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The goal of this study is to create a new inventory valuation process for
The Switch Drive Systems and to improve its inventory management prac-
tices. In the matter of inventories the main problems in the case company
are that it doesn’t have consistent valuation methods throughout the com-
pany and that information received in ERP system isn’t trustful. The re-
search is qualitative case study. The empirical data is gathered through

observing and unstructured interviews.

The research shows that material flow process and the inventory valuation
must be divided and handled separately but they should interact with each
other. The result is a new inventory valuation process which takes many
factors of material process under the consideration in order to receive reli-

able value for inventories.



TIIVISTELMA

Tekija: Laura Tiihonen
Tutkielman nimi: Varaston hallinnan ja arvostamisen

tehostaminen, case: The Switch Drive

Systems
Tiedekunta: Kauppatieteellinen tiedekunta
Paaaine: Laskentatoimi
Vuosi: 2013

Pro gradu —tutkielma: Lappeenrannan teknillinen yliopisto
76 sivua, 8 kuvaa, 3 taulukkoa, 4 liitetta
Tarkastajat: prof. Satu Patari
prof. Jaana Sandstrom
Hakusanat: varaston arvostus, varaston hallinta,
toimitusketju
Keywords: inventory valuation, inventory management,

supply chain

Tutkimuksen tavoitteena on luoda uusi varaston arvostus prosessi The
Switch Drive Systemsille, joka osaltaan parantaisi yrityksen varaston hal-
lintaa. Suurimpina ongelmina case-yrityksen nykyisessa prosessissa on,
etta yrityksessa on kaytossa useita eri menetelmia varaston arvostamisek-
si ja toiminnanohjausjarjestelméasta saatava varastoja koskeva tieto ei ole
luotettavaa. Tutkimus on kvalitatiivinen case-tutkimus, jossa empiirinen

aineisto on keratty havainnoimalla ja strukturoimattomilla haastatteluilla.

Tutkimus osoittaa, etta tutkimusongelman ratkaisemiseksi materiaalipro-
sessi ja varaston arvostus pitda kasitella omina prosesseinaan, mutta nii-
den tulisi olla vuorovaikutuksessa toisiinsa nahden. Tutkimuksen tulokse-
na syntyy uusi varastona arvostus prosessi, jossa otetaan huomioon myos
monia materiaaliprosessin tekijoita, jotta varaston arvo saadaan maaritel-

tya luotettavasti.
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1 INTRODUCTION

Inventories are essential for manufacturing companies because they gen-
erate sales and in return, profit for the business. Inventories are hold to
keep up records of purchases and to identify the cost of product which
might be difficult sometimes if not impossible. The cost of the inventories is
crucial because it has a significant influence on profit and that makes the
choice of inventory valuation method very important. Ideally, the method
should result in the best measure of company’s income and financial con-
dition. But the problem is that there is no one method that is suitable in
every case, on the contrary the method is very case specific. (Ibarra,
2008, pp. 17-18) In other words, every corporation should build their own
invenory valuation procedures in the respect of its special features to give

the right picture of the financial situation.

The inventory research arose in the 1950’s when both conceptual and
mathematical models of inventories were formulated. The inventory re-
search of 1950s-1970s corresponded to the assumptions of mainstream
economic and business research. (Chikan, 2007, p. 55; 61) The inventory
management known today has been developing since the mid-1970s
(Loar, 1992, p. 70). Since the last decades, inventory management has
gone through huge changes. The development of information and com-
munication technology has a strong impact on the improvement of invento-
ry management practices. (Riezebos, 2006, p. 667) Even though the im-
portance of inventories to firms’ efficiency and to wealth of a country is
recognized, there is just a little research done about inventories (Chikan,
2007, p. 54).

Managing the material flow through the company’s operations is important
because every item going in or out or hold in inventory influences on the

financial performance of the company. The inventories of manufacturing



firms usually are divided in raw materials, work in process, and finished
goods. (Ibarra, 2008, p. 17) The material flow affects directly to the levels
of inventories which have been proved to affect the profit. The material
flow goes through supply chain and that makes the supply chain man-
agement one of the core factors of material management. (Lieberman &
Demeester, 1999, p. 24) Agarwal et al. (2006) determine the supply chain
‘as a chain linking each element from customer and supplier through
manufacturing and services so that flow of material, money and infor-
mation can be effectively managed to meet business requirement”
(Agarwal, et al., 2006, p. 213).

1.1 Background of the research

Inventory valuation and the valuation methods have drawn a lot of atten-
tion by researchers (Alnestig & Segerstedt, 1996; Ampofo & Sellani, 2005;
Chand & Patel, 2008; Ibarra, 2008; Krishnan & Lin, 2012). The scope has
usually been on the comparison between costing methods first in first out
(FIFO) and last in first out (LIFO), and on the financial statement norms,
international financial reporting standards (IFRS) and U.S. generally ac-
cepted accounting principles (U.S.GAAP) in the matter of assessing the
inventory value. But much of research hasn’t been done, if any, about how
the inventory management together with company specific inventory valu-
ation methods affects the inventory value reported in financial statement.
To figure out this connection the first step is to be sure that there aren'’t
any distortions in the inventory management. The second step is to as-
sess the value of the inventory correctly. Since the value is right, the influ-

ence on the profit and performance of the company can be studied.

There is notable research gap in the field of inventory research. There are
no studies about the connections between well organized and controlled
inventory management systems and inventory valuation methods. The aim

of this study is to fill this gap by the case organization’s part. This particu-



lar gap under the study isn’t only undefined area in the research field in
question. As Chikan (2007) argues, relatively small amount of researches
has been done about inventories compared to other components of busi-
ness activities. And this is not because everything is known already, vice
versa, because very little is known (Chikan, 2007, p. 54).

The object of this research is to reveal the relation between the well man-
aged material process and inventory valuation method chosen and their
impact on correctly defined value of inventory. Because of the limitations
in time and extent of the research, the influence of improved inventory val-
uation and management process on company’s profit and performance is
not in the scope of the study other than indirectly. Previous studies (Chen
et al., 2005; Koumanakos, 2008; Loar, 1992; Porter et al., 1999; Vastag &
Whybark, 2003) have been used to show this connection.

The Switch Drive Systems Ltd is used as a case company in this study.
The Switch Drive Systems is part of The Switch Engineering consolidated
corporation. The Switch was established in year 2006 when three compa-
nies merged. The company supplies permanent magnet generators and
full-power converters for wind power and other renewable energy applica-
tions. The firm operates in Europe, USA and China, and has its production
sites in Vaasa and Lappeenranta, Finland, and also in Luan, China. Ac-
cording to annual report of 2011 the revenue was 97 m €, total balance
was 48 m € and the number of employees 176. The Switch draws its con-
solidated financial statement in accordance with IFRS standards.

(www.theswitch.com)

The Switch Drive Systems uses model factory concept in its production.
The model factory concept enables fast prototyping. Using the concept
means that The Switch is in charge of the designing and manufacturing of
the product but the production itself is mainly outsourced. Usually The
Switch carries out testing and generator’s assembling. The customership

starts with a prototype which is designed in accordance with customer’s



requirements. Since the prototype is finished and if the customership goes
further, the zero-series is produced and after that mass production may
take place. The Switch’s way of operating follows the design-to-order
(DTO) principle. The principle tells the point when the company needs to
take action to respond to customer’s order. In DTO customer’s order pene-
trates the design phase and from that point the manufacturing starts. In
other words the fulfillment of customer’s needs begins always with design-
ing the product according to customer’s requirements. The case company
has adapted the lean thinking in its production system. The lean ideology
tries to minimize all “waste” in operations such as excess inventories, and
operations are tried to make as flexible as possible to operate in supply

chain.

Three principles of manufacturing mentioned above, model factory con-
cept, DTO, and lean thinking, cause challenges in inventory valuation and
inventory control in the case company. In the matter of inventories the un-
derlying goal underneath all these three practices is zero inventories,
which is practically impossible to achieve (Chikan, 2007, p. 54). The cur-
rent inventory valuation process brings the additional challenges in valuing
and controlling the inventories in the case company because the valuation
method is totally different depending on the site it is performed and person
in charge of the valuation. The current process doesn’'t have a process

description in the case organization.

The challenges listed above bring on problems such as the reliable value
of inventories is impossible to asses due to the variation of methods. The
red line of this research is to find the way to unify the models and methods
of inventory control and valuation despite of the site in which it is done to
receive the reliable and correct value for inventory. The sub scope is to
make the inventory control more efficiency. The share of inventories in
The Switch’s balance sheet is 11 m € which is 24 % from the total of bal-

ance sheet. The share is very remarkable and that’'s why inventory is very



important to be assessed rightly using the most usable procedures con-

sidering the special features of the company.

1.2 Definition, objectives and delimitations of the research

The Switch has deficiencies in the material flow management and in the
inventory valuation process itself as it has been presented before. At the
moment the information received from the inventories isn’t trustworthy not
to mention it's not that useful as it could be in decision making or in busi-
ness control. In practice the problem is that there exists course of actions
in the company that causes fluctuations of thousands of euros in the value
of inventory. In addition, the balances of the material in enterprise re-
source planning (ERP) system might not hold true because of the defects
in the processes and in the use of ERP system. One remarkable matter to
be improved is the recognizing and handling the excess components that

aren’t used in a product that they are purchased for at the first place.

There are two main problems in the inventory valuation in the case com-
pany that needs to be solved to receive reliable and useful information out
of the inventories. The first aspect is that inventory valuation processes in
the company needs to be unified throughout the organisation. Among the
other things, it needs to be considered which costs should be taken into
account when calculating the value of stock and how obsolete is handled
in inventory valuation process. And the other considerable aspect in find-
ing the best valuation model to be implemented is managing the material
flow because it is the chain of operations in a company that generate,

need and consume the material to or from the inventory.

The inventory valuation process is distinguished into two parts in this re-
search: inventory valuation and inventory management. To be able to at-
tain the appointed goals of the research the inventory valuation and mate-

rial flow management must communicate and interact with each other. In



other words those two processes can’t be considered separately because
they form the whole inventory process that must be improved. The division

between these two unities is the red line throughout this research.

The aim of this study is to carry out research to improve the efficiency of
the inventory system as a whole in the case company and try to find out
the most suitable proposals on which the case company can base their

process improvements. The main research question is:

How the inventory valuation process should be improved

in the case company?

The supportive sub questions are:

What are the procedures of the inventory valuation meth-
ods and models that are the most suitable for the case

company in the respect of its way of operating?

What is the significance of the inventory management in

the case company?

The concrete objectives of this research process are to create one unified
inventory process and draw a flowchart of that, and make the inventory
management more efficient. These objectives are reached by creating
consistent procedures throughout the case company. The new process
should be built in the way that it reduces the number of manual loading
phases in the process and that information is available directly from ERP
system. The previous academic studies are aimed to use as a main

source of the theory.

The delimitations of the research are a little bit volatile. The nature of in-
ventories makes it hard to delimit because inventories affects nearly all

functions in the company. When pursuing the objectives as issued, some



factors can be left outside of the scope such as the procedure of reclama-
tion and spare part supply inventory, which have a little effectiveness on
the levels of inventories. But when dealing with the material flow and trying
to make improvements to inventories from that perspective it's quite hard
to delimit what needs to be taken into consideration and what left outside
of the scope. Throughout the research the focus is in inventory process
improvement and all irrelevant factors and rare exceptions are dismissed.
What comes to the valuation of inventories itself, the legislation and norms
gives the limits within it needs to done. This research is primarily made to
be applied in Finland’s sites in Lappeenranta and Vaasa. If the new pro-
cess is proved to be convenient and usable the process will be imple-
mented in China also. The study is carried out from the perspective of fi-

nancial administration.

1.3 Methodology

The research is case study and it is carried out by using the qualitative
research method. The case study is an empirical research that investi-
gates a contemporary phenomenon in real life context (Woodside, 2010,
p. 1). Theory and empirical material is collected overlapped. The theory
part is gathered by using the literature of accounting and inventory man-
agement. The main source of the literature is the previous academic re-
searches that handle with the same issues of inventory valuation process
and material flow management. In addition, Finland’s accounting legisla-
tion has a big influence on the theory part. Databases, case company’s
own material and other relevant material will be used to build up the theory

as well.

