculate overhead rate is tod#i total overhead value with total direct labor
hours. (Malmi 1991, 14)

Another common categorization is to separate dusted on their nature into direct and indirect
costs. For example manufacturing costs are commdassified into three groups (Horngren et
al., 2009, 62-63):

1. Direct material costs represent material cost aidgassold (COGS)
2. Direct manufacturing labor costs represent labofGSO

3. Indirect manufacturing costs, or manufacturing bead costs include all manufacturing
costs that are claimed to be related to relevast abject, but cannot be traced to it in
economically feasible way. Examples include indineaterial, indirect manufacturing

labor, and general manufacturing related overheatsc

As described in previous definition, indirect coste also called overhead costs. Usually
manufacturing companies assign direct costs to ymtsd easily, but face challenges in
assignment of indirect costs. There is no correst t@ assign indirect costs to products, because
by definition indirect costs are not related withpecific product (Atrill & McLaney 2008, 277).
Some authors have questioned whether indirect sbstgld be assigned at all to products, while

costs do not have causal link with individual progu

Absorption costing means that both direct and edimanufacturing costs are assigned to
products (Malmi 1991, 4). Absorption costing isoaksalled full costing, or full absorption
costing (Atrill & McLaney 2008, 272-273, and Baxatel et al 2006, 30). In absorption costing
products absorb all manufacturing costs. When &tiog financial results, all period's
manufacturing costs are not deducted directly fperiod's income, but they are included into

company's balance sheet as inventory value.
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As was mentioned at the beginning of chapter, marfcial accounting all costs have to be
matched with revenue (Drury 1997, 17). This hascibresequence that when product is sold to
customer and income is earned, inventory valuenefpgroduct is subtracted from the income
through cost of goods sold. See from figure 3-2 halwmanufacturing costs are eventually
transferred to COGS through the balance sheetcDimaterial inventory consists of unused
direct material costs, like components that aretimgiin the stocks. Work-in-process and
finished goods inventories consist of used, butngdt sold direct material costs, direct labor
costs and related indirect manufacturing costsalBirCOGS consists of all direct and indirect

manufacturing costs for products that are soldugiamers.

| Direct material costs |

Direct Work-in- Finished Cost of
Material [ | process *  Goods * Goods Sold
Inventony Inventony Inventory

Direct manufacturing labor costs
Indirect manufacturing costs

Figure 3-2 Treatment of manufacturing costs in a fill absorption costing system (Horngren et al., 20Q%5)

International accounting standards, IAS 2 Invee®rrequire the use of full absorption costs in
inventory valuation (Atrill & McLaney 2008, 297).h€ principles require that manufacturing
overhead has been included into the inventory vadugddition to the cost of direct materials
and direct labor (Baxendale et al 2006, 30). Reguidas important, because it is necessary that
financial statements of different companies are mamable. Absorption costing has its
supporters also for other reasons, like pricing antput decisions, controlling purposes like
budgets, and assessing performance (Atrill & Mclya2@08, 268). Atrill and McLaney (2008,
281) argue that absorption costing provides workioigtion for pricing decisions.

Absorption costing has received lot of critique,imha due to the assignment of indirect
manufacturing costs to products. Most companie® libstorted full costs, because assignment
of indirect costs is done according to broadly miedi allocation rules. Improved accuracy of
costs could be achieved by assigning indirect ctwsta broader cost objects, like groups of
products instead of single products. Another faetidecting to information distortion is that

most managers do not know principles and allocatides used to calculate full product costs.
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In absorption costing some products might havehigh or too low costs because of the indirect

costs that do not have a causal link to the product

Accountants and practitioners have different opisicabout how product costs should be
calculated for managerial decision making purpofesountants in practice tend to report full

costs. Academics argue that product costs shoaldda only variable costs, because only those
are relevant in decision making. (Malmi 1991, 4)i¥hle costing means that only costs defined
as variable are included into the products. Acewydio the accounting standards, variable
costing is not accepted method in valuing invenforymanufacturing companies. Some authors
argue that if variable costing is used insteadhbsiogption costing, there is a risk that business

might charge too low prices to cover the costsillA&rMcLaney 2008, 281).

Table 3-2 Options for improving cost data accuracy

FULL COST SYSTEM FOR SEPARATE COST SYSTEM
MANAGEMENT ACCOUNTING FOR MANAGEMENT ACCOUNTING
Use of activity-based Use of activity-based
HOW TO : T : A
GET THERES costing to assign indirect costing to_ assign indirect
manufacturing costs costs partially to products
to the products or other cost objects

Management accounting
analyses are not limited by
full cost system

POSITIVE Only one system needed
for product costing

Product costing is limited Separate system has to
NEGATIVE . . .
by full costing and be maintained for
product costing perspective management accounting

Some argue that management accounting should eofullscosts that are used for financial

reporting, but choose another method to calculadeyzt costs for decision making purposes.
Table 3-2 presents two possible options for solWiregchallenge of distorted products costs. The
first option is to use single product costs fortb@ihancial reporting inventory valuation and

management decision making purposes. Another opsioto build a separate management
accounting system in which costs can be calculaiesiipport the decision making needs. The
challenge of using full cost system is to have pobdtosts that are accurate enough, but still
fulfill the requirements set by the accounting dias. In most cases it is necessary to build

separate management accounting system to get mélewat and profitability information. A
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separate management accounting system is seersagcés true cost management, and that is

also the approach chosen in this study for desggtiie management accounting system.

Previous development of inventory valuation pritespinto accounting standards is made
during the 1950's and 1960's (Baxendale et al 2B0§g, At that time there was considerable
debate about proper treatment of fixed factory loead costs, and especially about how they
should be treated against income. Supporters ettdaosting argued that fixed manufacturing
overhead costs should not be included to the ptedbat instead should be treated as period
costs when they occurred and products were manuétt Supporters of absorption costing
argued that fixed manufacturing overhead cost shbelincluded to the product as inventoriable
cost based on the matching principle. (Baxendalal €006, 31) Debate ended in favor of
absorption costing, which requires that indirecidurct costs are recognized in the period goods

are sold, instead of the period in which costs viecarred. (Baxendale et al 2006, 32)

Absorption costing has been argued to provide nemsag tool that can be used to affect
earnings management. While cost profile of commahas changed from labor-intensive toward
more capital-intensive, also inventory's impact eéarnings management has increased.
(Baxendale et al 2006, 34-35) According to a reseaonducted by Baxendale et al (2006, 36),
the effect of managerial judgement to the endinglfied goods inventories is much greater in

capital intensive environments compared to therlaiiensive environments.

In absorption costing, when ending inventory oidiied goods and work-in-process is bigger
than the starting inventory, part of the overheadts incurred during that period have been
included in the inventory rather than expensingrttierough the cost of sales. Also, when the
ending inventory of finished goods or work-in-preses smaller than beginning inventory, more
overhead costs are released to cost of goods lsahdthe amount of costs incurred during that
period. (Anthony 2007, 435-436)

This far the chapter has defined concepts of firracounting and management accounting,
and presented different ways used to classify cddso the concept absorption costing was
introduced in the chapter. Cost object may repitgs@duct, service, manufacturing department,
or what ever object to which costs are assigne@asts can be assigned to cost objects by using
three main methods. Cost assignment method is lysselected based on nature of the cost.
Direct costs are assigned with different methoah timairect costs. Three main cost assignment

methods are presented in figure 3-3.
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COSTOF COST ASSIGNMENT COST OBJECT

RESOURCES (e.g. product)
based on eg.
bill of materials
Direct Costs Cost tracing

Direct tracing

Driver tracing
based on causal

Indirect Costs relationship

Cost allocation
not based on
specific document, but
assumed relationship

Figure 3-3 Cost assignment methods (Adapted from Hogren et al., 2009, 55, and Hansen 2007, 39)

Direct costs can be assigned to cost object bygudirect tracing (Horngren et al., 2009, 55).
Direct tracing means that costs are assigned toodijscts as such without using any estimates
or criteria. Direct tracing is used to assign dimeaterial costs and direct labor costs to the cost
objects. Direct tracing is used when costs candsggaed with a causal relationship (Rikala
1997, 18-19) or when costs can be assigned withyaigal observation (Hansen 2007, 39).
Unfortunately terminology used with cost assignmiemntot well defined, and some of the terms

are used interchangeably. For example cost trasiagual to direct tracing.

Second method to assign costs is driver tracinglrier tracing costs are assigned by using a
cost driver (Hansen 2007, 39). When cost drivaused, the assignment can never be exactly
correct, but usually this is a good way to assigst if the causality of the cost driver is in line
with the cost itself. Driver tracing provides rélia results only if the cost driver has been
selected correctly. Driver tracing is used withhagt-based costing, and it provides a way to
treat some fixed costs as long-term variable costs.

Cost allocation is the third method to assign castxost objects (Hansen 2007, 39). Cost
allocation is a normal procedure used in assigmdgect costs to the cost objects (Horngren et
al., 2009, 55). Rikala (1997, 18-19) divides alloma further to estimation and arbitrary

allocation. Estimation and arbitrary allocation ameed when there is no direct causal
relationship with the cost object (Rikala 1997,19- In cost allocation, relationship between
costs and the cost object is estimated or assuarati,there is no causal connection. Cost

allocation is the biggest reason for having distfroduct costs.

26



As presented in figure 3-3, there are three diffesgays to assign costs to the cost objects.
Terms and definition vary, but methods used in fwacare the same. Another unfortunate
confusion arises from the use of term allocatioom8&times allocation is used to describe all
different cost assignment methods, instead of ufliegterm assignment. Cost assignment is
used in this study to describe all different wagsbting costs to the cost objects, and cost

allocation is treated as one of the three main ath

DIRECT

VARIABLE
TRACEABLE

INDIRECT

FIXED
COMMON

Figure 3-4 Comparison of different cost concepts (lllmi 1991, 29)

Costs can be grouped also based on their tradgafdlalmi 1991, 29). Figure 3-4 presents a
comparison between different cost categorizatiorthoos. Traceability determines whether
costs can be traced to primary or secondary aetviGlad & Becker 1996, 35).

Figure 3-5 represent different definitions of prodoosts (Hansen 2007, 42). Discussion around
product costing is usually focused on traditionaducts costs presented on right-hand side of
the figure. The traditional product costs incluadyahe costs of manufacturing and production
(Hansen 2007, 42). The common practice has been pitmalucts costs include only the
manufacturing related costs, but it is good to usta@d the different perspectives for calculating

product costs.
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PRODUCT COST DEFINITION

Value-Chain
Product Costs Operating Product Costs Traditicnal Product Costs
Research and Development
Production Production Production
Marketing Marketing
Customer Service Customer Service
Pricing Decizions Strategic Dezign Decizions External Financial Reporting
Prod uct-M x Decigions Tactical Profitability Anahysis

Strategic Proftability Anahysis

MANAGERIAL OBJECTIVES SERVED

Figure 3-5 Different definitions of product costs Hansen 2007, 42)

Management accounting systems are often limitexhkoulate costs for products, and more often
even the product costs are limited to full costsnitations can be seen as consequence of
accounting standards, when inventory valuation pathused for financial accounting also form
the basis for management accounting system. Bgildinseparate management accounting
system for decision making purposes is recommendedseveral reasons that are also
mentioned earlier. First, costing should not beedgsurely on products. There is no compulsory
need to allocate all manufacturing overhead castld products, while also for example groups
of products can be used as cost objects. Sepaatagament accounting system may support
performance measurement of the organization alsugh value stream costs or process costs.
Another argument for separate system is that tiq@imement of absorption costing can be

avoided.

Most management accounting systems focus on céiloglaroduct cost. It is suggested that
other perspectives, like value stream costs migbvige better results (Maskell 2006, 33).
Advantage of calculating costs for group of produstthat cost assignments are more accurate,
while driver tracing can be used instead of colstcation. Pricing is traditionally seen as one
important reason to calculate products costs,daurt felated literature argues that pricing should
be based on the value that customer receives frmmptoduct, not on cost of the product
(Maskell 2006, 33). Generally product costs aresmered poor driver for pricing, while market

competition and customer value provide better tesut is more important to understand
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profitability of entire value chains for selectedoguct mixes than profitability of single
products. It is common that groups of productselcammon resources, and it can be dangerous
to treat profitabilities belonging to single protkic

Responsibility centers are used to coordinate tbegl of decentralization and empowerment of
decisions to the managers. The major types of resbpitity centers are cost centers, revenue
centers, profit centers, and investment centerangein 2007, 420) In practice many companies
call their responsibility centers cost centersardipss of what type of responsibility center it
actually is. Responsibility centers provide a calu¢ool in management accounting to indicate
which departments or units are responsible overchvitiosts, revenues, or investments. The
number of cost centers varies a lot between diftecempanies. A study made in the UK for
larger businesses showed that 36% of businessetetmdhan 10 cost centers, and the same
share 36% of businesses had more than 20 costséAtdll & McLaney 2008, 286).

3.2.  Standard costs in financial reporting

Essentials of modern management accounting weesmadjr established by 1925, and no
significant changes have occurred since. (Johnsétaglan 1987, 12-13, and Fiume 2007, 55)
Since that time typical manufacturer's cost stmgctuas changed significantly as the share of
overhead has increased and share of labor hasadedteSee figure 3-6 for the cost structures of
typical American and Finnish manufacturing unitsll Rbsorption costing was introduced in
chapter 3.1 as method that requires all manufagjucosts to be included into the products'
inventory value. Full absorption costing is the mesason for distorted product costs, while it

requires that the ever larger share of indirectufeturing costs is assigned to single products.

During 1990's the relevance of management accaurgystems was questioned by several
authors (e.g. Johnson & Kaplan 1987). Full absompttosting methods were developed to
support decision making needs of mass productiompamies in the mid-20th century (Maskell

2006, 27). Authors argue that business environrhastchanged dramatically during the past
decades, but management accounting has remaineshthe. Costing principles and system
assumptions has not changed to reflect the newamaent. Management accounting systems
of the 1990's were not responding to the challerigeg were facing. Management accounting
systems used today have been created to suppohigtogical business environment (Fiume

2007, 55). In the past, a small amount of overheas allocated to products on basis of their
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labor usage. Using same principles today will lgad bad allocations and misleading

interpretations. (Fiume 2007, 55)

typical American manufacturer Finnish manufacturing unit
1920 2010 2000

other fixed costs
19 %

fixed
manufacturing
costs 10 %
other

variable manufacturing
costs 7

direct labor
19 %

material overhead

30% material 30%
50%

material costs
45 %

Figure 3-6 Typical cost structure of American (Fiune 2007, 55) and Finnish (Lukka & Granlund 1994, 13,
and Rikala 1997, 19) manufacturing unit

Full absorption costing may still provide reasoealdsults for companies in which indirect

manufacturing costs represent only a small shareotal manufacturing costs. However, as

suggested in figure 3-6, the share of indirect £ds&s increased dramatically since the
establishment of modern management accounting mgstelansen and Mouritsen (2007, 3)

argue that management accounting plays a critadalin operations management, even though
tensions between accounting and operations manhgeesled some to argue that accounting
should be disconnected from the operational conlirdlas been argued that accounting system
should be a subservient system to production sy@temtzinger 2007, 34).

Measuring lean performance with full absorptionticmssystem gives conflicting results in the
income statement. For example, when work-in-process finished goods inventories are
decreased in current period, it is shown negatiwelyhe operating results. Full costing has
absorbed part of previous period's labor and matufiag overhead costs into assets, instead of
expensing them from income during the previousgoeWhen inventories are decreased during
the current period, share of labor and overheats ¢ossold products is expensed as part of cost
of goods sold. While no new inventory is being huilmeans that the labor and overhead costs
occurred in this period will also be expensed frimcome statement. The result is that while
inventory decreases, share of indirect manufagjuciosts in the income statement increases.
Share of indirect costs increases for two reaséirst, it includes indirect costs that were

previously absorbed to the assests, but are noenses as the inventories are used. Second, it
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also includes indirect costs that were used duhegperiod, but were not absorbed to assets for

future periods, but instead were expensed throluglvariance accounts. (Baggaley 2007, 78)

Another wave of criticism has been directed towstahdard costing. Standard cost is the cost
that represents usual cost of a cost object. Stdradsts are calculated based on historical data,
budgets, and financial plans of the company, whipelates are often made annually. Since
emerge of financial reporting, standard costs waasigned to support inventory valuation.
(Johnson & Kaplan, 129-130) Standard costs are amrtymused in full absorption costing
system with the consequence that the costing syisteailed standard costing system. However,
it is important to separate the problem of standarsting from the problem of full absorption
costing. A common misunderstanding is that accognstandards like IFRS, IAS and GAAP
allow organization to use only standard costing, dttually they only limit companies to use
full absorption costing (Maskell & Katko 2007, 1695tandard costs are the most common
costing system, but company may also choose tacts@l costs or normal costs and still fulfill

the mandatory requirements of full absorption cwgti

Standard costing system has become the most dommmamagement accounting system that
companies use to measure and calculate their sef\lbbut 80% of American companies use
standard costing systems (Hansen 2007, 369-37@gr&ices of actual and standard costs are
handled with variance accounts, but unfortunatelly dew users of information know how to
interpret variances. Standard costing systems haea criticized for providing financial reports
and variance accounts that are unusable to manageerations. It is almost impossible for
managers to see potential problems from incomeersg&it when manufacturing costs are

calculated with standards costing system.

Standard costs are suitable tool for financial repg, but challenge is that many companies use
standard costing information in their managemenobanting systems. Standard costing system
has provided a good answer for the needs of batwifuption and resource-based operations in
past decades. Modern businesses with larger owkrled increased interest in single-batch
production find it challenging to use standard dasbrmation in their decision making and
performance measurement. Most often standardssa@ to refer product costs, but standards
can also be used for other purposes. See figuroBall the different variances that result from
standard costing system. Standard costs have lbmered to mislead managers and cause them
to make wrong decisions related to pricing, praofitey, and make or buy decisions (Maskell
2006, 27).
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Material

Figure 3-7 Division of variances in the organizatin (Adapted from Anthony 2007, 426)

Some companies have responded to the increasimgeads with their traditional management

accounting systems by calculating overhead ratie aeirfect material value instead of direct labor

hours (Malmi 1991, 15). This might have changeddbst allocations between the products, but
has not solved the problem of distorted costs. #h&r problem of providing standard cost

information is that sales and marketing might assuhat standard costs of the products are
correct (Maskell & Katko 2007, 156). If standardstoare perceived too high, they might be
simply assumed wrong. If standard costs are perdeiwo low, margins are seen as high, and
effort is made to sell more of these high-margiodoicts. (Maskell & Katko 2007, 156)

Productivity achieved with lean methods increaseslable capacity for future orders, but it
shows conflicting results in income statement a&suthit cost increases. Increase in unit costs is
a characteristic of standard costing. Costing syssees more available machine and labor
resources, which in turn shows less efficient useesources. The result is increased unit cost
for that period, even though all achievements vwergtive for the organization. According to
Baggaley, organization that will continue to usaditional performance measurements cannot
sustain lean development, because measurementspwgh it back” to traditional way of

working. (Baggaley 2007, 78)

As a solution to support lean management, someomithave argued that management
accounting should be made lean (Maskell 2000, A4d,Hansen & Mouritsen 2007, 11). Value
stream costing has been suggested as a simplidiesion of activity cost analysis, while target
of lean companies is to perfect value stream idstéalepartment effectiveness (Maskell 2000,
47). It is suggested that lean does not need conqolsting systems, but rather a simple system
like back-flush accounting in which it is assumledttoperations have been carried out correctly.
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Lean accounting would eliminate need for detailedl@ation processes, and heavy support

processes (Hansen & Mouritsen 2007, 11).

Costs can be divided into two distinct categoriegentoriable and periodic costs (Horngren et
al., 2009, 63):

1) Inventoriable costsinclude all costs that are treated as assetsanbtiance sheet.
Inventoriable costs become COGS in the income raaté when products are sold and
there is revenue that costs are matched againsen\Wévenue is not earned, products
remain as assets in the balance sheet. Costs dé gmdd include direct material, direct
labor, and indirect manufacturing overhead costdoriigren et al., 2009, 63)

Inventoriable costs can be further categorizedtwtnseparate parts (Fiume 2007, 61):

a. The first part is "true" assets, like raw materethsl the material content of work-

in-process and finished goods.

b. The other part is not a "real" asset, even thotigh considered as asset in the
balance sheet. It is actually deferred costs whegresent all the labor and
manufacturing overhead costs that are "capitalized'the products have been

manufactured to the inventory, but not yet soldsed.

2) Period costsinclude all other costs in the income statemertt thei COGS. Period costs
are treated as expense in the period they haveret;ubecause they are expected to
benefit revenues in that period. Period costs delfor example general administrative

costs, design costs, and salaries of sales pells¢Hoengren et al., 2009, 63)

Separation of inventoriable and periodic costsngartant for financial accounting. Requirement
of absorption costing means that all manufactudosgts will be treated as inventoriable costs.
From figure 3-8 it is possible to see division ofentoriable costs and period costs. Figure
shows how inventoriable costs are formed into inestatement through the balance sheet.
(Horngren et al., 2009, 65)

In standard cost systems, planning is done thrduglgets and analysis of variance accounts.
Standard costing systems are widely used, whileutal80% of American companies use

standard costing. Significant amount of firms chldtel variances at operational level, for

example 40% report variances for small working team individual workers. (Hansen 2007,

369-370)
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BALANCE SHEET INCOME STATEMENT

| Direct material purchases | Revenues
Begin inv. Begin inv. Begin inv.
Direct Wark-in- Finished Cost of invenforiable
Material ——*| process [ *| Goods ——| Goods Sold | costs
Inventory Inventory Inventory (an expense)
Ending inv. Ending inv. Ending inv. Gross Margin
Direct manufacturing labor R & D costs
IManufacturing overhead costs Design costs| perod
Marketing costs
Distribution
etc. costs

Operating income

Figure 3-8 Transferring cost of goods sold to incomstatement (Horngren et al., 2009, 65)

Product costing in standard costing system is dinealculating quantity and price standards
for all three manufacturing costs; direct materitlect labor, and indirect overhead. In addition
to standard costing system there are also otheluptacosting systems. Hansen presents three
different cost assignment approaches that treds atifferently, see table 3-3 for differences
between actual costing, normal costing, and stahdasting systems. Normal costing system
assigns overhead costs by using a budgeted ratacindl activity, while direct materials and
direct labor are assigned to products by usingahatasts. Actual costing system assigns all

manufacturing costs to products according to actasis. (Hansen 2007, 370)

Table 3-3 Different cost assignment approaches (Haan 2007, 371)

Manufacturing costs
Direct material Direct labor Overhead

Actual costing system Actual Actual Actual
Normal costing system  |Actual Actual Budgeted
Standard costing system |Standard Standard Standard

Some companies use average costs to value theantmves instead of standard costs. The
difference is that instead of using fixed inventggjue for single product, the product's value is
calculated again every time a new product is rexkivmto the inventory with new purchase

price. The result of the approach is that matgmisle variance is zero, but other variance prices
remain the same as before. Standard costing sysinaverage costing for material prices can

be argued to belong somewhere between normal andast costing systems.
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Hansen (2007, 422) presents two different meth@#sl o calculate income, variable costing
and absorption costing. Difference between varialé absorption costing is the treatment of
fixed overhead cost. Variable costing treats fixaeerhead costs as period costs, while
absorption costing treats all overheads as inviitie: See table 3-4 for the comparison of

absorption and variable costing.

Table 3-4 Comparison of variable and absorption cdsg (Hansen 2007, 423)

Absorption costing Variable costing

Direct materials Direct materials
Product costs  |Direct labor Direct labor

Variable overhead Variable overhead

Fixed overhead

Fixed overhead
Period costs Selling expenses Selling expenses
Administrative expenses  Administrative expenses

Variable costing assigns only variable manufacturoosts to product, arguing that fixed
overhead cost is a cost of capacity, or cost gfirsgain business. Absorption costing assigns all
manufacturing costs to the products, including dixaerhead costs. Absorption costing treats
fixed overhead cost as a product cost instead dgheosts. Fixed overhead cost is assigned to
products through a predetermined fixed overhead, rand it is not expensed from income
statement until the product is sold. Accordinghe accounting standards, absorption costing is
required for external reporting. (Hansen 2007, 42&)ording to a survey made by Lukka and
Granlund in 1994, in Finland variable costing isngeused by 42%, absorption costing by 31%,
and both in parallel by 27% of the large and medsimed industrial units (Rikala 1997, 15).

While absorption costing is mandatory requiremenadcounting standards, variable costing is
propably used by companies that do not operateamufiacturing and are missing manufacturing
overhead costs. Third of companies use variablengps addition to absorption costing, which

suggests that variable costing provides is widebedu practice in Finnish management
accounting. Most management accounting systembualtebased on the same product costing
information that is used for external reporting. rieble costing gives managers better

understanding of the true cost structure.
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3.3. Management accounting systems and activity-bas ed
costing

Hansen and Mouritsen present four views on thdioalship between strategy and management
accounting. The views are, information about comget, strategic positioning of the firm with
the management accounting system, value chain gxtig@, and product focus on market
information. (Hansen & Mouritsen 2007, 138) Vallmin perspective on strategic management
accounting is the most interesting view for thisdst Value chain perspective consists of value
chain analysis, cost driver analysis, and competiidvantage analysis (Hansen & Mouritsen
2007, 142). Value chain analysis refers to anatyzhee company's value chains that connect
supplier's raw material with the customers' or comsrs' requirement fulfillment. Cost driver
analysis is the determination of causes or dritkes generate costs for each value activity.
(Hansen & Mouritsen 2007, 142-146)

STAGE1: Overheads assigned to STAGE2: Overheads allocated
cost centers or activities to final cost objects
Direct costs
DIRECT TRACING
cost pool: recovery rate
* costcenter — or
or activity driver rate
: Final
DIRECT TRACING, ;
ESTIMATION, OR ' cost object
ARBITRARY ALLOCATION . i (eg. product)
. cost pool: ' recovery rate
Indirect costs !
(overhead) cost center S or
or activity ; driver rate
cost pool: cost pool: recovery rate
cost center » cost center —_— or
or activity or activity ; driver rate

Figure 3-9 Two-stage cost assignment model (Adaptéem Drury 1997, 89, and Rikala 1997, 18, and Atti
& McLaney 2008, 294, and Glab & Becker 1996, 38)

Previous chapter 3.2 discussed the problem of ufimgncial accounting information in
managerial decision making. Standard costing bpsadlct costs are distorted and aggregated,
and unsuitable for managerial decision making. Teptions were presented to solve the

problem. Either the inventory-valuation based poddinformation should be made more
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accurate or a separate management accounting sgbtautd be maintained simultaneously to

calculate cost and profitability information forailgon making purposes.

Figure 3-9 presents a general two-stage model $sigaing costs. During the first stage all
manufacturing costs are assigned to the departowsitcenters, also called cost pools. Cost
centers are traditionally used for cost control gmetformance evaluation together with
budgeting. In the second stage a suitable cosedmate is selected. Usually the selected
measure is direct labor hours, machine hours ectimaterial costs. (Drury 1997, 88-89) Direct

labor hours are the most popular allocation basd usthe UK (Atrill & McLaney 2008, 282).