Gathering the empirical part requires the advanced understanding of the
whole valuation process, the special features of the company and ERP
system. The empirical part is collected through unstructured interviews

and meetings, and by observing. In appendix 1 is shown all meetings this



research has required. The meetings were more like a discussion occa-
sions. Altogether 16 meetings took place and a number of informal inter-
views. The observing participation of the researcher has been remarkable
part of forming the results. The observation includes near look-ups to in-
ventories with employees whose work includes the knowledge of invento-
ries, such as sourcing and production. By participating and learning the
current process of inventory valuation step by step and gaining the under-
standing of the company’s way of operating has been crucial. The location
of researcher is irrelevant in participant research (Brewerton & Millward,
2009, p. 97), so the intervention to operations of the case company by re-
searcher doesn’t have any effect to the results. The solution is based on
the existing practices of the case organization and on findings from the

theory.

Since the need for this study was realized the research process goes on
as follows. In the first phase, the basic understanding of the issue is
formed through several meetings and discussions with financial admini-
stration, production, sourcing, and ERP specialists in the case company.
The goals of the research and the objectives of the inventory process im-
provements by the case company are set. In the second phase, the theory
that supports the aims of the study is gathered up from previous re-
searches, handbooks and Finnish national regulation about inventories. In
the third phase, the solutions to issues that are emerged in the first phase
are thought further and reflected to the theory. Based on the faults
founded in the process, the issues are examined more and finally the sug-
gestions to avoid them are formed.

1.4 The framework

In inventory valuation the important factor to know is how much material is

held in the stock and on which price it is held with. In conclusion, the mate-



rial flow and inventory valuation methods chosen are the effective matters

regarding this study. The framework is presented in figure 1.

- External ~__
- _Requirements .
A S
— = ‘“-1_\\
el Network of ~_
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Materjal flow Production Inventor:
— . Valuation
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Figurel. The framework of the research.

The framework demonstrates how the material flow through supply chain
together with external accounting requirements influences on the value
and level of inventory which is in the core of all system. Starting from the
core of the framework, the production consumes the material from the in-
ventory and material is acquired to the inventory based on the needs of
production. Company’s polices and the way of operating affects to the lev-
els of inventories held. For example, decisions to keep buffer or safety
stocks affects increasingly in inventory levels. Network of suppliers deter-
mines how effectively the material is acquired to the inventory, in other
words how effectively the supply chain works. The efficiency of supply
chain network determines how much components must be stored in inven-
tory or if the supply chain works well and the delivers of components takes
place when they are really needed. The external requirements such as
legislation and other accounting norms regulate the boundaries within the

valuation of the inventory must be assessed.
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1.5 The structure

In the first chapter the context of the thesis is introduced. The second
chapter handles the behavior of inventories in accountancy. The chapter
represents the regulations that companies operating in Finland must fol-
low. Third chapter points out the significance of taking into account the
company’s way of operating when designing the inventory valuation pro-
cess. The chapter reckons with the practical side of the inventories and
shows the importance of material flow management. Chapter four pre-
sents the starting point and the methodology used in the research and al-
so suggestion for the new inventory valuation process. The aim is to go
deeply into the case company, its current inventory valuation process and
the problems they are facing in inventories. After the detailed introduction
to current situation the chapter presents the proposals for resolving the
case company’s problem regarding inventory valuation and management.

The fifth chapter sums up the theory and results.
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2 INVENTORIES IN ACCOUNTING LITERATURE

The external outlines are essential to understand when considering im-
proving the inventory valuation process. The outlines are boundaries with-
in the valuation must be executed. This chapter first presents the function
of inventories in financial statement. Then the global harmonization work
of financial statement is explained shortly because it has a huge contribu-
tion to Finnish accounting practices. Next the accounting regulation that
must be obeyed in Finland is presented. And the last parts comprise typi-

cal frauds to fall in the inventory valuation.

2.1 Inventories in financial statement

Finnish Accounting Act states that inventories are goods that are held with
the intention to sale or convert them into the finished product in order to be
sold (Kirjanpitolaki 1336/1997). The inventories can be capitalized in fi-
nancial statement if they are expected to generate profit for the company.
In accountancy inventories are usually divided in raw material, work in
process and finished goods. The acquisition prices of mentioned invento-
ries form the book value of inventories. In addition to material costs, the
value of inventories might also include the variable overheads that are oc-
curred from acquiring the goods and the fixed costs related to them if they
are essential compared to other costs of goods. Advanced payments are
also included in inventory value if company hasn’t received the goods yet.
Advanced payment is presented in its own item in the financial statement,
and so it's not recognized in the change in stock. (Yritystutkimus, 2011, p.
37)

The matching principle is one of the basic principles in accountancy. The
calculation of the purchase cost of goods is one of the most important

tasks of that principle because with existence of inventories in balance
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sheet the cost of goods is matched against revenues and they are directed
to the right accounting period. (Ahti, 1994, p. 60) It is very important to
have the value of inventories right end of every financial period because
the change in stock affects directly to the result of the financial period. In
conclusion, when controlling the cost of inventories the taxable income is
controlled. There isn’t one correct way of determining the cost of invento-
ries but the awareness of their existence and the understanding of the
profitability concept is the greatest significance for helping the decision
making (Grubbstrom, 1980, p. 260).

Inventories affect the financial ratios that are calculated from the the in-
formation received from financial statement. For example the current ratio
is calculated by dividing current assets and financial assets by short-term
liability. (Yritystutkimus, 2011, pp. 71-72) The financial ratios have many
purposes of use. They can be used as a loan term when negotiating about
the debt interests or they can be used in decision making related to the
explanation and prediction of firm performance (Devine & Seaton,
1994/1995, p. 81).

There are two factors that affect the book value of inventory in a balance
sheet and change in stock in income statement when closing the books.
The first factor is the valuation method used to estimate the cost of the
ending inventory, and the second factor is the model of determining the
acquisition cost of inventories. There are three different kinds of sets of
accounting standards that set the boundaries within the models and meth-
ods of inventory valuation needs to be carried into practice. The standards
are IFRS, U.S.GAAP and each country’s own nationally accepted stand-
ards. There are three globally known inventory cost valuation methods
which are LIFO, FIFO and weighted average cost (Ibarra, 2008, p. 17). To
estimate the cost of inventories IFRS allows FIFO or weighted average
cost methods to be used and U.S. GAAP allows also LIFO method
(Ampofo & Sellani, 2005, p. 224). The choice of different valuation meth-

ods not only affect assets on a balance sheet but they also result in differ-
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ent cost of goods sold reported and have implications for tax planning
(Krishnan & Lin, 2012, p. 52).

2.2 The value of inventory

Inventory valuation is very important in accountancy due to inventories are
one of the largest items in balance sheet and they have direct effect on the
profit. For example, if a net profit of a company is 10 and inventory value is
50, by over-stating its inventory value by 20 % company could double its
profit. The effect of inaccurate measurement is very substantial for inven-
tories. The three elements making up the cost of inventories are: direct
costs of material and components, other direct costs that have incurred in
acquiring the inventories such as labor and transport, and the third is
overheads. (Most, 1967, pp. 39-41) Inventory is one component of the an-
nual sales calculation. Any increase in closing inventory reduces the costs

of sales and so it increases profit. (Pong & Mitchell, 2012, p. 173)

IFRS and U.S.GAAP have commonalities in inventory valuation require-
ments but they differ in initial and subsequent measurement, disclosure
requirements, and tax impact (Krishnan & Lin, 2012, p. 51). In general,
inventory is valued at the lower of cost or its net realizable value depend-
ing on the accounting principles in a jurisdiction the company operates.
Inventory cost has been defined to include all costs incurred in bringing
inventory to its present location and condition. (Ampofo & Sellani, 2005, p.
224)

Product costing models are used in inventory valuation as well as in pric-
ing. Models of product costing should reflect the real situation of produc-
tion and be as accurate as possible. The models are generally designed to
meet financial accounting demands. Alnestig and Segerstedt (1996) have
provided a research to answer what costing methods and models are used

in ten Swedish manufacturing companies, if the full costing or variable
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costing method is used. According to their research any sharp borders
weren’t found among the companies. The companies under the investiga-
tion tried to do their cost allocation as logical as possible and to meet the
environmental requirements. In conclusion it is impossible to find one in-
ventory costing method that would be suitable in all situations. (Alnestig &
Segerstedt, 1996, pp. 441-442; 455-456))

2.3 Harmonization of financial statement procedures

In June 2002 the European Union Council of Ministers approved the so-
called IAS Regulation, which obliges the Member States’ publicly listed
companies to draft the consolidated profit and loss accounts in accord-
ance with International Accounting Standards (IAS) starting from the ac-
counting year 2005. (TEM, 2012) The aim of IAS Regulation is to eliminate
all accounting differences between EU countries taking into the account
certain firms and certain types of financial statements. By making the IFRS
standards mandatory for publicly traded firms two things are tried to
achieve: First, that the information in consolidated financial statement is
useful for outside investors and secondly, that the information could be
used exclusively to make business and investment decision. (Sellhorn &
Gornik-Tomaszewski, 2006, p. 188)

Accounting harmonization relates to the process of reduction of contradic-
tory accounting practices and procedures to enhance international compa-
rability of financial statements. Adopting IFRS standards is a necessary
step to achieve this goal. Globalization and political pressure has driven
an increasing number of countries all around the world to adopt IFRS
standards or to allow selective use of IFRS. (Chand & Patel, 2008, p. 83)
National economies have been opening up to international and global
competition which need more open and borderless system to ensure
transparency and comparably in financial matters (Pirinen, 2005, pp. 228-
229).
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Even though the intention of the harmonization is good, it has gained a lot
of criticism. For Example the free culture theory has been attached to ac-
counting harmonization. The theory criticize that harmonization assumes
that all users of financial statement has the same needs in all countries
and the economic transactions can be measured universally using the
same procedures. The free culture theory states that on the contrary, ac-
counting should be a product of the unique environment in which it oper-
ates. Rodrigues and Craig (2006) criticize that harmonizing accounting
standards through the world is politically intricate, theoretically complex
and operationally uncertain. (Rodrigues & Craig, 2007, p. 740)

Globalization has also affected to the accounting practices in Finland. The
Finnish Accounting Act is based on the fourth and seventh European
Committee (EC) company law Directives. And from the accounting year
2005 publicly limited companies are obligated to prepare the annual finan-
cial statement in accordance with IFRS as everywhere in EU’'s Member
States. The IAS Regulation can also be adapted on accountable’s own
accord. (TEM, 2012)

2.4 Inventories in Finland’s accounting regulation

According to Finnish legislation all corporations and foundations in Finland
have a legal obligation to keep books if they run a business (Kirjanpitolaki
1336/1997, p. 1 8). The main purpose of the accountancy regulation is to
secure that a financial statement gives a right and sufficient picture of the
return on the activities of the reporting entity and on its financial status.
Finnish accountancy regulation is compounded of Accounting Act and Ac-
counting Ordinance, a number of decisions by the Ministry of Trade and
Industry, and ordinance of the Accounting Board. (TEM, 2012)
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Figure 2. Finnish financial accounting regulation (Pirinen, 2005, p. 215).

In the figure 2 is presented the Finnish accounting regulation system. All
parts effecting to it isn’t dealt in this research, only those parts that have
remarkable influence on inventory valuation practices: Finnish Accounting
Act and Ordinance, European Union’s Accounting Directives, IAS regula-

tion, and the Finnish Accounting Board’s general guidelines.