Overhead rate, also called burden rate is a pexgerihat is calculated by dividing the total cost
of the cost center with total quantity of the allbon base. Finally overhead expenses are
allocated to the products by multiplying the ovexheate with the amount of allocation base
consumed by the product. (Drury 1997, 88-89) Mames$ overhead rates are calculated based
on the cost center budgets, result being that whelget does not mach with the reality, the
difference of costs is directed to variance accaublifferences between actual and budget

provide management important indication about costs

Terminology concerning assignment of costs wasentesl in chapter 3.1. Assignment of costs
has a key position in management accounting sysiemo-stage cost assignment model is
presented by several authors with slightly différparspectives (Drury 1997, 89, and Rikala
1997, 18, and Atrill & McLaney 2008, 294, and GadBecker 1996, 38). Most manufacturing
firms allocate their indirect manufacturing costotlgh two-stage cost assignment procedure
(Bromwich & Bhimani 1994, 62). According to the tv8tage model, direct costs are traced
directly to products, while indirect costs are gsed first to cost pools, and then to final cost
objects or other cost pools.

Two-stage cost assignment model may consist oéréifit types of cost pools, like cost centers
or activities. Rikala (1997, 18) argues that theme three types of cost pools; main cost pools,
auxiliary cost pools, and facility sustaining cgsiols. Main cost pools have direct causal
relationship with the cost objects. Auxiliary cestols are lacking direct causal relationship, but
they have direct causal relationship to the otlest pools. Facility-sustaining cost pools do not
have causal relationship to final cost objects thiep cost pools. Rikala argues that from the
causality point of view, it is questionable to gsscosts from facility sustaining cost pool any
further. (Rikala 1997, 18-19)
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Three types of cost assignment methods were intemtiun the chapter 3.1. The three cost
assignment methods are direct tracing, driver tiggcand cost allocation. During the first stage
the costs elements are assigned to cost poolsinlané this practice is called cost center
calculation, and it assigns costs from generaldedgcounts to the cost centers (Malmi 1991,
31-32). Cost center is the smallest activity unitesponsibility area for which costs are assigned
separately (Malmi 1991, 31-32). Direct costs ameged directly to cost objects by using direct
tracing, also called cost tracing. In the secordestindirect costs are assigned from the cost
pools to the final cost objects by using a suitabt®very base. In practice recovery base can be

any suitable rate, traditionally it has being labomachine hours.

Many of today's management accounting topics andviations became popular during the
1990's after the published critique towards managnaccounting practices. Activity-based
costing (ABC) was one of the answers provided foesthe challenges. Idea of activity-based
costing is to understand activities that causesc@std assign costs to the final cost objects with
the help of activity driver rates. Activity-basedsting can be though as a method to assign all
indirect costs (Seuring 2002 b, 16). Figure 3-1presents how ABC has replaced arbitrary

allocation, and allowed improved assignment acguf@cindirect costs.

TRADITIONAL COSTING MODERN COSTING
INDIRECT Arbltrary Actwlty—_based
COSTS allocation |:> costing
DIRECT ; : ; ;
COSTS Direct tracing Direct tracing

Figure 3-10 Emerge of activity-based costing

Malmi (1991, 7) argues that activity-based coshetps to decrease the amount of fixed costs by
treating part of the fixed costs as variable. Atgibased costing categorizes most overhead
costs as either short-term or long-term variablstoFigure 3-1 in chapter 3.1 shows how
activity-based costing has increased share of barieosts by introducing long-term variable
costs. Malmi argues that the use of ABC reduceptbblem of allocating fixed costs, but does
not eliminate it. (Malmi 1991, 7-8) Activity-basecbsting has been criticized for taking
management attention away from the real problerabngbn 2007, 10). Johnson argues that
instead of proposing better ways to allocate owamtt@st, management should eliminate causes

of overhead cost.
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Horngren et al. (2009, 529) presents four diffe@iteria for making cost assignment decisions,
the most important being cause and effect critéma.decision making purposes it is critical to
understand the causality of the costs. It shouldrmerstood which costs are a consequence of
which decisions. (Malmi 1991, 21) Other criteria foaking cost assignment decision are based
on benefits received, fairness or equity, and tgbtlb bear. (Horngren et al. 2009, 529) In

practice causality is the most important and mestlicriteria to argument cost assignments.

Cooper has classified activities into four groupsjt-level, batch-related, product-sustaining,
and facility-sustaining activities. Unit-level agties are performed each time product or service
is produced. Batch-related activities occur wheerevsingle batch is used to produce products,
and batch has a fixed cost. Product-sustaining/iaes have connection to the products or
product lines, but cost is independent from the @mof products produced. Facility-sustaining
activities support the facility and have no diréiakage to products. Examples of facility-
sustaining activities include administration, plaminagement, and other activities that cannot
be linked to products or product lines. (Drury 19973-114)

Drury (1997, 114) argues that ABC systems are resoconsumption models, which attempt to

measure the cost of using resources, not the ¢@stpplying resources. In practice this means
that ABC attempts to separate the unused capaaity,to allocate only resources used for

products. Traditional periodic financial accountimgasures assume that capacity is fully used
and cost of unused capacity should be allocat@daducts. (Drury 1997, 114)

Technically ABC can be seen as two-stage cost ms&gt model, in which cost centers are
replaced with the activity centers (Rikala 19975188 and Glad & Becker 1996, 38). In ABC

activity centers are assigned to products with cbsters instead of recovery bases (Malmi
1991, 12). ABC is two-stage absorption costing metfor calculating product costs (Malmi

1991, 19). Malmi (1991, 19) argues that activitgdih costing follows a multi-stage cost
assignment, in which costs can be assigned frompoms to another cost pool before assigning
costs to products. This increases the complexityosting, but provides more opportunities for
the cost assignment decisions. (Malmi 1991, 19)

Assignment of direct costs is straightforward armkg not usually produce distorted cost
information. The biggest reason for distorted coststhe assignment of overhead costs.
Traditionally overhead costs are assigned to prsdilcough two-stage process. The first stage

assigns costs from general ledger to cost poolyingamethods exist for this first assignment.
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Second stage assigns costs from cost pools to gioby using direct labor hours, direct wage
costs, or material dollars as assignment methodInt11991, 6-7) Theoretically activity-based
costing does not differ from the traditional cossignment model (Rikala 1997, 20), but in
practice it provides better results (Malmi 1991). However, fully decision-relevant approach
provides even better results, as it focuses onulzding costs to support a single decision
(Malmi 1991, 27).

Job-order costing is one of the most used methodsitulate full costs to products in multi-
product business. By using this practice, each yobdr batch of products is given a job that
includes material usage and labor time needed toufaeture that job. Assignment of direct
material and direct labor costs for a job is stifimyward, because all information is included in
the job. Assignment of indirect manufacturing castbased on arbitrary allocation, and a job is
said to be given a fair share of overhead costgill(& McLaney 2008, 272-273) Job-order
costing is a commonly used method in Finland fécwdating product costs. Job-order costing is
suggested for complex environments in which modenthnologies are used to manufacture
various types of products in different lot size$s@djob-order costing can be presented through

two-stage cost assignment model that was presenfeplire 3-10.

Malmi (1991, 46) argues that the theoretical funeatals between job-order costing and
activity-based costing are very close to each othike main difference between the two cost
assignment methods is the use of cost pools. Jidr-aosting calls cost pools cost centers,
while activity-based costing calls them activitiés.practice the number of activities is much

bigger than the number of cost centers. (Malmi 198)

Emerge of activity-based costing has helped orgaioizs to find more drivers than just labor
usage, but it has not provided alternative for fldlsorption costing system. Activity-based
costing is just a new method that most companies instheir absorption costing systems.
Management accounting system should be separabed fiull absorption costing system to
avoid unnatural assinment of indirect manufactugogts. Strategic cost management provides
the concepts of value chain, strategic positionary] cost drivers (Kajiuter 2002, 37). Major
weakness of strategic cost management is thathtlee tconcepts remain separate from each
other, and they lack empirical studies. (Kajute02037) Strategic cost management differs
from the traditional cost management and activagdal costing by providing a process focus

(Hines et al 2002, 58). Even though the concepstaitegic cost management remains too
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theoretical and open to be used in this study,idiea behind process costs will be used in

chapter 4.1.

Inter-organizational cost management is presendetieacost management approach for supply
chains. Main purpose is to identify cost reductipossibiliies by using dimensions of
relationship and product. (Kajuter 2002, 3J)e to the focus on internal supply chains, the
concept of inter-organizational cost managemenboisused in this study, and for that reason not
presented any further. Lean accounting is term @ised several cost concepts that are used
with lean management. Value stream costing providest potential for designing a new

management accounting system, so the conceptevékamined further in chapter 4.1.
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4. Cost management in supply chains

4.1. Linking supply chain management with cost mana gement

In the two previous chapters the concepts of suppbin management and cost management
have been introduced. Both concepts are platfooma fvide variety of methods, concepts, and
instruments, and therefore it is not possible ta fa single framework that combines both
(Seuring 2002 a, 3). Consistent theory that woutérg cost management efforts into the supply
chain management has not been developed so faiiték#}002, 48). Development of supply
chain management and cost management has beerduajid the past decade (Seuring 2002 a,
3). Despite of the rapid development, there exdy @ few cost management concepts that are
capable of considering the supply chain perspedtwvetotal costs (Seuring 2002 a, 5, and
Seuring 2002 b, 15).

There exists a considerable gap in theoreticaldations of cost management in supply chains,
even though the topic has huge practical relevéidagiter 2002, 38). Most studies define the
problem narrowly, and cost management in supplynsha often analyzed from the perspective
of a particular management discipline. Empiricaldsts of the topic are limited to case studies,
and no conceptual framework exists that would noti$ on certain individual contributions of

cost management in supply chains. (Kajuter 2002, 39

Role of cost management in supply chains is impartaecause it is crucial to meet customer
expectations and create more value while reducowjscthrough supply chain management
(Seuring 2002 a, 10). This chapter 4.1 presentsiegiconcepts of cost management in supply
chains. In chapter 4.2 a new framework is develojpetde used for designing management
accounting system to support multiple supply chatrategy. As mentioned earlier, the

framework is targeted for internal supply chainen€ept of supply chain includes material and
information flows, and relationships with suppli@nd customer. Cost management concept

applied to supply chain should take these inteiedlarocesses and relationships into account.

Seuring (2002 a, 3) defines cost management inlgeppins as methods or concepts that allow
analysis and control of all costs within supply ich&ome existing cost management concepts
like life-cycle costing and target costing haverbsaggested to be used for cost management in

supply chain environment (Seuring 2002 a, 6). kyele costing is not considered in more
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detail by this study, as it concentrates on costagament of a product or a service based on its
life-cycle (Rebitzer 2002, 129). Despite the impade of life-cycle costing, this study
concentrates on understanding current cost steiafithe supply chain. Another suggested
concept, target costing in supply chains also piewian interesting theoretical framework.
Objective of target costing is to bring market grge into product design process inside the
company (Seuring 2002 c, 112). Target costing is aumsidered in this study. This study
concentrates on understanding the current costtgtaiof supply chain, which is a prerequisite
for entering into target costing. Guiding objectivef supply chain management are the

reduction of cycle time and inventory along thegyghain (Seuring 2002 b, 20).

Value chain was originally introduced by PorterrtBds value chain represents organization
according to activities from which value is deriveActivities are categorized into primary
activities and support activities. (Glad & Becké&d96, 66) Value chain is generally used to
describe chain of different activities which cretttal value for the customer (Hansen 2007, 41,
and Horngren et al., 2009, 33). Value chain pemspge@rgues that different value activities
should not be viewed in isolation. Cost benefita b& only achieved, when company value

chain is synchronized with the customer value chain

Supply chain costing refers into a conceptual fraor& that connects concept of product-
relationship-matrix with three cost levels (Seur2@d2 b, 24). Product-relationship-matrix in
table 4-1 presents a decision framework for supplin management. Matrix proposes that all
four fields in the table should be considered whensupply chain management decisions are
made. (Seuring 2002 b, 17-18)

Table 4-1 Product-relationship matrix of supply chdn management (Seuring 2002 b, 18)

Relationship ¢

dimension
Network |. Configuration of [1l. Formation of the
etwor product and network production network

design

Interface | Il. Product design in  [IV. Process optimization
optimization the supply chain in the supply chain
Product design Production Product
dimension
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Traditionally costs have been categorized basethein nature into direct and indirect costs.
Seuring (2002 b, 22-23) argues that supply chastireg includes transaction costs that represent
costs that arise from interactions with other conigs in the supply chain. Transaction costs
arise from design, agreement, and control of cotied relationships, and they are not under
control of a single company, but influenced by slpply chain partners. (Kajuter 2002, 34)
Seuring (2002 b, 23) suggests that indirect costg be replaced with activity-based costs. See
figure 4-1 for different cost levels in supply cha&iosting.

Supply chain costing combines product-relationshadrix with three cost levels (Seuring 2002
b, 24). Each of four fields in the matrix must belgzed and controlled through the three cost
levels. Seuring (2002 b, 24) presents supply claosting as three dimensional matrix
containing product dimension, relationship dimensiaand cost dimension. Integrative
framework for supply chain costing is still missingnd cost management techniques are

presented separately from the product-relationstagrx (Seuring 2002 b, 22).

/ Company Company \

Activity-based costs Activity-based costs

\ Transaction costs %

Figure 4-1 Cost levels in supply chain costing (Seng 2002 b, 23)

Concept of supply chain costing is one of the cangcepts that concentrate on cost management
in supply chain management. Objective of this stisdy build practical framework that can be
used to design management accounting system inftgplaisupply chain environment. Concept
of supply chain costing is not used in this study few main reasons. First, the concept of
supply chain costing is presented by Seuring (20024-27) as high-level concept, and it is
viewed too theoretical for the study. Secondly, ¢tbacept of transaction cost is interesting, but

as internal supply chains are focus of the studypsiaction costs do not benefit the study.
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Too many times cost management efforts are tempoeaiction to declining profits. Proactive
cost management is presented by Kajuter (2002, 48241) as another linkage of cost
management and supply chain management. Kajuteyduntes a conceptual framework for
proactive cost management in supply chains. Framewéfers a structured approach into
proactive cost management. Though, framework woll be considered by the study as the
objective of the study is to design a cost managerttext supports the understanding of the
current cost structure of the supply chain, and pheactive perspective is not considered

separately.