2.4.1 European Accounting Regulation

The main body of financial reporting requirements for companies in the EU
consists of the fourth and seventh council directives. The fourth directive
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coordinates the presentation and content of annual accounts and annual
reports, the valuation methods used and their publication of the companies
in Member States. The seventh directive coordinates the extent, the prin-
ciples and the form of financial statements. (Haaramo & Raty, 2009, p. 10)
The European so called “Accounting Directives” give many options for
Member States to choose which methods they want to adapt to their own
national Accounting regulation. For example the directives provide optional
layouts for balance sheets and profit and loss account from which Member
States are free to choose. (Fourt Council Directive 78/660; Seventh
Council directive 83/349)

The both Accounting Directives have become compulsory for Member
States to adapt them in their own national legislation in the end of 1980’s.
Many amendments have been made to the directives since then. The
main goals for fourth directive are to harmonize financial statement and to
make the information more comparable among companies operating in the
European Union. And as for the seventh directive, it governs about prepar-
ing the consolidated financial statement. (Haaramo & Raty, 2009, pp. 10-
11; 14) The fourth directive lays down the principles which govern the
drawing up of financial statement. The objective of this directive is to pre-
sent the true and fair view of assets and liabilities, financial situation and
profit of the entity. (Fourt Council Directive 78/660)

The fourth directive lays down specific valuation rules which must be fol-
lowed when valuing the inventories, for instance. Articles 35, 39 and 40
regulate the inventory valuation procedures. According to articles 35 and
39 the acquisition cost of current assets such as inventories are valued to
the amount of direct costs. But there is an option included in the directive
that member states may allow the overheads to be included in the cost of
inventories. In practice the full costing principle is followed in the European
Union nearly without exception. The article 35 also governs about the
write-downs that they must occur immediately if the balance sheet value is

reduced. And according to article 39 the valuation of current assets must
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be done by following the lowest value principle. The article 40 permits
FIFO or LIFO or similar methods to be used when calculating the purchase
price or production cost of inventories. (Fourt Council Directive 78/660;
Haaramo & Raty, 2009, p. 13) Based on these two European Union’s Ac-
counting Directives the Finnish accounting legislation is formed.

2.4.2 Finnish Accounting Legislation

Accounting Act and Ordinance form Finnish accounting legislation that
governs the contents of financial statements and the day-to-day
bookkeeping (TEM, 2012). In the Accounting Act there is decreed about
the general norms of accounting, balancing the books, and consolidated
financial statement. In the seventh chapter of the Act is enacted that pub-
licly listed companies must adopt IFRS standards approved by European
Committee to prepare the annual financial statement. The Act also allows
not publicly listed companies have the option to adopt IFRS standards
voluntarily. In the matter of adopting the IFRS standards, there are just a
few articles and clauses in the Accounting Act that accountable must
obey. (Kirjanpitolaki 1336/1997)

In Accounting Ordinance is governed about the detailed format of income
statement and balance sheet, sources and uses of funds statement, and
notes to the account. In the fifth chapter of the Ordinance is regulated
about application of the Ordinance when balancing the books in accord-
ance with IFRS standards. When applying the IFRS standards just a few

articles and clauses of Ordinance are valid. (Kirjanpitoasetus 1339/1997)

The Finnish Accounting Board gives general guidelines and opinions in
the matter of accounting to applications sent by accountable or authority.
The Board operates under the Ministry of Employment and the Economy.
Its function is to give instruments and opinions to the application of the

Accounting Act. The status of the Accounting Board is stated in the Act.
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(TEM, 2012) The Board is accredited to grant exemptions from certain
statutory provisions of the Accounting Act for a special reason. The condi-
tion for that kind of procedure is that it's not contradictory to European
Committee’s Directives. (Kirjanpitolaki 1336/1997) The good accounting
practice is accepted in the Accounting Act and it states that if there is an
issue that the Finnish legislation or the European Union’s legislation
doesn’t provide a solution for, the solution can be drawn from the IFRS
standards. (KILA 2008)

Finland’s Accounting Board has given general guidelines, amongst other
things, about including the fixed costs to the acquisition cost and about
recording the revenues by the percentage of completion. These guide-
lines affect the inventory valuation practices. The aim of the first guideline
mentioned is to guide how to apply the correct acquisition price valuation
of an asset in accordance with the Accounting Act and Ordinance. The
goal of the second guideline mentioned is to guide how to apply the meth-
od of percentage of completion in accordance with the valid Act and Ordi-
nance. (KILA 2006; KILA 2008) Finland’s Accountancy Board has given
many published opinions as well but those are completely based on Finn-
ish Accounting Act and Ordinance and in that aspect they are not applica-

ble to use when the financial statements follows the IFRS standards.

2.4.3 International Financial Reporting Standards

There are three standards in IFRS norms that apply to inventory valuation
methods in financial statements: International accounting standard (IAS) 2
Inventories, IAS 11 Construction Contract, and IAS 23 Borrowing Costs.

The standards are presented below.

The aim of the IAS 2 Inventories is to determine the accounting treatment

of inventories. In other words the objective is to recognize the cost of in-

ventory as an asset and carry forward until the related revenues are real-
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ized. IAS 2 applies to all inventories excluding few exceptions: work in
progress arising under construction contracts (IAS 11), financial instru-
ments, and biological assets related to agricultural activity and produce.
The treatments of these exceptions are prescribed in the case specific
standards. (IFRS 2009, p. 985)

IAS 2 defines inventories as assets that are: (IFRS 2009, p. 985)

1) Held for sale in the ordinary course of business
2) In the process of production for such sale, or
3) In the form of materials or supplies to be consumed in the pro-

duction process or in the rendering of service.

IAS 2 states that inventories must be measured at the lower of cost and
net realizable value. Net realizable value is based on the most reliable in-
formation available at the time estimates are made. The estimates must
take into consideration the fluctuation of the cost of the inventory. IAS 2
also governs that the cost of inventories of items must be assigned by us-
ing the first-in, first-out (FIFO) or weighted average cost formula. (IFRS
2009, p. 986; 989)

According to IAS 2 the cost of inventories should comprise all costs of
purchase, costs of conversion, and other costs if they are incurred in
bringing the inventories to their present location and condition. The cost of
purchase includes the purchase price, transportation, import duties and
handling. Discounts, rebates and other similar items decreasing the value
of inventories are deducted in determining the cost of inventories. The cost
of conversion includes the direct production costs, such as labor and allo-
cated costs of fixed and variable production overheads. The allocation of
fixed overheads is based on the normal capacity of the production facili-
ties. Variable production costs are allocated to each unit of production ac-
cording to the actual use of the production facilities. Unallocated over-

heads are recognized as an expense in the period in which they are oc-
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curred. Other costs are taken into account only if they are incurred in
bringing the inventories to their present location and condition. For exam-
ple, including non-production overheads such as designing for specific
customers might be essential when determining the cost of inventory. In
the contrary abnormal amounts of wasted materials or storage costs that
aren’t essential in the production process, administrative overheads that
doesn’t contribute to bringing inventories to their present location and con-
dition, and selling costs aren’t recognized as costs that can be included in
the cost of inventories. (IFRS 2009, pp. 987-988)

The IAS 2 standard requires disclosure of the amount of any write-down of
the inventories recognized as an expense in the period. Usually invento-
ries are written down to its net realizable value. The practice of writing in-
ventories down below its cost to the net realizable value must be applied
because of the prudence principle that the cost of inventories doesn’t ex-
ceed the real value. If the circumstances that caused write-downs no
longer exist the value of inventory can be increased up to the level it was
before but not over the original write-down. The write-downs are recog-
nized as an expense in the period they have occurred and reversal write-
down as a reduction in the amount of inventories recognized as an ex-
pense in the same period. When inventories are sold the carrying amount
of them must be recognized as an expense in the same period in which
the related revenue is recognized. (IFRS 2009, pp. 984; 989-990)

Second inventory standard is IAS 11 Construction Contract. Construction

Contract refers to a long project, when the date of contract activity is
commenced and the date the activity is completed falls into different ac-
counting periods. The IAS 11 provides requirements how to allocate con-
tract revenues and costs to the accounting periods in which work is per-
formed. This standard must be applied in the financial statement of the
contractor. (IFRS 2009, p. 1070) The Switch has projects that continue

over a year and so they need to be handled as a Construction Contract.
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Contract revenue comprises of the amount of revenue agreed in the con-
tract and variations in contract work, claims and incentive payments. Con-
tract costs comprise of direct costs of contract, overheads that can be allo-
cated systematically to the contract, and other costs that have been speci-
fied in the contract. Contract revenues and costs are recognized as reve-
nue and expense by the stage of completion of contract at the end of the
reporting period when the outcome of the construction contract can be es-
timated reliably. An expected loss on the construction contract must be
recognized as an expense immediately. Reliable estimates can be made
after the contract has agreed on rights regarding the asset to be con-
structed, the consideration to be exchanged, and the manner and terms of
payment. (IFRS 2009, pp. 1072-1074) In other words, the construction
contract isn’t set up as an asset to “inventories” in the balance sheet but

recognized as an expense in income statement.

The stage of completion can be determined in many ways. The contractor
can decide which method it uses that measures reliably the work per-
formed. When the stage of completion is determined, only those costs are
included which meet the costs of performed work. In the case when the
outcome of contract cannot be estimated reliably revenue can only be rec-
ognized to the extent of costs incurred that are probably recoverable and
costs are recognized as an expense in the period they are incurred. (IFRS
2009, pp. 1074-1076)

The core principle of the 1AS 23 Borrowing Costs standard is that “borrow-

ing costs that are directly attributable to the acquisition, construction, or
production of a qualifying asset form part of the cost of that asset”. And
other borrowing costs apart from that must recognize as an expense. The
standard doesn’t apply if the asset can be measured at fair value or if the
inventories are manufactured or produced in the large quantities. In this
standard the borrowing costs comprise the interest costs and other costs

that incur from the borrowing of funds, and asset is an asset that neces-
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sarily takes a substantial long period of time to produce. (IFRS 2009, p.
1396)

Borrowing costs that are directly attributable to the acquisitions, construc-
tion or production of an asset must capitalize as a part of the cost of that
asset. Borrowing costs can be capitalized when it’s likely that they will re-
sult in income for entity and the costs can be measured reliably. The bor-
rowing costs are costs that would have been avoided if the asset hasn’t
been produced. It may be difficult to recognize the direct connection be-
tween borrowings and the asset and determine the borrowings that would
otherwise have been avoided especially when it comes to inventories. If
the borrowings specified for the purpose of obtaining the asset are tempo-
rarily invested the possible investment incomes earned on the fund is de-
ducted from the borrowing costs incurred in the same period. (IFRS 2009,
pp. 1397-1398)

2.5 Typical frauds in inventory valuation

Inventory is the most common area for financial statement fraud. It is the
easiest type of fraud to maintain from accounting period to other and it's
the hardest to detect. (Wiersema, 2001, p. 34) Frauds are continuing prob-
lem in today’s corporations and can be very costly. It is estimated that or-
ganization loses 7 % of its annual revenues to frauds. Since the publicity
around the financial statement frauds, there has been an increased
awareness of fraud schemes and more attention is paid to the prevention
of frauds and improvements of organizational internal controls. Also a
greater emphasis has been placed on the detection of material misstate-

ments in financial statements. (Clayton & Ellison, 2011, p. 133)

Deficiencies in IT-system can lead to twisted financial statement. Inventory
is one of the most common financial reporting problems in companies. The

reasons are in issues of capitalization of expenditures for inventory, issues
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associated with transactions affecting inventory, and issues with liabilities
and payables because of cut-off failures in recording them and matching
them to related revenue or inventory accounts. These issues can cause
the incorrect value of inventory on financial statement. (Grant, et al., 2008,
pp. 803; 821-822)

Capital tied up in the inventories is one of the areas for financial statement
fraud. For example, if overhead is added to the value of work in process
inventory, the asset can show an increase which may cause misleading
financial statement. Anything that adds value to the work in process with-
out real value is waste. There is no means to calculate the actual over-
head to an order, so applying overhead to inventories can be quite arbi-
trary. This is one reason to try to keep the costs of inventories down.
(Taylor, et al., 2004, pp. 20-21) IAS 2 requires inventory to be valued at
full production cost. This accounting practice allows profitability to be
boosted by the build-up of inventory through the carry forward of fixed

production cost in inventory. (Pong & Mitchell, 2012, p. 174)

The valuation of inventories involves quantity and price. Determining the
quantity of inventory on hand is often difficult. Material and components
are constantly being bought and sold, transferred among locations and
added during the manufacturing process. Determining the unit cost of in-
ventory is problematic also. As a result, the inventory is a very complex
account. (Wells, 2001, p. 33) Because the complexity of the inventories it's
also easy target for unintentional errors that can occur in any element, in-
cluding quantity, valuation, and costing (Wiersema, 2001, p. 34). Accord-
ing to Vahtera (1986) the probability to make mistakes in price and quan-
tity of inventories is so high that it's not rational to try to achieve the exact
value for inventory. The errors related to inventories usually occur from the
faults in making inventory, incorrect accrual, or the neglect of stock ac-
counting. The pricing is other factor that twists the value of inventory in

financial statement. In pricing the minefield exists in faulty determination of
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purchase price and acquisition costs, incorrect pricing and defective calcu-
lation of obsolescence. (Vahtera, 1986, pp. 108; 261-262)
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3 INVENTORY MANAGEMENT LITERATURE

The inventory research arose in the 1950's when both conceptual and
mathematical models of inventories were formulated. The inventory re-
search of 1950s-1970s corresponded to the assumptions of mainstream
economic and business research. (Chikan, 2007, p. 55; 61) The inventory
management known today has been developing since the mid-70s. Before
that the flow of materials was managed with excess inventories. In 1970s
technology become increasingly available and affordable to track and
measure inventories. The information flow throughout and between supply
chain has helped companies to achieve better control over inventories
both in internally and externally. Already, in the beginning of 90’s manag-
ers realized and accepted the challenge and responsibility that is needed
to properly approach the area of inventory control. (Loar, 1992, pp. 70-71)
Since 1980s several developments in management such as just-in-time
(JIT) and supply chain management are found considerable favor in prac-
tice but their implementation has proved challenging. These management
systems specifically highlight inventory reduction and control as both ben-
eficial and achievable. (Pong & Mitchell, 2012, p. 173)

Fawcett et al. (2010) determine the basic characteristics of inventories that
they are considered to be an asset and held as buffers, and optimizing
inventories is pursued by balancing associated costs. The perceptions of
inventories changed in the 1980s when just-in-time inventory philosophy
was introduced in which lean thinking has been attached to very tightly.
Since then, researchers has consistently shown that by optimizing invento-
ries via lean management the higher levels of asset utilization and cus-
tomer satisfaction is achieved, which in turn leads to improved organiza-
tional growth, profitability and market share. (Fawcett, et al., 2010, pp.
510-511)
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Since the last decades, inventory management has gone through huge
changes. The development of information and communication technology
has a strong impact on the improvement of inventory management prac-
tices. (Riezebos, 2006, p. 667) Inventories are very important to firms’ effi-
ciency and to wealth of a country, due to a lot of money are tied up in
them. Even though the importance has been recognized, there is just a
little research done about inventories compared to other components of
business activities. (Chikan, 2007, pp. 54-55; 61)

The role of the inventories in business has changed over the decades.
The traditional direction of economy and business research have diverged,
leading to the need for new and better approaches to economic and busi-
ness research but the field of inventory research hasn’t followed this diver-
sion and has been left behind of development. (Chikan, 2007, pp. 54-55;
61) Because of the development of the field of operations management
research, new concepts have been added to the list of relevant inventory
factors such as material requirements planning system (MRP), just-in-time
(JIT) and ERP methods. Among these more management oriented con-
cepts another emerging direction of the research assumes that demand
and marketing environments play a central role in determining corporate

inventories. (Koumanakos, 2008, p. 355)

In this chapter the connection between the operating models and inventory
levels are dmonstrated. Also other choices effecting to the levels of
inventoris are presenterd. First the importance of material management is
displayed and how to control the inventories. Next the contribution of

supply chain to the inventory management is presented.

3.1 Material management

Inventories are essential and unavoidable components of business and a

critical supply chain resource (Chikan, 2007, p. 54; Fawcett, et al., 2010,
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p. 510). Significant scope in improving the efficiency of the company is to
improve the material management process in both the strategic and op-
erational level (Sliwczynski & Kolinski, 2012, p. 297). The core of the
change in inventory research is that perception of the inventories has to
move from passive to an active role in the company’s strategy. Strategic
decisions must focus on inventories and mutually, inventory policies must
influence general strategy formulation and implementation through the
company. Chikan (2007) lists three interconnected dimensions of the stra-
tegic importance of inventories for companies: inventories are contributors
to value creation, they assure flexibility, and they are important indicators

of macro and microeconomic phenomena. (Chikan, 2007, p. 58-59)

The complexity of the material flow process can cause difficulties in mate-
rial management when focusing on too many different factors that influ-
ence on effective material management such as sourcing, warehousing,
inventory management, and cash flow management. When taking the
practical aspect of material flow into account there are often the lacks of
adjusting the material flow process to the assumed strategy. Referring to
the study of Sliwczynski and Kolinski (2012) three most common conse-
guences of insufficient analytical support in material management deci-
sions are non-adequate level, allocation and structure of material invento-
ries, non-adequate capacity and efficiency of transport and warehousing,
and insufficient execution of material flow process. The same study states
that the factors of material management efficiency that managers pays
attention are inventory costs, material value along supply chain, standards
costs in material process flow, and normative range of material manage-
ment indicators. (Sliwczynski & Kolinski, 2012, p. 297; 299)

Sliwczynski and Kolinski list seven primary objectives for material man-

agement which are (Sliwczynski & Kolinski, 2012, p. 298):

1) Efficient materials planning

2) Sourcing and purchasing
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3) Good supplier relationship

4) Procurement and transport

5) Storing and inventory control

6) Financial management and controlling

7) Quality assurance

As it is seen in the list before, the material management is a lot more than
just controlling the inventories, it's about controlling the whole material flow
process but inventory management is one of the very important factors in
it.

3.1.1 Inventory management

The theories of inventory management are very diverse from the practice.
Even though the benefits of inventory management can be shown, the
adaption of the theories into practice isn’t always straightforward. Actually,
despite of all theory available, the inventory management systems in use
in companies are very primitives. (Niemi, et al., 2009, p. 160) One expla-
nation for the poor adaption of the theories might be that companies learn
through their business and trade contacts rather than through literature.
And on the other hand, it is not easy to show the connection between in-
ventory management and company’s performance. (Vastag & Whybark,
2003, p. 115)

Regardless of the importance of inventory management universal evi-
dence hasn’t been found of the straight influence to profitability.
Koumanakos (2008) studied Greek companies in three industrial sectors:
food, textiles and chemicals. The purpose of the study was to find a linear
relationship between inventory management and financial performance.
The research resulted that the relationship exists only in the sector of
chemicals. (Koumanakos, 2008, p. 355; 366) Loar (1992) carried out a

research about the effects of the inventory level to the business in four
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industries. Loar examined if the inventory level has any influence on the
profitability of the companies operating in the industries under the study
but couldn’t find connection from the data. (Loar, 1992, p. 93) Chen et al.
(200%5) also investigated the financial impact of inventories but couldn’t find
the evidence of a significant impact (Chen, et al.,, 2005, p. 1024).
Koumanakos (2008) Loas (1992) and Chen et al. (2005) aren’t the only
ones who have tried to find the connection between inventory manage-
ment and company’s financial performance but the results have appeared
quite contradictory (Pong & Mitchell, 2012, p. 173).

Even though the lack of direct financial benefits, it is proved that adoption
of the inventory management techniques has good influence in the use of
other management techniques which might lead to better business per-
formance and so on to better profitability. (Vastag & Whybark, 2003, pp.
115-116) It is claimed that the reduction of inventory by taking away the
convenient supply and demand buffer puts pressure on internal operations
improve. If improvements such as inventory reduction can be carried out
successfully then they can have a positive influence on firm performance.
Successful inventory control leads in situation that working capital invest-
ment needs are reduced and funds freed for alternative uses. (Pong &
Mitchell, 2012, p. 174) It is also proved that improvements in productivity
and inventory levels reduce a risk and help minimize the cost of manufac-
turing (Kros, et al., 2006, p. 224).

In order to improve the inventory management it is important to clarify how
the different functions and organizational units are actually involved in in-
ventory management decisions and how the procedures should be im-
proved. This should be done because inventories are often functionally
located between two or more units of a company. The different decision
makers in different functions of a corporation value the costs and benefits
of inventories in different ways. Furthermore, even contradictory objectives
may be set to the management of inventories. (Korhonen & Pirttila, 2003,

pp. 195-196) One of the aims of inventory management is to control the
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levels of inventories even though there are challenges associated with
maintaining controls on inventory management performed by many people

and in many locations (Mistry, 2005, p. 208).

3.1.2 Controlling the levels of inventories

The control of inventory is an essential matter in material management. In
the inventory management theory the minimal inventory levels are tried to
achieve with the certain external variables such as supply and delivery
lead-times, supply and demand uncertainty, control of batch sizes and
product variety. (de Leeuw, et al., 2011, pp. 436-437) But eventually there
is very little empirical evidence which factors influence to inventory levels
(Dubelaar, et al., 2001, p. 105).

De Leeuw et al. (2010) lists seven traditional factors that usually are used
to explain the inventory levels in the inventory management literature:
Lead-times, batch sizes, holding the “buffer” or “safety” stocks, seasonali-
ty, customer service levels to meet their demands, size of the company,
and the variety of products. (de Leeuw, et al., 2011, p. 439) But Chen et
al. (2005) argues that there are factors beside the traditional factors that
influence the level of inventories such as the strategy of make-to-stock
production or the fear of losing sales (Chen, et al., 2005, pp. 1018-1019).
Also Lieberman and Demeester (1999) conclude that inventory levels
aren’t only dependent on traditional factors but also softer aspects such as
the workforce effort and management style (Lieberman & Demeester,
1999, p. 472; 475).

To reduce inventory levels and eliminating buffers, management has to be
able to identify where problems exist within a system (Loar, 1992, p. 71).
In the literature it is misleadingly assumed that inventory locations are well
determined and material transactions between the locations are well con-

trolled and leaves a traceable trail. In some cases the materials aren’t reg-
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istered into any inventory control system and they need to be checked vis-
ually or spreadsheet applications are used. But such inventory records
tend to be flawed because of the manual processes and inconsistency
registration of materials and their movements. (Ala-Risku, et al., 2010, p.
253; 258) Alfaro and Rabade (2008) refer to American Production and In-
ventory Control Society (APICS) definition about traceability in their re-
search as “the registering and tracking of parts, processes, and materials
used in production”. There are costs involved in establishing and maintain-
ing a traceability system but those can be just opportunity costs compared
to the situation when faulty product is returned Traceability may improve
the quality of products, among other things. (Alfaro & Rabade, 2009, pp.
104-105)

Enterprise should avoid the unnecessary storing because it ties-up capital
and causes costs. One of the most important things is to follow the levels
of inventories that they won’t become excessive financial stress.
(Ritvanen, et al., 2011, pp. 182-183) Too high inventories consume physi-
cal space, create a financial stress, and increase the possibility of spoil-
age, loss and damage. The high inventory levels also equals to sloppy and
inefficient management, poor prediction, lacking scheduling and insuffi-
cient attention in process and procedures. (Koumanakos, 2008, p. 356)
Raw materials show an immediate reduction in inventory levels. The re-
duction in work in process (WIP) inventories lowers the cost of inventory
holding and related activities. The level of finished goods inventory should
reduce because of improvements in process reliability and cycle times.
(Kros, et al., 2006, p. 225) The possession of inventory has both pros and
cons which are dependent on the individual firm. In general, inventory is a
substantial business asset. (Pong & Mitchell, 2012, p. 174)

In some projects materials are tied up to a specific project task even
though they could be interchangeable with the materials of some other
project task. To provide flexible control of projects, materials must be mon-

itored and controlled in many locations of the supply chain. The time pres-
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sure might cause problems related to the quality and quantity of materials
needs in the projects that requires overlapping design and production. The
exact number and types of items needed in the project is not always
known until the very late of the project. In addition, most projects face the
design changes which should be adjusted in a controlled way. (Ala-Risku,
et al., 2010, p. 253)

Chen et al. (2005) investigated how the inventory levels have changed in
USA between 1981 and 2000. The research showed that a company that
dealing efficiently with its suppliers has lower material inventories and a
company that has efficient internal operation systems has lower work in
progress inventories. The same research concluded that companies with
abnormal high inventories have abnormal poor stock returns. As for com-
panies with abnormal low inventories have normal stock returns while
companies with a little bit lower than average inventories perform best in a
long run. (Chen, et al., 2005, p. 1016) Lieberman and Demeester (1999)
used data of 52 Japanese automotive companies. According to their find-
ings, the reduction of inventory levels leads to productivity growth. They
resulted that each 10% reduction in inventory led to an average gain of 1%
in labor productivity which was measured as real value-added per em-
ployee. (Lieberman & Demeester, 1999, p. 473; 480)

3.2 Supply chain management

Inventories are complex systems that generate value to the company. And
because the system’s impact to cost structures and customer service lev-
els, inventory systems merit particular attention that the system should be
designed and managed strategically. Due to lean revolution the advanced
inventory systems was revealed. That is, the inventory systems opened
and it was realized that those systems reach outside the organization,

throughout the supply chain. (Fawcett, et al., 2010, p. 526) Inventory hold-
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ing comprises a significant cost in the supply chain which makes the sup-

ply chain management essential (de Leeuw, et al., 2011, p. 436).