Cost management of value chains can be thoughtrasess of managers and accountants
tracking costs within each activity of the valuaith Objective is reducing costs and improving
efficiency. (Horngren et al., 2009, 33) Value chparspective provides interesting view to the
organization compared to traditional functionalgperctive. Functional perspective is the most
common way of presenting summarized accountingnimédion. Usually functional perspective
includes separate manufacturing and trading acepamtd all other expenses are summarized
under general, selling, and administrative accoi@lad & Becker 1996, 66)

Opposite to the functional presentation, value rchmesentation focuses on flow of business,
and instead of functions it present activities the¢ performed in the organization. Support
activities in Porter's value chain are connectedaost objects through primary activities. There
exists strong relationship between primary aceegitand secondary activities described in figure
4-2. Support activities include business infragtice, human resource management, technology

development, and procurement (Glad & Becker 1988, 6

All primary activities have external focus, suchraarket, customer, distribution channel, or
product that is being delivered. It is easy fronstocy perspective to connect each activity into
specific cost object. Primary activities in Pogeralue chain include inbound logistics,
operations, outbound logistics, marketing, saled, service (Glad & Becker 1996, 66-67). Glad
& Becker (1996, 66-68) suggest that support astiwishould be traced to primary activities, and
primary activities should be further traced to aalgects as illustrated in figure 4-2.
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Figure 4-2 Assignment of Porter's value chain actities into cost objects (Glad & Becker 1996, 67-68)

Traditionally cost accounting has distinguishedtgosito two parts, production and non-
production, as presented in chapter 3.1. By usorgePs value chain we can distinguish several
different phases in accounting cycle which equagbrimary activities of the value chain. (Glad
& Becker 1996, 69)

Glad and Becker (1996, 69) introduce an integrgiedormance model, which is used to
determine profitability. Authors have combined aalthain thinking with activity-based costing
to understand cost of processes, and to understeatdgic perspective of organization. (Glad &
Becker 1996, 69) See figure 4-3 for the model. ¥athain model by Glad and Becker has
integrated management accounting information whig income statement by presenting net

profit at the end of accounting phases.

As described in chapter 3.1, there are three msttmdssign costs to cost objects. Methods are
direct tracing, driver tracing, and allocation. &it tracing is the most accurate of the three, and
should be used when possible. If value chain isnddfas the cost object instead of product,
more costs can be assigned by using direct tracdogting of value chains becomes more

transparent with less cost assignment with drikggimg or allocations. (Hansen 2007, 733)

The model presented by Glad and Becker (1996, ré9)ides five different phases which are
based on Porter's value chain's five primary aawsi The model assumes that costs from

support activities are assigned to primary ac#sitilt is relevant question whether support
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activities have causal relationship with primaryiates. If causal relationship exists between
support and primary activity, then cost assignmgmtatural, but common administrative costs
that are missing causal relationship should be shesparately from the value chains (Hansen
2007, 736).
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Figure 4-3 Model for assigning costs through a vakichain (Glad & Becker 1996, 69, Figure 5.2 attachamt)

The concept value stream was introduced in cha@drsand 2.2. Value stream costing is a
costing approach in which all associated activitesl their costs are assigned into a value
stream (Gordon 2010, 12). Value stream costing &msimplicity and integrates accounting
and production information with lean managementcepis (Gordon 2010, 11). Value stream
costing does not follow traditional definition oirelct and indirect costs, but considers all costs
as direct that belong into a value stream (Maske06, 28). Costs that do not belong to any
value stream are simply not included by value stremsting, but instead are considered as
general support costs (Maskell 2006, 28). Thesealed monuments should not be allocated to
the value streams, because they make value strestninformation distorted (Maskell, 30-31).
There is no need to absorb overhead costs (Ma2@e8, 30)
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Value stream costing seems simple way to assigts,casd is focused more on causality of

costs than accuracy of costs. Purpose of valuamto®sting is to provide relevant, accurate, and
understandable cost information to people managaige streams (Maskell 2006, 31). Value

stream costing has been suggested as a solutstantdard absorption costing (Maskell & Katko

2007, 155).

Value stream costing does not have limitationsiéricial accounting, and each weeks total
value stream costs are purchases made during #elt (Maskell 2006, 30). With the same
logic, labor costs are not collected through tragkibut they are the sum of wages paid to
people working in that value stream (Maskell 2086). Objective of this study is not to

implemented value stream costing as such, but huseexisting concept in designing of the

management accounting system.

Revenue is calculated in value stream costing @sathount if invoices processed for products
manufactured in the selected value stream (Mag@b, 30). Value stream costing takes a
cash-flow perspective on management accountingvifcbased costing is seen as a model of
resource consumption model instead of spending riVdl991, 23). Value stream costing
presents fundamentally different results as cash-fbased cost assignment model. Unlike
activity-based costing, value stream costing presid concept for designing a new management
accounting system. Value stream costing will bedusethe following chapters 4.2 and 4.3 in
which the framework for designing a management @atog system is presented.

Value stream mapping is the core of value streastimmp Mapping determines people and
resources involved in the value stream (Maskell &Kk¢ 2007, 158-159). Machine cost for
value stream is calculated based on the depretiatipense of machines from the fixed assets
and depreciation system (Maskell & Katko 2007, 180askell and Katko (2007, 162) present
the three methods to charge support costs fromevatteams as direct charge, monument
allocation, or no charge to value stream. Maskadl Katko (2007, 162) suggest that assignment

of monument costs should be avoided, and peoplddihe assigned directly to value streams.

One challenge of value stream costing is that nusideration is given to costs that do not
belong to any value stream. Perspective of thidysisito build an overall picture on profitability

which requires the , and also support costs habe iacluded somehow. Approach taken by this
study is that some support costs have to be alldctt the value streams. At least it is not

making the situation worse from the current, ascallions play critical role in most companies
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currently. Ideally there would be no need for adlibens, but in practice there always is. In
traditional costing products cause costs (Malmil1920), in activity-based costing activities
cause costs (Malmi 1991, 20), and in value streasting value streams cause costs (Gordon
2010, 12).

4.2. Framework for designing management accounting system
into multiple supply chain environment
Value chains of a company were presented in ch&pteas product, value stream, and internal
supply chain. Entire organization was describethasost object for costs that do not belong to
any value stream or supply chain, but belong fer dhganization. Two-stage cost assignment
model was introduced in chapter 3.3. Activity-basedt assignment model used to assign costs
into a value chain was presented in chapter 4l1cd¥tribution from the mentioned frameworks
will be brought together in order to build framewdor management accounting system into
multiple supply chain strategy. In chapter 4.3 fremework will be designed to support

financial performance measurement of lean suppdynch
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Figure 4-4 Value Chain Cost Assignment Model
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Framework is presented in figure 4-4, and it indgs two-stage cost assignment model with the
company's value chains. Two-stage cost assignmedeinmas been traditionally used to assign
manufacturing costs, but the new framework presenteens the scope by including all costs

within the company. Framework will be called Valdkain Cost Assignment Model.
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Figure 4-5 Value chain cost assignment framework fanultiple supply chain environment

Framework allows comparison between managemenuatiog system results and the income
statement. Comparison between the two presentafigmofitability and performance is tested
with the case company in chapter 5.5, while the eh@limplemented into lean supply chain. It
would be possible to build value stream for evemydpct, but it is reasonable only in simple
manufacturing environments. Assignment of costolmss easier the bigger the chosen value
streams are. Manufacturing teams, assembly celiglupt lines, product families, and supply
chains are different options for value streams thetdecision is mainly dependent on how work

is organized in the company.

When company is pursuing lean strategy, the whag @f how resources are used changes.
Traditional cost management practices like standarsting encourage using resources as
efficiently as possible, because the unit costels®s as more is produced. However in lean
company overproduction is one form of waste, whakn companies focus on eliminating non-

value-adding activities and using least amountesburces needed to satisfy customer demand.
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Standard costing variances work against lean, @seéhcourage overproduction (Hansen 2007,
732). Hansen argues that distorted products ceststrin failure of lean improvement activities
(Hansen 2007, 732).

Cost systems become easily too complex and hardderstand for the decision maker. Another
problem of traditional management accounting systenthat costs are calculated according to
too general rules. It is more important for decisimoaker to understand the big picture, than to
get cost information that is exactly correct. Fegdr5 present the value chain cost assignment

model applied into multiple supply chain environmen

4.3.  Measuring financial performance of lean supply chain

Lean management has faced lot of interest latdlis hapter will concentrate on management
accounting system design and performance measutdarehe lean supply chain. Chapter 2.2

gave an introduction to lean supply chains, angeneed some of special characteristics for
measuring performance in lean environment. The ipusvchapters have raised a need for
management accounting system that can supportrpefice measurement in lean environment
(Hines et al 2002, 53). The chapter aims answdhageed by presenting how value chain cost

assignment framework can be used to measure |eforpance.

Cost and performance management has increasediattém supply chain context, and it is
argued that entire supply chain should be includetie measurements (Slagmulder 2002, 76).
Hines et al (2002, 57) argue that lean managenaeks Icurrently a global picture of process
performance, while there are no concepts that geoepst information. Financial performance
measurement is needed to measure business psagitié support continuous improvement.
Cost information should support management in d@tssconcerning resources and related
benefits. (Hines et al 2002, 57) Hines et al (208&, 58) suggest that an integrated process
based approach including lean management, cost gear@nt, marketing, and policy

deployment, is the most effective to achieve coitipetadvantage.

Traditional cost systems consider mainly producth&scost object, and threat other potential
cost objects like suppliers, customer, or groupgrofducts either as general overhead that is
arbitrary allocated to products or as period chsat is expensed directly through the income
statement (Slagmulder 2002, 76). Activity-basedtingsoffers an improved way to assign

overhead costs to products in a more causal mabueit, has not affected to the idea of having

different cost objects (Slagmulder 2002, 57). Tirepsuppliers and customers as cost objects
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broaden the cost management's scope into inteniazagenal without the joint action of
suppliers and customers (Slagmulder 2002, 57). Bvaugh product is the most common single
cost object used by companies, some companies ros@sgof products as cost object, like
product lines (Rikala 1997, 18)

Some authors argue that lean performance cannatdasured with the help of management
accounting system. It has been claimed that theofigeaditional absorption costing based
accounting systems is one of the biggest obstdolelean management (Johnson 2007, 7-8).
Non-financial performance measurements provide thest important support for lean

management and improvement. It is suggested in ghidy that lean performance can be
measured also with financial performance measuranéhnis also suggested as important to
provide financial measurements to support lean, halp management to see points of
improvement with greatest financial potential. Leparformance measurement model is

presented in chapter 2.2, and is supplementedfiwdhcial aspect in this chapter.

| STAGE 1 | STAGE 2 |

[ Revenue ] [ \
! DIRECT TRACING I
[COGS Direct Material ] =y |
{ DIRECT TRACING ; 8 i
[ COGS Direct Labor | DIRECT TRACING 5
| OGS Indirect Overhead =~
| eross PROFIT | cost i driver o
pool 1 rate
H VALUE
STREAM
1 - I —
[ Oher operating income J ;ng ! d::;:r
[ Cost of sales and marketing ]—. COST i dri\;:r
poo : ra
[ Development costs ] cost . driver
| pool : rate
Other administrative costs cost driver
| pool : rate
[ OPERATING PROFIT | : INTERNAL
LEAN
\ ! _ \_ SUPPLY CHAIN
[ Financial income I CUST * d”‘;:r
poo ! ra
[ Financial expenses ] cost . driver
[earr | pool . rgte
) . ] cost ! driver
[ Taxes and financial J] pool : == ENTIRE

[ NET PROFIT \_ ORGANIZATION J

Figure 4-6 Two-stage cost assignment model for sulgpchain environment

The first objective of the study about developindgraanework that can be used to design a
management accounting into multiple supply chamtegy is answered in chapter 4.2. The
second objective of the study is to implement managnt accounting system to support lean
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supply chain. The model for lean supply chain imm@atation considers the special

requirements of performance measurement in leamagmaent presented in chapter 2.2.

Figure 4-6 presents the framework applied into l&@n supply chain. Framework represents
two-stage model including the value chain perspgectMain purpose of this study is not on
calculating exact product costs, but on understangrofitability of value chains. While supply
chain provides aggregated presentation of profitgbvalue streams offer more exact picture,
but lack some of the cost information that could Im® reliably assigned to the value stream due

to lacking causal linkages.

Non-financial performance measurement processeor supply chain was presented in chapter
2.2. Figure 4-7 represents a modified lean perfageaneasurement process from the financial
perspective. Profitability information from managamh accounting system can be used in
leading the lean supply chain improvement. Findnti@asurements are important while they
allow supply chain performance to be linked withe tncome statement. Showing real
profitability numbers allows comparison of suppham and profitability with income statement

results.

¥

Lean supply chain Sales and Lean supply chain
profitability operations cost analysis
planning
continous
@improvemen@

Lean supply chain
improvement
]

v
Value stream Value stream Value stream
cost analysis improvement profitability analysis

Figure 4-7 Using management accounting system ressifor measuring performance in lean supply chain

In activity-based costing each activity center uiels cost pool for each resource category
consumed by that center (Malmi 1991, 10). Costpact the results of the first stage-stage cost
assignment, and represent the smallest groupssté tloat can be further assigned to the final
cost objects. The Value Stream Cost Assignment Mpdesented originally in chapter 4.2

defines cost pools as groups of accounts in specdst center. Cost pools are grouped from
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accounts and cost centers that can be assignelfiocatad with a single cost assignment or

allocation method to the final cost objects.