Supply chain management is one of the most important factors for com-
petitiveness (Rajesh, 2011, p. 619). It refers to the capability of managing
the flow of materials and products from source to user (Wu, 2003, p.
1350). With the development of economy and information technology the
competition between companies is entered into the “competition between
supply chains” (Zhang, et al., 2012, p. 249). Agarwal et al. (2006) describe
the supply chain “as a chain linking each element from customer and sup-
plier through manufacturing and services so that flow of material, money
and information can be effectively managed to meet business require-
ment” (Agarwal, et al., 2006, p. 213). As for Kaihara (2003) defines supply
chain as “a network of facilities and distribution options that performs the
functions of procurement of materials, transformation of these materials
into intermediate and finished products, and the distribution of these fin-
ished products to customers” (Kaihara, 2003, p. 263) In short, the supply
chain compiles of activities that controls and transform resources, materi-
als and components into a finished product that is delivered to the end

customer.

The need for supply chain management has increased because of the
global trend that firms increasingly concentrate on their core competencies
which results increased need of coordination in the supply chain (Rajesh,
2011, p. 620). Supply chain processes are becoming more and more stra-
tegic. The growing strategic significance of supply chain management has
motivated the companies to understand the links between products, and
the processes used to manufacture and to deliver them. (Stavrulaki &
Davis, 2010, p. 127)

Stavrulaki and Davis (2010) designed a framework in their research to il-
lustrate that the product characteristics affect to the type of the most lucra-

tive manufacturing process used. For example manufacturing a product of
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limited variety but in a high volume uses assembly line process instead of
project process in the matter of effectiveness of process. (Stavrulaki &
Davis, 2010, p. 129) Also Fisher (1997) separated products by their nature
and introduced the framework to match supply chains with products. Fish-
er divided products into functional or innovative categories based on the
level of demand uncertainty, profit margin, and product mix. Depending on
the product classification, whether it falls into functional or innovative cate-
gory, it defines if the supply chain should focus on operational efficiency in
the case of functional product or on market responsiveness in the case of
innovative product. (Fisher, 1997, p. 109) The goal in these frameworks,
among many other frameworks similar to them, is to provide a better un-
derstanding of products and that the way of producing them varies so it's
not rational to use same process and same supply chain to each product
(Stavrulaki & Davis, 2010, p. 131).

The motivation of supply chain performance improvement is in the goal to
match supply and demand (Mason-Jones, et al., 2000, p. 4061). Christo-
pher et al. (2006) argues in their research that “supply chain competes,
not companies” (Christopher, et al., 2006, p. 278). Successful supply chain
model is proved to result in minimizing the inventories because the system
builds a leaner supply chain and tighter information flows (Kros, et al.,
2006, p. 225). Reducing or eliminating all non-value-added costs including
excess inventories, is one of the primary goals in the effective manage-

ment of a supply chain (Mistry, 2005, p. 194).

3.2.1 Just-in-Time

The Japanese Just-in-Time (JIT) system was developed in the 1950s and
1960s by Taiichi Ohno for Toyota. JIT is a production system with an ex-
plicit emphasis on removing the waste and unevenness from the supply
chain. Amongst the other things, excess inventories are considered as a

waste. JIT subsequently came in the West in the mid to late 1980s. (Pong
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& Mitchell, 2012, p. 174; Stratton & Warburton, 2003, p. 184) Since the
1980s manufacturers have been exposed to the strong promotion of in-
ventory control and reduction as a component of JIT and supply chain
management. It is proved that these ideas have found extensive favor in
practice although existing research studies have also shown that inventory
control and reduction is challenging and its impact on performance appear
mixed. (Pong & Mitchell, 2012, p. 173) But it is demonstrated that the im-
plementation of JIT system can result in reduced inventory costs (Kros, et
al., 2006, p. 227). The most extreme target is to reduce the level of inven-
tories to zero but the “zero inventory” concept is impracticable (Chikan,
2007, p. 54).

JIT is a concept that covers almost all management activities related to
manufacturing and focuses on all aspects of manufacturing products with
a minimum waste. Many companies have a huge investment in inventory,
and at the same time they must cope with unpredictable business envi-
ronment. One way of realizing releasing resources is to apply JIT inventory
system. Reducing or eliminating the costs allows the firm using JIT pro-
cesses to not only improve profitability but also respond more quickly to
changes in the firm’s supply chain. (Mistry, 2005, p. 194; Courtis, 1995, p.
46)

JIT-thinking revealed that controlling inventories requires inter-
organizational coordination (Fawcett, et al., 2010, p. 511). JIT manufactur-
ing also requires external controlling and that company has reliable sup-
pliers and other partners. Through JIT system a company is believed to
improve productivity and build a leaner manufacturing system to minimize
inventories, which in turn reduces risks and minimizes the cost of manu-
facturing (Kros, et al., 2006, p. 224). Wu (2003) carried out a study which
resulted that manufacturers who invest resources in implementing JIT in
their factories will in general benefit by carrying smaller amounts of in-
bound, WIP and finished product inventory (Wu, 2003, p. 1370). For ex-

ample the WIP inventories was once held as a buffer and considered es-
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sential for maintaining the steady production flow. But the JIT production
way of thinking has changed the role of WIP inventories to be detrimental
in some cases. This perspective may reveal defects in the manufacturing
process, forcing the company to eliminate sources of process variability.
(Lieberman & Demeester, 1999, p. 468)

It is argued that implementing JIT decreases the value of inventory and
the consequences of improved productivity, cost reduction and production
combined with revenue growth will increase net income. Expected cost
savings in inventory investment, storage, personnel expenses, and reduc-
ing waste is a major motivator underlying the introduction of JIT. The fi-
nancial statement implications of JIT adoption are far more than just a de-

crease in inventory item. (Courtis, 1995, p. 47)

3.2.2 Lean and agile manufacturing

Lean manufacturing is based on the Toyota’s system of production man-
agement, just like JIT manufacturing. Lean thinking owes a lot of the phi-
losophy of JIT. It could be stated that lean thinking is an extension of JIT
type of approach. (Rushton, et al., 2010, pp. 67-68) JIT delivery and low
inventory are the heart of lean production (Wu, 2003, p. 1350). Lean man-
ufacturing and lean thinking have provided the broad potential of the elimi-
nation of waste in improving business performance. The emphasis on
waste elimination is closely connected to the reduction of inventories. And
when the level of inventories is decreased the flaws are more likely to be
revealed. (Stratton & Warburton, 2003, p. 184) In some literature the lean
production refers the inventories as a waste and the focus of lean thinking

is in the elimination of this waste (de Leeuw, et al., 2011, p. 438).

A lot of literature exists regarding the positive strategic impact of lean
manufacturing on a company’s competitiveness (Wu, 2003, p. 1351).

Mistry (2005) studied efficiencies and cost savings that derived from im-
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plementing lean manufacturing processes in electronic company. The
company has sales revenues of approximately 100 million dollars. And by
transiting into lean model the company saved ten thousand square feet in
inventories which was savings of 183 thousand dollars. Improvements in
inventory management were also identified as an important outcome. The
interviewees in the study credited the improved inventory management to
the fact that fewer material transactions occur, and hence there are fewer
changes for errors. Interviewees also claim that improved process led to
smoother transactions and increased efficiencies in material handling and

in that way improved the inventory tracking. (Mistry, 2005, p. 198; 208)

Many companies have adapted the lean thinking approach with the aim to
improve the efficiency of their business processes. But agile manufactur-
ing approach has been raised as an alternative to leanness. (Mason-
Jones, et al., 2000, p. 4061) Agility is the ability of an organization to re-
spond rapidly to changes in volume and variety (Li, 2009, p. 62). The con-
cept of agile manufacturing is the development of a company’s strategic
way of operating that allows the rapid responses to unpredictable changes
in customer demand. The focus is on the need for company to work flexi-
ble together across the supply chain to meet the customer’s requirements.
(Rushton, et al., 2010, p. 68) Pearson et al. (2010) list four characteristics
of business when agile approach is best suited: 1) short life cycle prod-
ucts, 2) high product variety in unpredictable demand, 3) small volumes
and higher profit margins, and 4) competition based on differentiation. A
lot of research has been done in the area of lean supply chain networks
but relatively little amount of studies has been carried out in agile net-
works. (Pearson, et al., 2010, pp. 22-29)

To make the difference between these two concepts in brief: lean is hav-
ing no waste or bulk and agile is quick in movements (Rushton, et al.,
2010, p. 68). Lean is about doing more with less resource. Lean concept
fits well where demand is relatively stable and predictable and the cus-

tomer requirement for variety is low. Conversely, agile approach fits if the
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demand is volatile and the variety is high. But in some circumstances
leanness may be an element of agility. The previous studies show that the
need for agility and leanness depends on the total supply chain strategy
and the positioning of decoupling point. The decoupling point is the point
which the customer’s order penetrates the material flow stream. (Agarwal,
et al., 2006, p. 212) The lead times of supply chain and the predictability of
customer’s demand effects the choice if the lean or agile supply chain is

more suitable. This segmentation is presented in figure 3.
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Figure 3. Segmentation by demand and supply characteristics
(Christopher, et al., 2006, p. 285).

Third aspect, leagile has risen to the side of lean and agile approaches.
Leagile is combination of using lean and agile paradigms in one supply
chain. (Agarwal, et al., 2006, p. 212) In leagile supply chain the lean and
agile systems operate at the different points in a manufacturing supply
chain. A key element of this proposed model is that the decoupling point
separates the lean processes from the agile processes in the supply
chain. The lean processes are in the upstream side of the point and agile

processes in the downstream side. (Zhang, et al., 2012, p. 253)
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3.2.3 Operating models

There are five classes of operating models through which manufacturing
systems can be described: make-to-stock (MTS), assembly-to-order
(ATO), make-to-order (MTO), engineer-to-order (ETO), and design-to-
order (DTO). The distinction between these five strategies is the place of
the decoupling point. (Porter, et al., 1999, p. 192) These operating models
are part of operations management and that way part of inventory control.
Depending on the company’s operating model the logistical demands vary
between long and short lead times. The chosen model also effects to need
for warehousing for example if the products offered to customers are
manufactured following the MTS or DTO. (Soman, et al., 2004, p. 223)

In MTS supply chain customer doesn’t have any input into the final product
and usually purchases the product from retailer. Groceries and books are
such products. The ATO supply chain provides customer with a limited
number of choices in the configuration of the final product. Customers can
choose among standard components which they want to be assembled to
the product. The MTO supply chain provides customers with the oppor-
tunity to have at least some part of the product customized uniquely to
their specifications. The end customer doesn’t have input into the overall
design of the product. Examples of MTO products are pre-designed hous-

es and custom made clothing. (Stavrulaki & Davis, 2010, pp. 134-138)

The ETO supply chain is usually regarded as a supply chain where the
decoupling point is in the design stage, so each order from customers
penetrates the design phase of a project. ETO supply chain usually asso-
ciate with large, complex project environments. (Gosling & Naim, 2009, p.
741) But the determination of ETO production isn’t that straightforward.
Porter et al. (1999) introduced DTO supply chain to go next step further in
customization. The distinction between these two classes is that ETO is
defined as a standard product range with the opportunity of modifications

and customizations. DTO is defined as a supply chain where every new
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product needs design, engineering, and manufacturing based on each

new customer order. (Porter, et al., 1999, p. 192)

DTO supply chain is usually controlled by designer or builder because
they are usually in a direct contact with the end customer. In some cases
the actual production is subcontracted out when the designer is the link
between production and customer. Prediction is hard to be done in the
matter of DTO supply chain due to the materials are either commodities
already available in the market or they must be sourced individually based
on the specific requirements of the product’s design. The company pursu-
ing the DTO supply chain customizes the product according to customer’s
needs and requirements but at the same time it tries to standardize com-
ponents whenever possible. Typically DTO supply chain doesn’t hold fin-
ished goods inventory. (Stavrulaki & Davis, 2010, pp. 140-141)

The complexity of the supply chain may vary from firm to firm and to indus-
try to industry. Many manufacturing operations are designed to maximize
throughput and lower costs without taking into the account the impact on
inventory levels. There are many other factors in the organization that
aren’t usually compiled as a one process. There is need for a mechanism
that integrates these functions together. And supply chain management is
a strategy through which such a mechanism could be achieved. (Kaihara,
2003, p. 263)
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Table 1. Comparison of supply chain characteristics (after Stavrulaki &

Davis, 2010, p. 135).

Table 1 shows the linkage of production characteristic with supply chain

and how the theories about lean and agile and the theories of operating

models is connected. When revealing the relations between operational

activities it might lead to the need to make accounting procedures more

efficient and improve decision policies for the planning functions. One em-

phasis of this respect is on how a correct costing of materials, work in pro-

cess and finished goods in inventory should be carried out in order to

show the correct trade-off value. (Grubbstrom, 1980, pp. 259-260)
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4 EMPIRICAL ANALYSIS

In this chapter the methodology and used data in the research is de-
scribed first. Secondly the case company, The Switch Drive Systems is
introduced as well as the starting position from which the new inventory
process for the case company is formed. Next the new process is intro-
duced as well as the implementation plan. End of the chapter the manage-

rial implications, and validity and reliability of this research is pondered.

4.1 Acquiring and handling the empirical data

This research is an empirical study in which The Switch Drive Systems is
used as a case company. The call for this research arose from the need of
the case company to reshape its inventory valuation system. Previous
studies of this topic haven’t been carried out before so notable research
gap exists and this research is academically justified. The case company
was very committed to this research and provided all possible help to

achieve the goals.

To acquire all necessary data about the case company, altogether sixteen
meetings, dozens of e-mails, and several informal discussions took place.
Meetings are listed in the appendix 1. In addition, very close look-ups to
employees’ functions operating around inventories and ERP system was
essential in order to understand the whole field of inventories in the or-
ganization and to build the new process. All files and systems that are in
use in the case organization were available to carry out this research. All
meetings were recorded in order to make it easier to revise and ensure the
content of the meetings. Because the meetings were unstructured the re-

cords aren’t transcribed.
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Figure 4. Acquiring the empirical data.

The research process started with meetings with operation controller,
manager of administrative services, and model factory manager of The
Switch Drive Systems to map the current valuation methods and problems
in inventory and valuing it in general. After the general view over the issue
was formed the second phase was to deepen the problem configuration by
meeting the employees who had advanced understanding of the specific
problematic of the topic. All functions affecting the inventory value was
looked through and discussed such as purchasing, receiving, and produc-
tion. After the detailed impression of the existing problem was gathered
the third phase was to call the project group together and discuss about
the solution. The project group consists of accounting, operations and
business controllers, manager of administrative services, model factory
manager and two project managers. The project group holds the status,
knowledge and ability to make decisions regarding the inventory valuation
process. In the third meeting of the project group the solution was sealed.
The whole process went on by collecting the information and deepening

the problem configuration.
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4.2 Case: The Switch Drive Systems

The Switch Drive Systems is part of The Switch Engineering consolidated
corporation. The Switch was established in year 2006 when three compa-
nies merged. The company supplies permanent magnet generators and
full-power converters for wind power and other renewable energy applica-
tions. The firm operates in Europe, USA and China, and has its production
sites in Vaasa and Lappeenranta, Finland, and also in Luan, China. Ac-
cording to annual report of 2011 the revenue was 97 m €, total balance
was 48 m € and the number of employees 176. The Switch draws its con-
solidated financial statement in accordance with IFRS standards.
(www.theswitch.com) This research is primarily made to be applied in Fin-
land’s sites in Lappeenranta and Vaasa. If the new process turns out to be

convenient the process will be implemented in China also.

4.2.1 Operating models

The model factory concept is in use in the case company. The model fac-
tory concept means that before taking the product into mass production
the prototype is always made before that and O-series sometimes. The
customership starts with a prototype which is designed in accordance with
customer’s requirements. The concept enables fast prototyping. Since the
prototype is finished and if the customership goes further, the 0-series is
produced, in which only one or two products are produced to know how
much costs will fall into them and if customization is possible. After that the
mass production may take place. In model factory concept the seller is in
charge of the designing and manufacturing of the product but the produc-
tion itself is mainly outsourced. The Switch outsources a lot of subcompo-
nent assemblies but carries out testing and most of the generator’s as-

sembling.
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The model factory concept is the way of setting up and managing an effi-
cient and flexible supply chain. Lean manufacturing is one of the ideolo-
gies behind the concept. The Switch has adapted lean thinking in its pro-
duction. Using the lean manufacturing ideology The Switch tries to im-
prove its material and inventory management. The lean thinking has been
in the company’s policies for a little while and is still in the implementation

and operations improvement phase.

The Switch uses design-to-order (DTO) and engineer-to-order (ETO)
models in its operations. ETO is used more when producing converters
because there are quite standard product range but with the opportunity of
total modifications and customizations. As for DTO is used more when
producing generators because usually they are almost completely new
products that needs design, engineering, and manufacturing based on
customer order. But as it is said in chapter 3.3.3 the distinction between

these two operating models is very slight.

Production works through projects at The Switch and that's why project
specific cost and inventory follow up is beneficial and almost necessary.
The Switch doesn’t hold safety stocks because they don'’t include in manu-
facturing policies of The Switch and buffer stocks are held only as com-
mitments to suppliers to shorten longest lead times. All material is pur-
chased directly to projects based on the actual need. Tools and other ma-
terial that are used in many projects are acquired for the general usage so
those costs aren’t targeted to any specific project and are rarely entered
into the stock accounting. Due to the project based operating policy The
Switch desires that the change in stock in income statement would be rec-

orded by projects.

The Switch always starts manufacturing when the sales order is received
by opening a new project. In other words, the finished products aren’t pro-
duced in advance to inventory. In theory this should lead to the situation

that inventories only contains components and products that are going in
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or are in production. But in practice this is an impossible situation to
achieve because particularly when manufacturing the prototype the bill of
materials (BOM) changes many times before the production is finished

and so the leftover components remains in the stock.

4.2.2 Inventories in ERP system

The ERP system in use in the case company is called Nova provided by
Visma. The current ERP system and the way of using it in the company
create some limitations to the process of inventory valuation. But those
limits can be bypassed using the system on other ways. The most im-
portant thing in order to do the valuation correctly is the discipline in using
the ERP system.

ERP system contains stock accounting program. With stock accounting a
company can maintain the basic and additional information of products
and manage the stocks. Naturally, in ERP system the inventory is done in
stock accounting program. Also the new items and product structures are
created in stock accounting program. The item code is formed by using
the code generator that is unconnected to ERP system. When creating the
item all necessary and instructed details are entered on the information

fields. Also the pricing data of the item is determined.

There are functions affecting stock balances in several programs in ERP
system. They update stock balances so that the transactions can be
traced. The stock balance in ERP system shows how many items there
currently are in the stock by stock places. The ERP system also shows
outward, inward, production, and production reserve balances. Outward
and inward balances tell how many items are going in or out. The infor-
mation for outward and inward balances is picked up from sales and pur-
chase order programs. The production balance shows how many items

are being manufactured, as for production reserve indicates how many
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items is reserved for production. The information for these balances is
picked up from production program when the product is transferred to
work queue or the production run is done. The table 2 demonstrates which
functions in which programs effects increasingly or decreasingly to the
overall stock balances.

Program Function Description Effect
Sales order Accept delivery Acceptance of delivery -
Cancel delivery Cancelling the delivery +
Purchase order Accept delivery Acceptance of arrival +
Cancel delivery Cancelling of arrival -
Production Production run Main products +
Structure parts -
Stock accounting / | Stock transfer To stock +
Sales order Erom stock i

Table 2. Functions connected with stock balances.

Many reports about inventories are available in stock accounting program
for example detailed report of stock entries. Also the detailed report of in-
ventory balances is available by stock places. Inventory balance report
can be printed out by using the previous purchase price or average price.
The material costs of certain stock place are available through this printing
function. ERP system uses the previous purchase price when printing the
report of the cost of the BOM.

4.2.3 Inventory valuation process

The current valuation process differs depending on the site the inventory is

valued. The division between generators and converters is very strong in

the case organization and it carries even through inventory valuation. Cur-
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rently there are two persons who do the valuation; other values converter’s
inventories and the other generator’s. This division makes sense because
the nature of the generators and converters are different. Most of the gen-
erators produced by The Switch are prototypes, as for converters are usu-
ally considered as mass production.

So far there have been two different kinds of valuation methods. The cur-
rent situation of the inventory valuation is gathered in appendix 2. In the
other of those methods the inventories have been divided in mass product
projects and prototype projects. The inventories of mass products have
been valued as follows. The material inventory hasn’t been valued by pro-
jects but as a one material inventory. It has gotten its value from the inven-
tory report of the stock places that holds the components for the mass pro-
jects that aren’t in the production yet. The material costs aren’t included in
the WIP inventory for mass production projects but the WIP value for mass
projects is the other direct costs that are caused by manufacturing. In
general the components for mass products are valued as a material or
finished products. The value for a finished product is calculated from the
BOM of the product added with the other direct costs. In the case of proto-
type the value is calculated from the monthly income statement of the pro-
ject. All direct costs are considered as a WIP and recognized as a value of
project specific inventory. The value of finished product inventory is done
with the same procedure. There isn’t material inventory value for prototype
projects in the first valuation method. The percentage of completion (POC)
method is used to value the inventories of the projects that lasts more than

a year.

In the other site’s method the value is calculated by using the product
calculuses and the information from the subcontractors’ inventory reports.
Subcontractors’ inventory report files are uploaded and turned them into
one file that contains all the components in stocks. By knowing the item
code the components can be divided into finished products or material.

Subcontractors don’t hold any WIP inventories but all components hold be
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subcontractors are material or finished goods. The value of material inven-
tory is the real value of material in the stocks that isn’t in production yet.
The value of WIP inventory consists of the components on “the floor” at
The Switch’s production hall. The value of WIP is the real value of compo-
nents that are considered as WIP. Any other costs than direct material
costs aren’t included in the values of material and WIP inventories. The
value of finished products is calculated with calculus. In calculus the BOM
of the product is considered as a cost of material. Costs of testing, finish-
ing, packing, and shipping to customer are added to the value of finished
product. The non-marketable components are taken into the account in
both methods.

As it is seen in these two methods described above, the valuation itself
doesn’t differ that much from each other but the method how to carry the
value out differs. The biggest difference in valuation is in calculating the
value of WIP inventory if the other costs than material is taken into the ac-
count in the valuation or not. In the carrying method the difference is in the
use of excel. Both methods exploit excel but the usage is heavier in the
second method described. To decrease this manual work with excel is one
of the goals of the new process. The new inventory valuation process will

be built based on these existing methods.

4.2.4 Material process

When pondering the process that impact to the inventory value in the case
company there are two processes that can be distinguished: material pro-
cess and accounting valuation process. In the material process the physi-
cal stream of the items within the company is concerned and as for valua-
tion process the book value of the items in material process is taken into

account. The material process is shown and described below.
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Figure 5. Material Process.

The material process starts from the need of the customer which gener-
ates sales order. This starts a process of designing the ordered product.
Usually these products are based on earlier already designed components
with some customization, so it's very rare when designing must start from
the very beginning. Based on the mechanic and electric design the BOM is
created. BOM consists of different levels. Level 1 is the finished product,
level 2 is the main components the product consists of, and level 3 is the

material that is needed to produce the components on level 2 and so on.

Purchaser makes most of the acquisitions based on the BOM. Purchasing
is timed based on the knowledge organization has about the delivery times
of components and on which stage of production the component is need-
ed. In rare cases purchasing order can be done without the BOM because
the subcontractors’ work isn’t included in BOM and neither are all material
needed in production such as screws and wires. In addition, BOM is very
likely to chance over the project and changed components are turned into

new one as a new revision or completely replaced.

When the material and components are ordered next step in material flow
is receiving. It depends where the components are received if they are
ordered for subcontractor’s production or for assembly for the use of the

case company’s own production. If subcontractor receives the ordered
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material and it doesn’t have access to ERP system, it will send a docket to
purchaser who mark item as a delivered in the ERP system. Just a few
subcontractors have the access to ERP system to receive the compo-
nents. If a component arrives at The Switch the person charge of receiving
marks it as delivered. So the material can be in the subcontractor’s inven-
tory or case company’s own stock which is called “the floor”. All material
and components that are in subcontractors’ inventory is recognized as a
material inventory and all components and material on “the floor” at the

case company is recognized as a work in process.