Example of value stream costing information is paied in table 4-2. Two-dimensional
presentation of cost structure allows easier wayrfanagement to make resource decisions. In
addition to financial information, managers needfdtbow also non-financial measures that

show the causal factors affecting to the costs.

Table 4-2 Example of value stream cost informatiofiMaskell 2006, 29)

Outside
Material Process Employe Machine Facilities Tooling Other Total
Value Stream Process Steps|Costs Costs e Costs Costs Costs Costs Costs Costs
Sales and Marketing 10,150 0 1,012 11,162
Customer Service 1,848 0 1,848
Purchasing 616 0 816
Materials handling 1,576 0 1,576
Parts Fabrication| 63,544 3,322 1,529 2,011 70,408
Machining 4728 0 2,466 7,194
Anodizing 32,433 0 0 32,433
Assembly| 47,887 15,297 6,584 366 70,134
Shipping 630 0 101 731
Maintenance 1,576 0 1,576
Product Engineering 2,448 0 2,448
Quality Assurance 2,448 0 2,448
Cost Accounting 816 0 816
Managers and Supervisors 4,060 0 12,750 2177 18,987
TOTAL| 111,431 32433 49515 8,113 12,750 4843 3,290| 222375

By combining several value streams together iossfble to calculate profitability of the whole
supply chain. Table 4-3 presents an example in twhatal supply chain profitability is

calculated by summing up all information from tredue streams.

Table 4-3 Value stream based income statement (Maslk2006, 31)

New
Spare Product Support
Motors Systems Parts Design Costs TOTAL
Sales 326,240 748,894 453215 1,528,349
Additional revenue 0 0 12,422 12,422
Material costs 111,431 232774 149561 87,909 12,764| 594439
conversion costs 57,628 70,406 81,579 203,769 37645 451,027
Outside process costs 32433 22,991 22,661 7,531 85,616
Other costs 16,040 57,816 29459 72721 176,036
Tooling costs 4 643 12,544 6,588 23975
Value stream profit 103,865 352363 175789 -364399 57940 209678
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Profit centers and cost centers are normally etatlbased on income statements. In a typical
situation company has a segmented income statefmeriach responsibility center. (Hansen
2007, 422) Income statements by responsibilityersrare normally build exactly from the same
information than the financial statement. The aadke is that these financial statements do not
provide the necessary information for manageri&isien making for two main reasons. The
first reason is that responsibility centers offatyoa small snapshot of the business processes,
and they lack the big picture profitability inforti@n, which is necessary for true cost
management decisions. Is it possible to assume nigaiufacturing and sales can optimize
customer value delivery if both are observing otligir parts of the costs or sales? Most
companies use standard costing with full absorptmosting system, which allocates
manufacturing overhead costs to the products. dpsoach hides the cost of quality and costs

of unused capacity.

When comparing the Value Chain Cost Assignment Madth the traditional job-order costing
system, some major differences may be identifiedjob-order costing, the first stage cost
assignment is done from the general ledger to tlan ncost centers. Value Chain Cost
Assignment Model assigns costs to the cost podfschwresemble more activities than cost
centers. In the second stage traditional job-cgstystem assigns costs from the cost centers to
the products, while in the presented frameworkscast assigned from the cost pool to the value
chains that represent the final cost objects. Ti@wil job-order costing system uses general
allocation bases to assign indirect costs to theymts, while the Value Chain Cost Assignment
Model uses suitable driver rates for each cost.péalue Chain Cost Assignment Model allows
greater accuracy in cost assignments due to usidegrwost objects than the job-order costing

system.
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5. Management accounting system design - Case Vaisala Oy

5.1. Introduction to the case company

Vaisala Oyj is a global leader in environmental andustrial measurement. Vaisala was
founded in 1936 by Professor Vilho Vaisala, andtsthas a producer of radiosondes. Today
Vaisala employs about 1,400 people worldwide araides a wide range of observation and
measurement products and services. Customersraexisa three business areas; meteorology,
weather critical operations, and controlled enuinents. Vaisala achieved net sales of 253.2
million euros in 2010, and operating profit of 1Trflllion euros. Vaisala is listed in Helsinki

stock exchange. (Vaisala Stock Exchange Relea2e2081)

Vaisala's mission is to be the leading supplieblogervations and measurement products and
services to the selected customer segments. Lé@glersssion is achieved "by providing a
comprehensive range of innovative products andEs\for each chosen segment with the right
mix of performance, reliability and convenience ldest fulfill the needs of the customers".
According to CEO Kjell Forsén, Vaisala's organiaati'is structured to capitalize on global
expertise with local implementation”. (Vaisala amgte websites, 2010) Vaisala renewed its
organization structure during the year 2008, reayed its customer segments and strategic
priorities, and made a transition from product kxatip view towards more customer-oriented

strategy.

Vaisala uses absorption costing to value invendpréad the same costs are used to calculate
financial results for each business area. Vaisaa tore competence in many levels of
production from single sensors to instruments, @mdwhole systems. What makes this
competence interesting is that Vaisala sensorstherecore of the Vaisala instruments, and
Vaisala instruments are the core of Vaisala syst&fagsala has recently implemented a new
ERP system in place in Finland, and the global @m@ntation is ongoing. Vaisala is building
new business infrastructure and competencies basethe new organization structure and

information systems.

5.2.  Vaisala's organization and supply chains

Vaisala has organized into three business areatedv#ogy, Weather Critical Operations, and

Controlled Environment. Business areas consisteof ¢ustomer segments, and the sales
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organizations. Customer segments consist of cussomgh similar needs, and each segment
represents an attractive market in terms of simstamable growth and profitability (Vaisala

corporate websites 2010). See figure 5-1 for Valsahatrix organization. On the other axis of
the matrix, Vaisala can be divided into three nfairctions; Services, Products and Technology,
and Operations. In addition to main functions, ¢hare support functions like finance, human

resources, and business development.

VAIS AL A Meteorology Weather
Critical
Operations

Services Established Airports

Markets
Products and Technology Roads

Emerging “Life Sclence and |
Operations Markets Defense High Technology

Support

B Group Marketing and Sales
B Finance

® Human Resources

8 Communications

® |T Development Meteorology
® Group Business Development Sales

Weather Critical Targeted
Energy Industrial
Applications

Targeted Business
Development

Weather Critical Controlled
Operations Sales Environment
Sales

Figure 5-1 Vaisala's matrix organization (Vaisala @rporate presentation 2010)

Vaisala's ten customer segments provide wide rariggifferent customer expectations, and
several differing demand patterns. As mentionedhiaipter 2.3, most of the segmenting efforts
by companies are made for the purposes of salemarkkting. The challenge of segmenting is
to identify operational requirements of customemsd use those as segmenting criteria.
Behavioral segmenting includes the operational@spad some authors have suggested that the

dominant buying behavior should be used as thdestngl for segmenting (Gattorna 2006, 31)

Toivanen (2010, 54) suggests that there is neednidtiple supply chain strategy, because
Vaisala faces diversified customer needs with s#vbusiness models. In addition to the
research committed by Toivanen, some previous mestosatisfaction surveys had also
indicated similar needs, while same product faceteed for urgent deliveries in addition to
normal deliveries. (Toivanen 2010, 54) This studgsinot consider the scenario of having the
same product in several supply chains at the same For simplicity it is assumed that one
product may belong only into one supply chain ateorOf course there is the possibility that a

product may belong into several supply chains duitsentire life-cycle (Toivanen 2010, 11).
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Study made from Vaisala's customer preferencesalgveat the current customer segmentation
does not consider the operational requirementsusfomers (Toivanen 2010, 89). Toivanen
(2010, 78, 89) suggests that Vaisala should ses/eustomers through three supply chain
channels; agile, lean, and continuous replenishni&ae figure 5-2 for Toivanen's framework.
Management accounting system is built for Vaisalastipport the proposed supply chains.

Toivanen's proposition is used in this study.

¢ loose
()]
£
S LEAN FULLY FLEXIBLE
w
3 SEG C:
< contractors
3
a SEG C; OEM-cust.
2
S CONTINUOS REPLENISHMENT AGILE
&  Wh |[SEG C: industrial SEG A SEGB
e end-cust.
high low

predictability of demand

Figure 5-2 Proposal of a multiple supply chain streegy for Vaisala (Toivanen 2010, 78)

The presented framework of three supply chains idesvan ideal basis for designing a
management accounting system. Purpose of managaraninting is not to track costs, but to
help organization to reach its key strategic olpjest As it is assumed in this study, these three
supply chains are the connecting factors of Vaisalpabilities, suppliers, and customers.
Toivanen (2010, 65) divided part of Vaisala's emggtcustomer segments into two groups,
because customers within those segments coulddagaged into different supply chains based
on their buying behavior. Table 5-1 presents thalfoutcome of Toivanen's study, and shows
the linkages between Vaisala customer groups aadsuipply chains. Decision on the supply
chain is made based on the largest importance qege of the customer value attributes, but

also on other criteria. (Toivanen 2010, 80)
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Table 5-1 Linking Vaisala customer segments into #hsupply chains (Toivanen 2010, 80)

segment SEGMENT A SEGMENT B SEGMENT C
' . Stable demand except few i
:x::‘f TSh[;o;aﬂ%(fj?rzmg,rlncrease at | Gemand increases; increase at ;eegasr%ble and continuos
¥ the end of the year
L 40 % high volume (product
'S ::::;edof Ewt;?lnug;?v{;er;s;t:]an fi delivenes), 60 % lowvolume  |very high volume
& yS ¥e (project deliveries)
°
=
@ |predictability |content easy to forecast, timing | content easy to forecast, timing
5 of demand difficult to forecast difficult to forecast easy to forecast
2 |level of customers wish customization |customers wish customization |customer do nat wish
'E customization |(software) (software) customization
a
§ roduct
3 Eariety product vanety very important | product variety very important  |product vanety not critical
a
2 - 1-6 months for project
B [lead-time 1-6 months for project deliveries, 1-4 weeks for 1-4 weeks
= delivenes .
;- product deliveries
s . . . project deliveries, product product deliveries
g |celivery mode |project deliveries deliveries (radiosondes) (instruments)
2
E_ tight relationship wished by
otighmess of | - . . OEM:- and industrial end-
= |the tight relationship tight refationship - ]
% | elationshi customers, loose relationship
I=] P wished by contractors
T
@
|
QFD matrix
ranking 1 ; i )
supply chain agle lean lean, continuos replenisment
mode

Vaisala customer groups are linked to the suppbinshby Toivanen (2010, 78). Results from
Toivanen's study are used to further link proddcttheir primary supply chain¥aisala has a

wide offering of different meteorological and intlhid measurement devices. Toivanen (2010,
74-75) presents a categorization of products iBtgrdups, excluding services. The grouping of
products revealed that some customer segmentsauggde range of products from more than
half of the product groups, while other segmentsevedearly focused on specific product groups
containing about 25% of the product groups. (Toera8010, 74-75) Vaisala's products are sold
for a wide group of customers in different supphainis. By combining the customer data with

the product sales it is possible to find out

Vaisala has a wide variety of products and seryiedsch are used in multiple customer
segments. Some of these products can be easignadsinto particular supply chains, but some

others might be important for a several supply mh&or simplicity however, each product is
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assigned into a single supply chain, the one thatbdeen sold the most. It should also be kept in
mind that the customer demand patterns are unaetaiat changes, and product belonging into
lean supply chain today might need agile supplyrct@anorrow.

Toivanen (2010, 84) suggests that Vaisala showddtify the needed changes in the current
supply chain, and create new multiple supply chratwork. Network should include channels
called lean, agile, and continuous replenishmeevi€e levels and pricing decisions should be
established for each supply chain channels separdt@vanen also emphasizes the importance
of understanding the cost structure of each sugipdyn channel. One product might belong into
several supply chains at the same time, and threrefimpany should develop appropriate ways
to respond into these requirements. However Toivaseggests that it might be more
appropriate to start supply chain implementationdeyining dominant supply chains for the
products. (Toivanen 2010, 84)

5.3.  Current management accounting system and chall  enges

Vaisala uses standard costing system for its filmameporting. The same information that is

used for external stakeholders is also used imnatedecision making. In addition to general

ledger accounts, costs are assigned to respohgsiteinters. Only part of Vaisala's responsibility

centers are pure cost centers, while other arenveveenters, profit centers, or investment
centers. However, the same terminology is used ith#me case company, and all responsibility
centers are called cost centers. For simplicityjséla's cost centers can be presented in
categories based on type of costs, see table 5-2.

Table 5-2 Categorization of Vaisala's responsibilit centers

Responsibility center category Count |Type of costs included Responsibility center type
1|Operations / Production 9 %|Variable costs Cost center
2|Operations / Logistics 1 %|Variable and fixed costs Cost center
3|Market segments 2 % |Fixed costs, sales revenue |Profit center
4|Research and development 10 % |Fixed costs Investment center
5|{Market segments / Semice 9 %|Sales revenue Revenue center
6|Senice T %|Fixed costs Cost center
7| Sales region costs 16 %|[Sales cost Cost center
8|Products and technology 7 %|Fixed costs Cost center
9|Sales region costs 3 %|Fixed costs Cost center

10| Administrative 9 % |Fixed costs Cost center
11| Other 26 % | Other Other

Total responsibility centers 100 %
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Chapter 5.3 is partly based on an ongoing studyHapnonen (2011). In the case study
Hannonen focuses on product costing in Vaisaldlsafusorption costing system. Hannonen
presents detailed analysis of Vaisala's curremlittomal management accounting system, and
provides suggestions for improving the system. amkbnen's study the suggested management
accounting system is build on full absorption aagtiand it fulfills the mandatory regulations of
inventory valuation set by the accounting standafte focus is on assigning manufacturing

overhead costs to support product costing. (Hanm@0é1)

As mentioned in chapter 3.2, use of standard apstissumes that cost rates are already
calculated at start of the year. Everything th#feds from the standard costs will be transferred
to the variance accounts. Analyses of variance wadsowould potentially indicate decision

maker about how estimated standard costs diffem ftbe actual costs. However, variance
accounts do not provide much of useful informatibagcause many times reasons behind the
differences are too difficult to find. Usually onfgw people are able to analyze variance
accounts in the company. For this reason, managersarely use standard costing information

to support their decisions.