Before production the components must transfer to the right stock, to sub-
contractor’s or The Switch’s own stock to be ready to be used in produc-
tion. This requires inventory transfers. When doing the transfers in ERP
one must be very careful that the transfer is made from correct storage
place and transferred into the correct place. If mistake occurs while doing

the transfers the stock balances will no longer hold the true.

Subcontractors manufacture most of the components of the case compa-
ny’s products and assemblies them from the most part. The Switch Drive
Systems test the products and assemblies most of the generators before
delivering them to the customer. But in some cases The Switch might do
the production itself. The production uses the material from the stock and
manufactures a new finished product. After the testing and finishing is
done the product is ready to be delivered. Usually the product will be
shipped within a few days but sometimes the contract of sale might be
canceled before delivering for a reason or another. In that case the fin-
ished product is stored in the stock till the other customer will buy it or it

will be reused in other project.
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4.3 Premises for the improvements in the inventory valuation

Many problems exist in the current inventory valuation process but the
fundamental issue is in the variation of valuation methods in the case
company. The diverged valuation methods has led to the situation that
there isn’t consensus on the valuation procedures. For example there isn’t
agreement which costs should be included in the value of inventories. The
reason for variation is in the division between generators and converters
even though the difference between prototype and mass series is more
distinct and the valuation should rather be divided between them. The
overall manufacturing process counts more than the type of the product in

this case.

The problem that twists the value of inventory is that all components aren’t
recorded in the stock accounting or components hold a wrong value. The
flaws in balances are due to there isn’t procedure to handle subcompo-
nents. There are components produced by subcontractor that contains
material that The Switch has purchase responsibility on because The
Switch doesn’t want to give the information to subcontractor. If the material
used in such a subcomponent is recorded in the stock accounting the
stock balances wouldn’t decrease when accepting the arrival of the sub-
component. Some components might have wrong values because the
purchasers or receivers haven’t been careful enough. When creating the
item the price for it must be given. And when receiving the arriving item

previous purchase price shouldn’t be updated.

The huge economic issue in current inventory process is the lack of the
traceability of the items in stocks. The ERP system doesn’t tie up the com-
ponents for any specific project. When looking the inventory balances the
ERP system only shows the overall amount of items in the stock but can’t
separate which items are reserved for projects not to mention for which
specific project. In other words there’s no information available which

components are reserved for a project and which could be used freely in
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other projects. This issue increases the value of inventories unintentional-
ly. The increase of the value of inventory in the last four accounting period

is demonstrated in the table 3.

2011 2010 2009 2008
Stock 11 293 5844 7 658 887
Total Assets | 47 735 53 319 37 982 7972
Stock /

24 % 11 % 20 % 11 %
total assets
Revenue 97 317 134 527 3427 6 347

Table 3. Stock, total assets and revenue in thousands euros 2008-2011

(Amadeus).

The numbers presented in the table 3 has fluctuated over the four years.
But in the accounting year 2011 the stock has increased remarkably.
Compared to the year 2010 the value of stock increased 94 % even
though the total assets decreased by 10 %. In 2011 more assets were en-
gaged in inventory than never before. This is wrong direction for financial

development especially when it doesn’t show in revenue.

4.4 Constructing the new inventory valuation process

In the beginning of this process the outlines for inventory valuation pro-
cess were given: it needs to follow the effective regulation in Finland and it
must be practicable, reliable and meet the internal requirements. The re-
guirements for improving the material management were that it needs to
be feasible and suitable in terms of special features of case company. Al-
together four issues came up from the empirical data that needs to be

solved to achieve reliable inventory valuation process. The issues are:
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1. Different valuation practices depending on the site

2. Reliable information of real inventory balances and its value isn’t
available from ERP system

3. There’s no information about which components are “free” for
use that they aren’t reserved for any particular project

4. The lacks in following the procedures of inventory write downs

All different kind of solutions in existing issue of inventory valuation has
been pondered. The suggested process flow of inventory valuation for the
case company is presents in the appendix 3 which has proved to be the
only solution for the problem. Other suggestions have fallen through be-
cause an inventory value by projects isn’t possible to get any other way. In
order to receive the change in stock by projects the stock accounting is
only possibility. In addition to stock accounting the purchase order pro-
gram is only source to hold the knowledge of how much material has been
purchased for a project. But all kinds of material and subcontracting are
bought by using purchase orders, so the information about the project’s
components can’'t be distinguished reliably. In the respect of material
management such a reports can’t get out of the ERP system that told
amount of the material acquired for the project and the amount of material

consumed in project.

The suggested solution is based on the existing procedures in the compa-
ny which are combined and modified to build up a new process. Any tre-
mendous changes hasn’t be made. The new valuation process is de-
scribed in the next section. After that the procedures of how to achieve the
aimed process is presented by dividing the suggestion in inventory man-

agement process and inventory valuation process.

The red line of the inventory valuation is to divide inventories into material,
WIP and finished product (FP) inventories and value them separately. WIP
inventory contains the material that is under the production at The Switch,

FP inventory contains the products that are ready to be shipped to cus-
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tomer, and material inventory is all material that isn’t included in WIP or FP
but is intended to be used in the production. The Switch demands that the
value of inventories must be presented by projects because of its internal
purposes. This is logical requirement because all operations are project
based; customized projects are offered to customers, not just products.

The main features of the solution are to increase the number of stock
places in the ERP system and to distinguish the prototype and mass pro-
jects from each other and value their inventories separately by different
procedures. In practice, increasing the number of the stock places means
that all projects have its own stock place in every physical storing place.
All purchases, receivings, and production are made on those stock places
addressed to the certain project. Until now there have been as many stock
places as real physical stocks: one stock place in ERP system for one
physical inventory. But now the principle change and it increases the
number of stock places in ERP system exponentially. The idea of stock

places is demonstrated in figure 6.

Subcontractor’s stock nr. 20 The Switch’s stock nr. 30

A A
[ \ [ |

: —— Project X S Project X <
o Stock place: 2001 Stock place: 3001
<
I3
< Project Y S Project Y <
Stock place: 2002 Stock place: 3002
|

Figure 6. The principal of increasing the number of stock places.

Every project has its own stock place in the each storage at the subcon-
tractors and at The Switch. This project based stock place numbering is
called as “stock place chain” in this research. The stock places are num-
bered consistently that it is easy to follow which stock places holds the

material of certain project. The stock places use four digits numbers. The



57

first two digits tell the physical stock place and two latter digits refer to pro-
ject number. It depends on the resources of inventory keeper outside of
The Switch if it arranges the material it holds behalf of The Switch by the
stock places that are used at The Switch’s ERP system. The only exigency
for subcontractors is to arrange inventories in the way that inventory can
be done every month and it can be reported to The Switch. Of course it is
desirable to receive the project specific inventory lists in order to pursue
more reliable inventory management but in some cases it is impossible for

subcontractor to do so or it would be too expensive compared to benefits.

The intention behind increasing the number of stock places is to make the
inventory valuation by projects easier and more reliable. Also the project
specific stock numbering improves the inventory management and pro-
vides reliable information about the material used in the projects. Using
the virtual stock places is the only way to manage the inventories because
the ERP system in use doesn’t provide any other practice to do that when
taking the case company’s special features in the way of operating into
account. In other words the current way of using the ERP system doesn’t
support case company’s project based way of operating. The whole pro-
duction process and supply chain are very complicated and that’s why fol-
lowing the material flow is essential for knowing the quantity of material
and where it is placed. The ERP system in use at The Switch is built more
like for those companies whose production is more stable and more pre-

dictable when it comes to inventories.

Other reason for taking more stock places in use is that the ERP system
doesn’t earmark the material for certain projects that it has been pur-
chased for. Item index shows how much there are material in the stock,
how many pieces are coming in or going out and how many items are re-
served for production. But there is no information available for which pro-
ject the items have been purchased at the first place. The current way of
using the ERP system doesn’t support the inventory management but es-
tablishing the project specific stock place system allows better material
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follow-up. This procedure improves the material management because all
items purchased for certain project are placed on certain stock place
which contains only components and other materials for only this one pro-
ject so the material is earmarked in that way. The mapping of stock places
Is shown in appendix 4.

The inventory valuation is part of monthly reporting and is done in every
month. First of all, the cut-off period when all changes to inventories is for-
bidden must be clearly determined and informed to people who may have
access or interest to do changes. The cut-off day is the first working day of
a month. When the cut-off takes place the comparison between subcon-
tractors’ and ERP system’s inventory balance can be made. Every month
subcontractors deliver an inventory report of the material and components
that they have on behalf of The Switch. These inventory files are available
for the case company’s usage. After matching the inventories the deviation
report of the inventory balances can be run. The report shows if there are
differences between balances received from subcontractors’ files and the
balances received from the ERP system. If deviations occur it must be
traced which has caused them. When the faults are found the corrections
can be made. This matching must be done properly to reach the correct
guantities of the items in inventories that the real value of the material in

inventories can be calculated.

Since the inventory balances are fixed the inventories are divided into two
categories: prototype and mass production. O-series are considered case
by case if they belong to prototype or mass series classification. The divi-
sion is done because prototypes and mass series are valuated with differ-
ent procedure. Prototype gets its value from monthly project report and
mass series from what there really are in the stock for the project. If the
estimated length of a project is more than one year POC method is used.
Only prototype projects can last more than a year. The IAS 11 deals par-
ticularly with POC method.
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Prototype
Inventory Mass series
Type
POC
length > 1 year

Figure 7. The division of inventories for valuation.

In the figure 7 the three classes is shown in which inventories are divided.
The class the project falls in rules how its inventory value is calculated.
When it comes to prototype project, the monthly income statement of pro-
totype project is printed out and the direct costs presented on project’s
monthly income statement are added up; materials and supplies, subcon-
tracting, variable personnel costs, and fixed personnel costs. The sum of
direct costs incurred during the month in question is recorded as a change
in stock to income statement. The costs are added to the previous month’s
inventory value of the project and this equals to the value of work in pro-
cess for prototype project in balance sheet. The value of finished product
is calculated with same means. The product is considered as finished
when it is ready to be delivered. Proto projects don’t hold material invento-
ries but all are valued as WIP or FP. The inventory voucher is created and

transferred to accounting.

The prototype project is valued by using the POC-method if the project
lasts over a year. In this case, the project is valued as in IAS 11 Construc-
tion Contracts stands. Revenues and costs of long project are recognized
as revenue and expense by the stage of completion of the project at the
end of the month. In other words the inventory value of over-a-year project
isn’t set up as an asset in the balance sheet. In the case company the
percentage of completion is calculated by dividing the realized costs by

estimated costs. IAS 11 is presented better in the chapter 2.4.3.
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The inventory values for mass projects are calculated by using the infor-
mation about the quantity of the material that is in the stock. To value the
mass project’s material inventory the inventory reports of stock places that
holds the material of the project in question are printed out by using the
average purchase price. The total of this report shows the value of the ma-
terial in those inventories and it is the value of material inventory of the
project. Mass projects’ WIP inventories are valued with the same principle
than material inventories: the quantity of items multiplied by the average
purchase price. In the current situation the WIP inventory for mass projects
is calculated only when drawing the financial statement not when doing
the monthly reporting because the turnover of the current mass products is
very fast. This situation may change in the future but then it needs to be
considered again. It doesn’t make a change if the value is in material in-
ventory or in WIP inventory because the valuation method is same so the
value is same. In addition, the monthly reporting is done only for internal
purposes and the information about how much money is tied up in WIP
inventory isn’t needed in monthly basis. The value of finished mass prod-
uct is calculated by adding sales freight, testing, and packing costs to the
value of BOM of the product. After the valuation the voucher for account-

ing is created.

To value proto projects and mass projects with different methods is con-
sistent because the cost structure for the projects is different. A large
share of the total costs in proto project consists of other costs than materi-
al. For example, designing and testing causes a lot of costs for proto pro-
jects. In that point of view the project specific income statement which
shows all direct costs of the project is the most reliable source of infor-
mation for valuing the inventory. On the contrary, in mass production pro-
ject the share of other costs than material is very small so the cost of direct

material costs is sufficient.