Vaisala uses job-order costing method to assigmeéodmanufacturing costs to products. Direct
material and labor costs are assigned to produtitsdivect tracing. As described in chapter 3.3,
job-order costing is normally used in multi-prodibetsiness to assign direct costs to jobs, after
which products absorb a fair share of overheadscastvVaisala, absorption of overhead costs is
based on annually calculated recovery rates (Haam@®11). Recovery rate is calculated by
dividing the value of overhead costs of the mantufaitg department with the corresponding

direct costs of the manufacturing department.

Recovery rate is a percentage that is used torassgrhead costs to each job-order, every time
direct costs are assigned to product. For exarnfplecovery rate would be 10% and direct labor

cost would be 30 € for a product, then overhead eb8 € would be assigned to a job at the

same time while the direct labor cost 30 € is amxigto the product. Vaisala uses two different
types of recovery rates, one for labor, and onerfaterial (Hannonen 2011).

Two-stage cost assignment model can be used tergr¥aisala’s process of valuing inventory
with standard costing system. Two-stage cost assgh model represents how indirect
manufacturing costs can be assigned from each metowming department to products belonging

into that department. Each manufacturing departnheast its own cost center. Some indirect

61



manufacturing costs are assigned to the suppottossgers. To assign all costs to products,
costs from support cost centers are assigned taufictnaring departments and further to
products with predefined departmental recoverystgtdannonen 2011)

Indirect material costs are assigned to the predtlobugh manufacturing departments as in
figure 5-3. All indirect manufacturing costs aresigeaed to products either through
manufacturing or labor related cost assignmensru®me cost centers are considered indirect
manufacturing costs, but do not represent any Bpeuanufacturing department. Costs from
support cost centers are assigned to departmententers as indirect material or labor costs,
depending on whether cost is seen closer to theriabor labor related costs (Hannonen 2011).
In figure 5-3, recovery rate for indirect materiglcalculated annually by dividing the value of
indirect material costs with direct material cosEach manufacturing department has specific
departmental recovery rate that is used to assigrhead costs for the products that belong into

that manufacturing department.

STAGE1: Overheads assigned to STAGE2: Overheads allocated
cost centers or activities to final cost objects
Direct material
costs DIRECT TRACING \
1
1
cost center: recovery rate A:
manufacturing [ = indirect mat. € A »
department A | direct material € A
DIRECT TRACING,
ESTIMATION, OR | Products
] ARBITRARY ALLOCATION '
Indirect cost center: recovery rate B:
material manufacturing = indirect mat. € B >
costs department B direct material € B
|
1
cost center: cost center: | recovery rate C:
material related manufacturing [ = indirect mat € C
overhead costs department C direct material € C

Figure 5-3 Assignment of material costs to the pragtts in Vaisala's standard costing system

Direct material costs are assigned to products diggudirect tracing. In Vaisala's job-order

costing system direct tracing means that each gsbahpredetermined material usage, and when
job is manufactured, the corresponding material isogssigned for the job. Figure 5-4 describes
the assignment of labor costs to the products.cDiabor costs are assigned to products also

through the use of job-order costing system, incivlavery job is given a labor time it takes to

62



manufacture the job. When direct labor cost isgeesd to the product, the share of indirect labor
cost is included to the costs by using predeterdhieeovery rate. Indirect labor cost is assigned
to products through manufacturing departments, bygithe same principles than in the
assignment of indirect material costs. Recoverg nat calculated for each manufacturing

department by dividing the departmental indiretiolacosts with the direct labor costs of that

department.
STAGE1: Overheads assigned to STAGE2: Overheads allocated
cost centers or activities to final cost objects
Direct labor
costs DIRECT TRACING \
1
i
i
1
cost center: | recovery rate A:
manufacturing ! = indirect labor € A -
department A i direct labor € A
i
i
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ARBITRARY ALLOCATION ¢ conte ! o B
Indirect labor COst center: ! recovery ra -
t manufacturing : = indirect labor €B >
costs department B 1 direct labor € B
!
i
i
1
!
cost center: cost center: ' recovery rate C:
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1

Figure 5-4 Assignment of labor costs to the produstin Vaisala's standard costing system

As described, Vaisala's standard costing systeimgressosts through two cost types, material
costs and labor costs (Hannonen 2011). Some coeyase only single cost type in assigning
their indirect manufacturing costs. Despite thagiibn of material and labor costs, Vaisala's cost
management system principles may be seen simpigpliSity of cost assignment principles

leads to product costs that do not present truestasture of individual products.

Vaisala's product cost information is used for meey valuation and decision making purposes
by different internal stakeholders. The risk ofngsdistorted absorption costing information is
that managers might get wrong picture about praifitg, and assume wrong margins based on
standard costs. Another defect of current costrim&tion is that due to standard costing it has
become challenging for managers to interpret ellencash-flow based period costs, while the

cost reports are presented with the standard gplstieed information.
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Vaisala uses average costing to value materidlenrtventories. Average costing means that the
cost of a purchased item is updated every timeva material receipt is made to the stock.
Vaisala's standard costing system calculates prextefrecovery rates to assign indirect
overhead costs to the products. In an ideal stnatandard costs equal to the actual costs, and
variance accounts will result in zero. In practités impossible to know future cost beforehand,
meaning that part of the costs will go to the var& accounts. Managers who follow their
product costs do not see whether product relatsts @e increasing or decreasing. Cash-flow
based management accounting system provides tligossibility to understand real costs that
were spent during the period. Standard costingesys$s not interested about real costs, but it is

interested on valuing inventory according to thecaoting standards.

Chapter 3.2 introduced the problem of full absanmptcosting, in which indirect manufacturing
costs are treated as inventoriable costs instegaendd costs. Accounting standard require
companies to assign all indirect manufacturingststhe products for inventory valuation. For
companies that build large inventories, profithe tncome statement changes depending on how
much products are manufactured to the inventongausof selling them during the same period.
Vaisala produces most of its products through ntassomization, which has the implication
that there are only a small amount of finished goodhe inventory. Due to the small amount of
finished goods inventories, not that much indireenufacturing cost is probably assigned to the
products. Bigger challenge of Vaisala's cost infation is that the current cost information is
distorted, and do not serve management in theirisid@s or understanding. Current
management accounting system is based on full ptisorcosting, and is used to calculate

product costs. Clearly there is a need for new ament accounting system.

5.4.  Using framework to design management accountin g system
for Vaisala
This chapter uses the framework from chapter 48, immplements it into the case company
Vaisala's business environment. As described imptbeious chapter 5.3, Vaisala operates in a
multiple supply chain environment. Framework isdise design a management accounting
system to support the multiple supply chain stratégamework is designed by assuming that
Vaisala has three supply chains, which consistustamer segments or groups based on their
buying behavior (Toivanen 2010). Implementatiorialken into practice in chapter 5.5, while

management accounting system is implemented tleémesupply chain.
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Concept of supply chain for Vaisala is defined lmivenen (2010). Toivanen introduces three
supply chains that consist of customer groups witthilar buying behavior. Product is defined
as any item that is sold to customer, whether ibriginally manufactured or purchased by
Vaisala. Definition of value stream for Vaisalatie most interesting, while the role of value
stream in cost assignment is critical. Value streeas already defined in the chapter 2.1 as a
group of products that have common characteristidbeir design and production. Table 5-3

presents the potential value streams for Vaisatadap the products.

Table 5-3 Potential value streams for Vaisala

Product Group Name Grouping Criteria

Product Family Products are suitable for similar purposes

Product Line Products have common characteristics by their design
Assembly Cell Products are manufactured in the same cell
Manufacturing Team Products are manufactured by the same team
Production Department Products are manufactured in the same department

Selection of value stream has to be made by comsgdgvo major criteria. The first criterion is
that does the selected value stream belong to @fispgupply chain. Supply chains are build
based on customer buying behavior, and single ptedtan be assigned to supply chains by
analyzing which customer groups sell product thetmé/hen the group of products is smaller,
it is probably easier to find primary supply ch&m the value streamValue stream has to be
existing grouping of products whose performance lmameasured and in which products share

the same resources.
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Figure 5-5 Choosing manufacturing team as value stam in Vaisala

Based on the mentioned criteria and discussionk wiainagers, manufacturing team was

selected to present Vaisala's value streams. Meaiufiag team is selected to present value
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stream, because it is an existing representatioproflucts that share the same resources.
Manufacturing teams can be treated as cost objactie management accounting system.
According to initial analysis in most cases produstthin a team belonged into a single supply
chain. Not all products in a team belong into thme supply chain, but in order to keep the cost
assignment process simple, all products withiramtare treated as belonging into same supply
chain. As a result of the analysis it has beenmecended that the products with differing
supply chain should be transferred into a team kvisgpply chain suites them is properly
selected. Some products might belong into a diffieseipply chain than other products within
that team. When that happens, those products slheufdoved into another team that is part of

correct supply chain. Figure 5-7 describes thecsstievalue chain setup for Vaisala.
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Figure 5-6 Presentation of Vaisala supply chains tough the Value Chain Cost Assignment Model

Vaisala's manufacturing operations consist appratety of ten teams, which are partly
presented in figure 5-5. Vaisala's products' denveaslanalyzed in different customer groups or
segments. Each product's primary supply chain \kasen based on the customer segment in
which product was sold the most. Analyses showadtl $ingle manufacturing team included
products from multiple supply chains, but it wasgible to decide primary supply chain for

each team. Even though each team included prodrats multiple supply chains, primary
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supply chain could be assigned for most of the rfauring teams. Objective of this study is to

design management accounting system to supporaMadusiness.

The framework suites well into Vaisala's multiplapply chain strategy, while providing
opportunities for new perspectives on profitabiliygamework provides possibilities to compare
income statement results with the management atiogusystem results. Figure 5-6 presents
the framework applied for all three supply chaiAB.three supply chains have different needs
from the management accounting system, but the sameept should be used to compare the
supply chain results, and to analyze at least dlvprafitability of the entire organization.
Chapter 5.5 implements management accounting systéine lean supply chain in practice and
analyses how framework can be used as a praatichlTo limit the study, the implementation
is done for the framework, but analysis of finahogsults is not in scope of the study.

5.5. Implementing value chain cost assignment model into lean
supply chain

Lean supply chain has been argued to be drivenlypwéh non-financial information.
Framework presented in this study is suggestedaage cost and profitability information that
can be used also for lean supply chain financiafop@ance measurement. As a result of
analyzing primary supply chains for products, thvieésala's manufacturing teams were argued
to belong into lean supply chain. The manufacturiiegms are IN1, IN2, and IN3.
Implementation of the management accounting syssedone for lean supply chain consisting
of these three manufacturing teams, and all predtiet belong into the teams despite the
primary supply chain of the product itself. Figuse/ presents overall picture of the cost

assignment model implemented into Vaisala's le@plgichain.
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Figure 5-7 Cost assignment model implementation fovaisala's lean supply chain

Value Stream Cost Assignment Model assigns revemtlee products with direct tracing. Figure

5-8 represents how revenue is treated by the @sstjranent model. Revenue is assigned to
products straight from the order lines. Each older has item, and each item belongs into a
specific manufacturing team which represents vatteam. The implementation is done for lean
supply chain, while other supply chains are treat®dingle cost objects in this study. Items that
belong to other than lean value stream includetthéoother cost objects representing agile and
continuous replenishment. While revenue is caledldty using values from the sales order
lines, it might differ from the revenue shown iretlyeneral ledger account. Revenue from
general ledger accounts is included to the manageatEounting system for comparison. We

can easily calculate revenue for value stream bynsing up values for all items that belong into

that value stream and are sold during specifietbger
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A. Revenue
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Figure 5-8 Assignment of revenue into products

Direct material costs are also assigned to prodogtssing direct tracing, as described in the
Value Chain Cost Model in figure 5-7. Detailed dgstton of assigning direct material costs to
products is presented in figure 5-9. Vaisala'senirfull absorption costing system uses direct
tracing of material costs to the products. Thegmssent information for direct material costs is

taken from the absorption costing system, and aseslich in the new management accounting

SyStem.
B. Direct material
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Figure 5-9 Assignment of direct material costs int@roducts

Direct labor costs are also assigned to the prsdbgt using direct labor costs from the
absorption costing system. Cost assignment is ibescin detail in figure 5-10. As a caution
however, direct wage costs are compared with tihectdilabor costs of absorption costing
system. Possible difference between the directrlabsts is assigned to the correct value stream

instead of the products.
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C. Direct labor
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Figure 5-10 Assignment of direct labor costs intoq@ducts and value streams

Assignment of indirect overhead costs is done thinowo stages. Indirect costs presented by
the Value Stream Costing Model include all manufang related costs that are also included in
product inventory values by full absorption costiagstem. The biggest difference in the
treatment of indirect costs is that while absomptiosting system assigns all indirect costs to the
products, the Value Chain Cost Assignment Modeigassindirect costs to the value streams.
There might be conditions in which indirect mantfiaieg costs do not causally belong to any
value stream, and costs have to be assigned tsujely chain. The desire is to assign all
indirect costs to the value stream in order to kieplogic clear, enable comparisons with the

absorption costing system.

As presented in chapter 5.3, Vaisala's absorptostirgy system divides overhead costs in two
main groups, material and labor overheads. Vasadtandard costing system calculates
difference between standard and actual costs, ssigns any differences to variance accounts.
Variance accounts are also included to the incaiateraent while calculating the net income.
Absorption costing does not provide operations rganavays to notice any variation in costs.
Variation and changes in costs will be noticed bgple analyzing variance accounts, so direct
feedback loop is missing from the process. Variaawm®unts are criticized for being difficult to

interpret.

Value Chain Cost Assignment Model divides indire@nufacturing costs into multiple cost
pools based on causality of costs. Purpose isdigragosts further to value streams by using
causal driver rates to assign suitable amount efscbetween value streams. The mentioned

second stage cost assignment method resemblesuetywith activity-based costing, in which
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cost pools would be called activities. In the fistage, costs are

assigned to the cost pools.

Figure 5-11 presents the first stage cost assighfoerthe example cost pools that are derived

from the indirect costs.
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Figure 5-11 Assignment of indirect manufacturing cets

Table 5-4 presents examples cost pools that acktasessign indirect manufacturing costs. Cost

drivers are used to costs in the stage two from posls to the value streams. An additional

purpose of the selected cost drivers is to profiigncial ratios that can be used to follow the

future development of costs.

Table 5-4 Cost pools for indirect costs, and costigders for assigning cost to value streams

Cost pool / activity name

Cost driver description

Life-cycle management
Shipping

Purchasing

Receiving

Warehouse activities
Operations management

Number of products

Number of shipments

Number of PO's

Number of receipts

Number of warehouse locations
Revenue earned

Fixed and administrative costs are presented \Wwehdtters E-F, and they are usually expensed

from the income statement during the period theguncinventory valuation does not consider

those expenses into the products, or neither ag ttaced into any other cost objects in

absorption costing. Value Chain Cost Assignment &gadovides a possibility to assign costs to
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the products, value chains, or simply to the sugplgins. Costs are assigned to internal supply
chains, in order to keep the comparison of findrstimement and new management accounting
system simple. Figure 5-12 presents the assignwiefiked and administrative costs to the

supply chains.
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Figure 5-12 Assignment of fixed costs to the inteal supply chains

The last group of costs consists of financials tx@s. These costs have to be assigned to the
organization, while they support all supply chamgin the company. Figure 5-13 illustrates

the assignment of organizations related costs.

I-J. Financials and taxes
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Figure 5-13 Assignment of financial expenses to tlwrganizational value chain

Chapter 3.1 discussed the role of absorption apstsrthe inventory valuation method for the
financial statement. The absorption costing systéthe case company is not being affected due
to its important role in valuing inventory for finaial reporting. However, a separate
management system is needed to implement the @hsn Cost Assignment Model for
Vaisala's lean supply chain.
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Figure 5-14 Screenshot from Vaisala's excel-based&t Assignment Tool

Next step for building management accounting sysseta prepare a tool that assigns costs first

from general ledger to the cost pools, and them fcost pools to the value chains. Excel-based

pilot-version of the tool is presented in figurel®- Tool consists of four main functionalities

called Preparation, Stagel, Stage2, and Reports. fidactionality contains is a separate macro

that has been programmed into excel by using VidBasic for Applications. All the

functionalities are needed to assign Vaisala'ssdosin the accounts to the selected cost objects,

mainly to supply chains and manufacturing teams.

The first functionality is called Preparation, whiis simply an extra step that prepares data for

further processing. The next step is called Stag#ich transforms the account and cost center

information into summarized cost pool informatitvattis easier to interpret and process further.

The third step, Stage2, is the most complex. ligasscosts from cost pools to the final cost

objects by using user defined driver rates. Direahufacturing costs have been assigned by cost

tracing with data received from the ERP -systenivdrrates have been calculated by analyzing
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transactional data from the ERP -system, and dastaéion rules are based on management

estimates.

The fourth and last functionality of the cost assignt tool is Reports. Main objective of the

functionality is to link monthly data with the plieusly received cost data. Another objective is
to compare the cost information with the incoméesteent based information. Also other reports
are generated based on the data to support perioemmaeasurement, and managerial decision

making.

Chapter 2.2 and value stream costing literaturee lsggested that weekly reporting of value
stream results would provide managers the necefsmyency for cost information. However,
it is seen more realistic to implement monthly treqcy for the pilot tool. Period of one month
is partly selected due to the limitations facedathering the trial balance data from the general
ledger accounts. A strong argument for monthly repg is that for example depreciations are
included into the general ledger accounts monihiyl is run separately for each month. In case
major changes are made to the cost pools or cegjnasent rules, it might be necessary to re-
run also the previous months costs to keep thernrdtion comparable between different
months. Annual and quarter cost information is walked with a separate reporting tool that

combines the cost information calculated separdbelgach month.
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Figure 5-15 Summarizing accounts into account categes
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In order to find the best possible set of cost potble cost information needs to be analyzed each
time after running the tool. After running tool fsome periods, costs pools start to settle, and
less changes are needed in the cost assignmest Bideallest cost unit of the management
accounting system consists of an account in a Bpamst center. In the first stage the user
basically creates the cost pools and chooses vatchunt and cost center combinations will be
linked with specific cost pools. Challenge of thestf stage is the existence of hundreds of
different accounts and tens of cost centers. Galhthrough would mean assigning all together
thousands of account and cost center combinat@oisig through so many small cost units does

not make sense, and relevance would easily be lost.

To make determination of cost pools easier, usatssby categorizing the accounts and cost
centers into bigger groups that include costs¢hatbe handled in the same way. Categorization
process of accounts is presented in the figure.5Att&r running the tool for some periods, the
categorization of the accounts and cost centerdspnobably settle, and not so many changes
will needed. Table 5-5 represents examples of latbount categories, and cost center
categories set up by the user.

Table 5-5 Categorization of Vaisala's account andost centers

Account name
Sales

Account Category Responsibility center name Responsibility center Category
Net Sales Responsibility Center Description  |Responsibility Center Category

Brochures
Representation/Entertainment costs
Business gifts

Other marketing costs

Rent/office spacefacilities
Rent/leases office equipments
Other rent/leases

Training

Marketing costs
Marketing costs
Marketing costs
Marketing costs
Fixed costs
Fixed costs
Fixed costs
Fixed costs

CEM Management

HEL Field services
Sensors and Transmitters
Prod management comman
Surface sensing

HEL APS Applications
APS Offering

DEF Applications

Sales, ext EU and Export Net Sales HEL OPS Management OPS Management

Production for own use Net Sales Product life cycle OPS LCM

Wages Wages Global logistics OPS Logistics
Remunerations, fees Wages HEL APS Segment revenue + fixed costs
Overtime claims Wages HEL DEF Segment revenue + fixed costs
Wages for illness, accidents Wages HEL EMM Segment revenue + fixed costs
Absence payment Wages HEL RDS Segment revenue + fixed costs
Holiday pay/compensation Wages Upper Air R&D

Salaries Salaries Data collection syst and disp PTE

Salaries -Training Salaries HEL PSE Common Senvice fixed costs
Remunerations, fees Salaries HEL SER Cust commitment Service fixed costs

Overtime claims Salaries WCO Management Segment fixed costs

Segment fixed costs
Senvice fixed costs
PTE

R&D

PTE

Segment fixed costs
Segment fixed costs
Segment fixed costs

Running the program Stagel results in a report ghegents total values of the general ledger
account through the account and cost center cagsgeet up by the user. See table 5-6 for the

report, and note that values on the table aresxmtples, and they do not represent real values.
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Table 5-6 Reporting costs through account and cosenter categories with random numbers

Segment Service Segment

Responsibility Center Category |OPS OPS revenue + fixed fixed Service

| Account Category LCM Logistics fixed costs R&D PTE costs costs revenue

Met Sales 0 0 -32,432 0 2233 0 0 -565234
Wages 0 0 0 0 0 0 0 0
Salaries 4789 4 553 3,546 84522 417269 390362 23443 0
Marketing costs 0 0 6,743 3,219 0 122 4334 800
Fixed costs 744 96 89,097 8564 234342 24338 342342 4 500
R&D -345 9 74,633 1,568 34212 0 0 0
Facility costs 0 3,478 0 2,341 75,677 34 324 0
Depreciation 0 353 345 342 87542 342 34 0
Financials and taxes 0 34 0 34 0 0 0 0

As mentioned, instead of assigning costs to coslisgoom thousands of account and cost center
combinations, the user assigns costs to the cads poth the help of categorizations. If the user

would categorize all hundreds of account in intogdOups, and tents of cost centers into 20
groups, user would have to assign all togetherQLc2@t units into the cost pools. While most of

the cost units are zero, user has to assign abauh@indred cost units into different cost pools.

After finding the suitable cost pools, fewer chamgdll be needed in the assignment of cost
units into the cost pools.

Table 5-7 includes all combinations of account gatees and cost center categories. User
connects each combination of account category esybnsibility center into a cost pool. Table
5-7 describes the spreadsheet in which the usenedefvhich cost pool is used for each
combination of account category and responsibaliégter category.

Table 5-7 Assignment of account and cost center egforizations into the cost pools

Responsibility Center Category [v Account Category [v Cost Pool Name [:
OPS Management Salaries P-0OPS, Salaries
OPS Loagistics Salaries P-Logistics, Salaries
OPS LCM Salaries P-LCM, Salaries
Service fixed costs Salaries P-Zalaries

Admin Salaries P-Administration
Sales cost Salaries P-Salaries

Service fixed costs Fixed costs P-Fixed costs

PTE Fixed costs P-Fixed costs
Segment revenue + fixed costs Fixed costs P-Fixed costs

OPS LCM Fixed costs P-LCM, Fixed costs
OPS Management Fixed costs P-QOPS, Fixed costs
Sales cost Marketing costs P-Marketing costs

User has already defined the desirable cost poolsdch account and cost center combinations
before running the Stagel. After running the Stédgettionality, all costs are collected into the

user defined cost pools, and the resulting amoarggpresented in the table 5-8. Period activity
per cost pool may be used to analyze results ofitéiestage cost assignment. When user has

made desired number of trials, and is confident tha cost pools represent the optimal
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situation, next step is to start the setup for sdestage cost assignment, Stage2 functionality of
the program.

The second-stage cost assignment begins by choassngable driver rate. Table 5-8 presents
all the cost pools and their related driver rafdisthe cost objects are presented at the righdhan
side of the table. User makes the setup manualelgcting which driver rate is used to assign
costs from cost pools to the cost objects. Aft@irtg down the correct driver rate name, user
may type manually the correct resource usage fohn east object. The total resource usage is
summed, and will be used to calculate the driver f@ar each cost objective when the costs from
cost pool are assigned to the cost objects.

Table 5-8 Vaisala cost pools, their period activityand definition of driver rates

Cost Pool Driver Rate Final Cost Object
T T T T T
Revenue Revenue Revenue Revenue Purchasing
IN1 IN2 IN3 A&C IN1
= = T- T- 1=
Period Total Revenue | Revenue_| Revenue | Revenue A Purchasing
Cost Pool Name Activity Cost Driver Rate transactions  |N1 N2 N3 &Cc IN1
P-Logistics, Fixed costs -335,783|Number of shipments 3000 232 762 125
P-Facility costs -63,678|Direct tracing 1 1
P-Systems, Facility costs -323.281|Direct tracing 1
P-SWS, Facility costs -49,133|Direct tracing 1
P-Quality, Facility costs -256.418|Mumber or products 1034 47 37 42
P-Sonde, Depreciations -241.867|Direct tracing 1
P-0P S, Depreciation -311 410|Revenue earmed 1 0.01 0.03 0.007
P-Financials and taxes -118.,514 | Direct tracing 1
P-Sensors, Depreciation -114,513|Direct tracing 1
P-Instruments, Depreciation -222 056|Direct tracing 1 0.2 0.2 0.2

Table 5-9 Profitability map and final cost objectsof the management accounting system

Final Cost Objects

Lean supply chain|Agile and continuous
Value stream process steps 1M1 N2 IN3 total replenishment sc's Organization
Revenue |T-Revenue_|N1 T-Revenue_IN2 T-Revenue_|MN3 T-Revenue_A&C
Purchasing|T-Purchasing_IN1  T-Purchasing_IN2 T-Purchasing_IN3 T-Purchasing_A&C
Material Handling®|T-Handling_IM1 T-Handling_IN2 T-Handling_IN3 T-Handling_A&C
Machines|T-Machines_IN1  T-Machines_IN2  T-Machines_IN3 T-Machines_A&C

Wages|T-Wages_IN1 T-Wages_IN2 T-Wages_IN3 T-Wages_A&C
Shipping [T-Shipping_IN1 T-Shipping_IN2 T-Shipping_IMN3 T-Shipping_A&C
Life-cycle Management|T-LCM_IN1 T-LCM_IN2 T-LCM_IN3 T-LCM_A&C
Salaries|T-Salaries_IN1 T-Salanes_IN2 T-Salaries_IM3 T-Salaries_A&C
Quality Assurance|T-Quality_IMN1 T-Quality_IN2 T-Quality_IN3 T-Quality_A&C

cCoocoo oo oo o

Managers and Supenvisors|T-Management_IN1 T-Management_IN2 T-Management_IN3
TOTAL VALUE STREAM|0 0 0
Sales and Marketing

T-Management_A&C
0 0
S5-Sales_L 5-Sales_A&C
Customer Service S-Service_L S-Senice_A&C
Development S-Development_L |S-Development_A&C
Other chain costs S-Other_L S-Other_A&C
TOTAL SUPPLY CHAIN 0 0 OPERATING PROFIT
Other org costs 0-Other
Cost Accounting O-Accounting

GROSS PROFIT

Financial costs O-Financials
Organization costs 0-Organization
TOTAL VAISALA NET PROFIT

* Picking, Putaway, and Warehouses

Table 5-9 presents all Vaisala's 52 final cost aisjeCost objects are mapped into a table from
which profitability of the value chains can be cddted. The cost assignment model for Vaisala
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is build with a small number of cost objects as thain purpose is to test the framework.
Vaisala's cost structure is presented through vatmeams and supply chains. Also the
comparison with the income statement is possibldlenthe management accounting system

calculates the corresponding profitability valuetgha right hand-side of the table.

Results of management accounting system implementdor the lean supply chain are
presented in table 5-10. The final outcome of tle@agement accounting system in table 5-10 is
presented with random numbers. The results are teasyerpret while all the information is
based on cash-flow cost information, and negldasstandard costing based cost information.
Results of the management accounting system aesl lmashow well the cost pools, driver rates,
and cost objects are defined. As the purpose efdmapter is mainly on testing the framework,
instead of analyzing cost information, the numbgrcast objects and driver rates has been
minimized.

Table 5-10 Results from Vaisala's Cost Assignment dtlel presented with random numbers

Final Cost Objects

Lean supply chain|Agile and continuous
Value stream process steps N1 N2 IN3 total replenishment sc's Organization
Revenue| 31,554,940 8.700.184 12,849,434 53,104 557 171.682

Purchasing|-258.095 -696.450 141,495 -1,096,039 -493 567

Material Handling*|-371,115 -838.337 -1,053.076 -2,262,528 725,065

Machines|-311,460 -290.734 -308.148 -910,342 -739.014
Wages|-287,508 -215,161 559,346 -1,362.015 -1,208.481
Shipping|-55,051 -546.,901 875,013 -1,476,965 -1,322.819

Life-cycle Management|-322,509 -1,1586,312 -70,000 -1,548,821 -181,960
Salaries|-203,393 -38.495 -870.440 -1,112,327 -1,320.487
Quality Assurance|-72,170 -877 497 -7.388 -957.055 -1,066,139

Managers and Supenisors|-508.491 -168.581 -1,680,916 -130,299
TOTAL VALUE STREAM|29,165,149 3,881,716 L7150, 197, 7,316,149 GROSS PROFIT
Sales and Marketing -48.301
Customer Senvice -85.063
Development X -127.138
Other chain costs -33.153 -60.668
TOTAL SUPPLY CHAIN 687, 7,657,520 ,029, OPERATING PROFIT

Other org costs

Cost Accounting

Financial costs

Organization costs

TOTAL VAISALA

* Picking. Putaway, and Warehouses

NET PROFIT

After having value chain profitability informaticior the lean supply chain, the next step is to
connect periodical cost information with all othpariod cost information. This is done with the
help of reporting macros. Lean supply chain profiiy information should be used for
financial performance measurement of the lean supp&in in addition to the non-financial
performance measurements. Figure 5-16 presentatawous loop through which profitability
information should be continuously followed to sappthe continuous improvement of lean
supply chain performance.
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Figure 5-16 Financial performance measurement loofor lean supply chain

Implementation of the framework proved that a safgamanagement accounting system can

represent cost and profitability information in aywthat is understandable for the decision

makers, and can be used investment decisions,thaddecision making.
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6. Summary, conclusions and propositions

6.1. Theoretical findings and empirical results

Profitability is one of the most important concetitat company has to understand in order to
succeed. By understanding the current cost stictamd profitability, managers can make
decisions that help company to achieve its longterofitability objectives. Performance
measurement has the role of continuously assessditdte beforehand whether profitability is

increasing or decreasing on long-term.

Debate between managers in operations and finarase doncerned whether financial
information can be used to measure performance pafrations and manufacturing. The
importance of non-financial performance is unquestble for operations indeed. As a result of
this study, it is argued that also financial perfance measurement in operations is needed, and

can support managers in their decision making.

The importance of supply chains has increased winevhole supply chains compete with each
others. It is important for companies as supplyircipartners to understand their internal cost
structure and profitability. Internal cost stru@uras to be understood in order to select supply
chain partners and customers that provide moseuvalthe shareholders. In order to support the
use of supply chains, costing model has to be dapHbanalyzing supply chain cost structures
and profitability separately. The concept and wwele implemented in the study, but next step

for the case company is to analyze the data andfyreltbcation rules according to the cost.

Literature concerning cost management in supplyinshaonsists mainly on understanding
transaction costs between supply chain partnergec®e of this study is on internal supply
chains, and literature containing supply chain nganzent and cost management did not provide
much of help. However, value stream costing is nobr& cash-flow -based costing model, and it
provides interesting possibilities for cost managemin supply chain context. Theoretical
contribution of the study is presented in chapt2r Zhe Value Chain Cost Assignment Model is
introduced for making cost assignment decisionsuttiple supply chain contexts.

Research problem and objectives of the study wessepted in chapter 1.2. Research problem
was described widely as the lacking profitabilibfjormation to support multiple supply chain

strategy of a company. The main objective of thel\gtwas to measure financial information
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with a management accounting system to supportipteigupply chain strategy. Study objective

could be further divided into three separate objest
1. Supporting multiple supply chain strategy with a management accounting system

2. Financial performance measurement of lean supply chain with management accounting

information

3. Analyze the results standard costing system by comparing income statement with the
management accounting system results

Study objectives were answered by creating a framrkevthat can be used to design a
management accounting system. Chapters providirsgvens to research objectives are the

following:

1. Framework for designing management accounting system into a multiple supply chain
environment is presented in chapter 4.2, and implemented to the case company in

chapter 5.4.

2. Cost assignment and performance measurement model for lean supply chain is presented
in the chapter 4.3, and implemented to the case company in chapter 5.5.

3. Framework presented in chapter 4.2 considers the relationship between management
accounting system and the income statement, and is tested with the case company in

chapter 5.4

The first research objective is achieved by crgatiframework that may be used to design a
management accounting system. The framework igl lhéked on three existing concepts that
were presented in the literature part of the stlde first and most important concept is the
traditional two-stage cost assignment model thatsisd by multiple authors to assign indirect
manufacturing costs to traditional cost objectsintggoroducts. The framework created in the
study widens the two-stage cost assignment modevanmain ways. First, instead of indirect
manufacturing costs, it includes all costs of a pany, and uses the existing account and cost
center division in the first stage assignment. 8dijothe framework defines cost objects as
value chains in different levels, instead of pradu@he concept and terminology of value chain

is presented in chapter 2.1, and it includes tleegls, product, value stream, and supply chain.

The third concept used in building the frameworkysGlad and Becker (1996). The concept is

introduced in chapter 4.1, and it described howigtbased costing may be used to assign
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primary and support activities to cost objects e then used to calculate net profit of the
company. The framework that is built based on tired existing concepts is named as Value
Chain Cost Assignment Model. The framework answleedirst research objective, while it can
be used to design a management accounting systermuitiple supply chain environment of a

company.

The second research objective was to measure falgoerformance of a lean supply chain.
Research objective was answered by using the framket® design management accounting
system for lean supply chain. Lean supply chain s@iected, because it offered the best
scenario for implementation in the case companyeckp characteristics of traditional lean
performance measurement were reviewed to maketsatedesigned management accounting
system may be used to measure financial performainiean supply chain. The implementation
of the Value Chain Cost Assignment Model reveateld rewarding, while the results could be
used to understand the whole profitability of whidan supply chain, and value streams in it.

The most critical phase of the implementation réackéo be the design of cost assignment rules.

The presented Value Chain Cost Assignment Modeliges a basis for management
accounting design, but selection of cost assignmgets has at least as important role in the
implementation. This in mind, the management actingrsystem can be developed further by
choosing best possible right driver rates that @sed to assign costs to the value chains.
However, even the use of simple cost assignmeas rial the lean supply chain implementation
revealed that information from the management autog system may be used for decision

making.

Third objective of the study was to analyze thailtesof standard costing system by comparing
the current income statement with the profitabiligsults from the management accounting
system. The most valuable information from the ngan@ent accounting system is the cash-
flow based profitability information which diffefsom the results given by the standard costing
system. The framework allows comparison betweemdsta costing system and the cash-flow
based management accounting system, while the aanomnt and cost center information is

used in both presentations of cost and profitahilit

Results of the implementation show that profitapiin the standard costing system shows better
results for the selected month than the cash-flased management accounting system. Reason

for differing results seems to be that while theemory value has increased, the standard
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costing system has absorbed part of indirect matwiag costs to the balance sheet while the
cash-flow based management accounting system takatslirect manufacturing costs as period
costs instead of inventoriable costs.

The results of the study indicate that standardirmgpssystems and full absorption costing
systems should not be used for decision makingtarandication is that cost assignment rules
normally used in standard costing systems may notige efficient assignment of costs to
analyze the profitability of value chains in themgmany. As a suggestion companies should
consider designing a separate management accousystgm that is purely designed for
understanding the total profitability of the valabains, and the which cost information is
understandable, and may be used to support decisaimg. A framework called Value Chain
Cost Assignment Model is introduced in the studyd @an be used to design management

accounting system into a multiple supply chain ssrwinent.

6.2. Managerial suggestions

A study has proved that profitability of value amaicannot be measured with traditional
standard costing systems. In most companies the siiandirect manufacturing costs is high,
and the use of absorption costing results in distiocost information that is unsuitable for
decision making. It is suggested that companiesuldhaesign a separate management
accounting system to support management decisidingn@and performance measurement. A
framework of cost assignment model is introduced, suggested to be used in the design of a

management accounting system.

Also the role of supply chains has become more tapg and the concept has proven lot of
potential for connecting the customer requiremenith the supplier capabilities. Companies
might compete in total of four different supply ofs at the same time, as is suggested by
Gattorna (2006). It is critical for companies tadarstand cost structure and profitability of their
internal supply chains in order to make right irteeent decision, and charge necessary value-
added services from different supply chain partnéng framework that is introduced in chapter
4.3 considers a multiple supply chain approach filgriog cost objects that refer into different
value chains of the company.

The framework was implemented into the case compdaigala with high potential for
improving understanding of the cost structure dkrmal supply chains and manufacturing

teams. As the pilot implementation was done witkkeéxand VBA, it is suggested that the
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designed management accounting system is furthgmowed by defining suitable cost
assignment rules. By improving the model, profiigpof all Vaisala supply chains and value
streams may be calculated and analyzed. After ummbimproving the pilot model for some
time, it is suggested that the information is usedlecision making by sharing it through
company's internal decision support systems. Amothieggestion is that the financial
information is used in continuous performance mesasent to provide an important aspect to

the traditional performance measurement.

The study proved that designed framework providew msights into the case company's
profitability and cost structure, but analysis loé tost information was not in scope of the study.
As a natural step, it is recommended that costramftion provided by the management
accounting system is analyzed further and usedédoision making. As mentioned, the costing
model implemented is a pilot version, and it cannbgroved further by analysing the prevailing

cost structures.

Vaisala should not use standard costing systeragpast managerial decision making purposes.
Also income statement should be compared with evagilt costing model to understand both.
However, Vaisala should not either let go from #tandard costing system, because it is
currently used for financial reporting. Vaisala slib consider seriously building new
management accounting system without standardngpstnd use them to ultimately build
comparative financial statements to build trusthg numbers. Quality related costs and unused
capacity can also be recorded by adding them acoestobjects to which all additional capacity

may be assigned to.

6.3. Future research

During the study several limitations had to be mederder to keep the study focused. These
limitations affect to the applicability of the mddeut also provide interesting research topics
for further studies. One of the limitations of tkisidy has been focus on internal supply chains,
while the management accounting systems betweeplysiughain partners might provide

interesting aspects. Measuring costs from multipl@anagement accounting systems might
provide supply chain partners new insight about hbgy could organize their collaboration.

However, the challenges include the lack of integna between management accounting
systems, and the level of cooperation needed tce sihanagement accounting system results

with supply chain partners.

84



While the focus of this study has been on desigaimganagement accounting system, another
study might be needed to focus on long-term resarid benefits of suggested management
accounting system. There is no empirical evidehes the framework provides management
accounting system that helps company to improvepitditability on long-term. Also the

comparison of standard costing system and cash{laged management accounting system
results has limited more into theoretical comparigetween the systems. Empirical comparative
research about how the standard costing systencasidflow based management accounting

system results is missing.
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Appendix A:
DICTIONARY:

Activity (Horngren et al., 2009, 170) = "an event, task,unit of work with s specified
purpose.” An example could be designing productdting up machines, or distributing

products.

Allocate costs(Horngren et al., 2009, 124) = refers to assignityect costs to a cost object.
Assigning indirect costs is usually more difficttian direct costs, because there is usually no

clear causality towards some specific cost obgent, some consideration has to be taken.

Assign (Hansen, Mowen 2007) = one if the principal objed of a management accounting
information system is to assign costs to produsesyices, customers, and other objects of

managerial interest

Assign costgHorngren et al., 2009, 124) = "a general termaf&signing costs, whether direct or

indirect, to a cost object". This term included teens cost tracing, and cost allocation.

Cost Driver (Horngren et al., 2009, 58) = "a variable, suchhaslevel of activity or volume,
that causally affects to costs over a given timen$pSo the cost driver of a variable cost can be

the level of the activity, but there exists no adrster for fixed costs on the short run.

Cost Object (Horngren et al., 2009, 123) = "anything for whighmeasurement of costs is

desired", an example could be a specific car manted, chair for example.

Cost Pool(Horngren et al., 2009, 124) = "grouping of indwal indirect cost items". Cost pool
can refer to a large factory or to small equipmarthe factory floor. Cost pools are normally

organized to suite the allocation purposes.

Trace costs(Horngren et al., 2009, 124) = refers to assiguiimgct costs, when there normally
exists a clear causality towards the cost object.
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