IAS 2 governs that the cost of inventories should comprise of all costs of

purchase, cost of conversion, and other costs if they are incurred in bring-
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ing the inventories to their present location and condition. But in this case
the other direct costs than material of mass product is considered to be
unsubstantial when comparing them to the whole cost structure, that other
costs than material doesn’t need to be taken into account when valuing
the inventories of mass projects. In the contrary, valuing the prototype pro-
ject’s inventories all direct costs is included in the value because the share
is so remarkable. Overheads isn’t included in either one of inventory type
because it would require advanced calculation systems and till the end the
share of overheads is estimated to be unsubstantial compared to the other
costs. The same reason applies to IAS 23 that the borrowing costs aren’t

taken into account in valuation.

4.5 Implementing the inventory valuation process

As it is illustrated before, the inventory valuation process and inventory
management are tightly connected in order to receive reliable inventory
value. Both processes must work fluently without any complications. Being
a result of that, one of the most important factor receiving the correct and
reliable value for inventory is that all materials that are held by enterprise
with the intention to use them in production or other way to used to gener-
ate profit are recognized in the inventory and the value of the material,

semi-finished or finished product is known reliably.

In the suggested solution the biggest change will be the increased amount
of the stock places. This is the factor that causes most of the adjustments
that need to be done to be able to put the suggestion into action. To con-
trol the numerous stock places one of the most important factor is to in-
form all employees working in the functions that might affect the value and
balances of inventories. And to make the suggestion feasible it also re-
quires that subcontractors are committed to new process in the matter of

inventories. Subcontractors have to use the item codes given by The
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Switch in order to make the monthly inventory work and also they need to

consider arranging the storing by the stock places.

4 5.1 Material Process

Material process is essential in a matter of managing inventories and pur-
suing the correct balances of inventories. Material process shows entire
material flow in the organization: why the material is acquired, which oper-
ation uses it and when material is consumed out. It is described below
how The Switch Drive Systems should arrange its functions and opera-
tions that impact to the inventory management to receive the correct value

of the material that is in the possession of the company.

The idealistic material process, seen in figure 8, begins always with sales
order. When company is received the sales order the project is opened.
When opening the project the cost center is given for the project. The cost
center is formed from five numbers. The first number tells if the product is
generator or converter, second number stands for which field of the re-
newable energy the project is produced for and the third number tells if the
product is prototype or mass series. With 0O-series the project opener uses
one’s own consideration if the product falls better into the form of proto-
type or mass series but usually the nature of O-series is closer to proto-
types. And the last two numbers forms the function which causes the cost.
The stock place on which the project will be finished is determined and
also the stock place chain on which the material for the project is stored
and purchased is determined in the phase of opening the project. The pro-
ject openers are in charge of keeping up the records to know which stock
place chains are available and which are in use. The aim is to “recycle” the

stock place chains.
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Sales Order

&9 Bill of Material
Qib Purchase Order
&5 Receiving
&9 Stock

Figure 8. Idealistic Material Process.

Since the sales order is received and recorded in the system BOM for the
products that customer ordered is designed. BOM consists of many levels
creating the structure of the product. The BOM could be described as a
recipe of the product. The first level is the finished product, the second
level is the subcomponents the product is assembled and the lower levels
include all components and material needed in subcomponents. Whether
the purchase responsibility is on The Switch or on the subcontractors it is
determined on the BOM by marking components and material active or
passive. This is important for purchasers that they know what to acquire.
And when calculating the value for finished products the components that
are marked as passive aren’t included in the calculation of the price of the

product.

The third step in material process is to acquire the material needed in the
production. Before purchasing, the item codes for all components must be
created by using the code generator. Most of the purchase orders are
made based on the BOM but purchase commands can come from other
source as well, for instance from production manager or testing. The gen-

eral principal is that all acquisitions are made through purchase orders so
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that all material is registered in the system. Even though all purchases
must be recognized in the ERP system all material doesn’t need to be in-
cluded in the inventory value. For the cases like that there is a tipping
codes and row code three in use. The tipping code is usually used if the
job performance such as calibration is bought. The row code three comes
to a question if a component isn’t wanted to be included in the balance of
the inventory. But cases when using row code three are very rare. There
are instructions for purchaser which material and components should be
recorded in the ERP system and stock accounting, and how to use the

code generator.

In receiving phase three things must be checked carefully: the number of
items received, if the stock place in purchase order is the same as it is re-
ceived in, and that the stock place is consistent to a project number. Pur-
chaser marks the stock place in the purchase order but mistakes might
occur. Double checking of the stock place number when receiving is im-
portant in order to get the inventory balances right. When recording the
receivings to the ERP system there are many options about what shall be
updated and what shall not. The option “don’t update previous purchase
price“ must be checked because it would twist the average price of the
item in the case when just a few items has been purchased for a prototype
project and there could be volume discount available. Because the previ-
ous purchase price isn’t updated automatically purchasers must update
the prices manually. When purchaser calls for offers and if there is differ-
ences between mass price and unit price the mass price must be used as
previous purchase price and updated it to the ERP system. If the mass
price is not available the lowest price must be used as a previous pur-
chase price. Previous purchase price is used when pricing the products or
estimating the costs and the average purchase price is used in valuation

of inventory.

To move the items from an inventory place to another the inventory trans-

fer occurs. Inventory transfers are made in ERP system. When making the
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transfers the covering letter must be printed out to have a better control
what has been transferred and where and if it has reached the destination.
The covering letters must be printed out even if the transfer occurs within
the same physical stock but between the projects. That way it is easier to
keep on track with the transfers in a case if there are any deviations in in-
ventory balances in the end of month. To have all transfers on the paper it
is easier to check out if it's because some item is transferred from or into
wrong stock place. The information about transfer orders from or to a pro-
ject must reach the accounting that accountant can post an adjusting entry
to project costs. This procedure is very important in order to get correct

project costs.

By following these models of operations the items in inventory ends up in
the right stock place with the right value which results in correct inventory
value in financial statement. The biggest change from the perspective of
inventory management is that when the project is delivered the stock plac-
es the material of the project was hold in are emptied. In practice, for all
projects are purchased material that hasn’t been used in production for a
reason or another. In current process, this excess material tends to be re-
mained in inventory without any consideration of its purpose of use in the
future. So the material left on stock places is recognized and the purpose
of use in the future is considered by the technical account manager. The
excess material is transferred to “free stock” to wait for next project in the
value of average purchase price or to obsolete inventory if it is assumed

that the item doesn’t generate value for the company in the future.

4.5.2 Inventory Valuation Process

The inventory valuation process presented in appendix 3 generates the
right value for inventories if the material process has been done correctly
and the inventory balances stack up. But there are many things in valua-

tion process that must be agreed on. First of all the inventory valuation is
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done on the first working day of a month. It must be decided who is charge
of matching the balances of inventories, runs the deviation report and
makes corrections and also who calculates the value for inventories and

inventory change and prepares the accounting vouchers for accounting.

In the suggested process, to know how to divide the inventories into mate-
rial, WIP and FP inventories the determinations of the inventories must be
made clearly. Material inventory consist of material that are intended to
use in mass production but the production hasn’t been started yet. Work in
process inventory for mass production includes all materials that are in the
started production. In the started production is considered products that
are under the production at The Switch’s production halls. As for proto-
type, all started projects are considered as work in process. Finished
products are products that are completed and ready to be shipped to cus-
tomer. The projects that lasts over a year isn’'t even included in the value
of inventories because its revenues and costs are recognized as revenue
and expense by the stage of completion of the project in accordance with
IAS 11.

The problem with components that The Switch has purchase responsibility
on and which are delivered to subcontractors for manufacturing the sub-
components will be solved by doing “production planning” order. BOM is
created for the subcomponent which includes all components that are
used to produce it and the subcontractor's work. The order is made for
subcontractor about a product that includes the component The Switch
has purchase responsibility. When receiving this “production planning”
component the production run for it is done at the same time. In that case
the subcomponent is finished, it consumes the purchase responsibility
component from the stock place it was recorded, and the inventory bal-
ance is increased by one finished sub-component and decreased by the
components that it consumed. In addition, when doing the production run
the value of the component is calculated based on its BOM. This same

procedure must be followed even when changing the revision of a compo-
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nent. This practice enables that the component is recognized in the inven-

tory with its real value.

Once the project is completed the stock places it used, must empty out of
the extra materials that wasn’'t used in the project. By doing that The
Switch tries to get better control over its inventories. The inventories tend
to increase due to current inventory operations. The reason is that excess
components aren’t possible to recognize in ERP system. By recognizing
and considering the usage of extra material, The Switch tries to achieve

remarkable savings compared to current situation.

4.6 Managerial implications

The findings of this research are useful in two ways, academically and
practically. First of all, any previous studies don’t exist that handle the top-
ic under this study as a whole. At the best this study opens the discussion
around the inventory management influencing on the inventory valuation
and by that way to the profit and performance of a company. The literature
overview on inventory management and accounting lay down good foun-
dation for the future researches and point out some factors that need to be

taken into the consideration in assessing the value of inventories.

The practical side of the findings is that results can be used with few modi-
fications for the other company’s purpose as well. This study offers good
framework for the other manufacturing companies that considers reshap-
ing its inventory valuation processes. Obviously, case specific factors and
matters need to be taken into consideration but the factors affecting the
inventory processes are presented in this study. Many corporations can
draw the conclusions of what are the best procedures for it based on the

suggested process founded in this study.
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4.7 Validity and reliability

In the qualitative study, the research is valid if it represents accurately
those features of the phenomena that it is intended to describe, explain or
theorize (Long & Johnson, 2000, p. 31). There are four criteria that define
a valid case study: significance to public or theoretical interest; complete-
ness that the whole case is communicated; consideration of alternative
perspectives by drawing the work of other researchers; sufficient evidence
is provided to enable the reader to make one’s own judgments. (Brewerton
& Millward, 2009, p. 56)

Validity can be divided in internal and external validity. The internal validity
exists in the research in which the relation between theoretical and con-
ceptual definitions is logical. In other words internal validity requires that
conclusions, concepts and assumptions are consistent. External validity
indicates the relation between conclusions and empirical evidence. Esti-
mating the validity of qualitative research is mainly revising the researcher.
The internal validity can be revised by reasoning because it mostly reflects
the academic capability of the researcher. And as for revising the external
validity is also related to researcher as well. It can be said that research
contains external validity if the researcher has drawn right conclusions
from the observed situation or the situation is described just like it is.
(Gronfors, 1982, p. 174)

To point out the reliability is part of estimating the validity. The acquired
data has reliability when it doesn’t include any contradictions. The data
can have reliability without having validity but no other way around. There
are four categories in which the estimating of reliability can be divided:
consistency, an accuracy and objectivity of the phenomenon, and continui-
ty of the phenomenon. (Grénfors, 1982, p. 175)

This research can be stated valid because all the factors mentioned above

fulfills. First of all the study meets the four criteria listed by Brewerton and
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Millward (2009): the research is significant, the whole case is described
thoroughly, previous researches are used to verify the results, and suffi-
cient evidence to draw the solution is provided. The research holds the
internal and external validity as well. Study is reliable also due to contra-
dictions are eliminated. Results and conclusions are logical with the theory

and problem configuration.
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5 DISCUSSION AND CONCLUSIONS

Inventory valuation is obligatory part of the financial statement. It has di-
rect impact on the balance sheet and income statement and that way to
the profit. These are few reasons why inventory valuation is essential to be
done right by using the methods that are most suitable to illustrate the fi-
nancial situation of a company. The allowable methods depend on the fi-
nancial statement norms the company uses in drawing up the financial
statement. Inventory management is directly linked to inventory valuation
because it determines the levels of inventories and the values of the items
in inventory. It has substantial impact on the profitability and the firm’s per-

formance.

The call for this research arose from the need of the case company to re-
shape its inventory valuation system and improve its inventory manage-
ment. There exist many problems in the current processes that affect to
the reliable and usefulness of the received information about inventories
which affects both the inventory management and valuation. In the first
chapter the adjustments for the research was made and the main research

guestion was formed as follows:

How the inventory valuation process should be improved in the

case company?

The process flow chart of the new valuation process is shown in appendix
3. The empirical data that was used to form the results is gathered by ob-
serving and using the unstructured interviews. The result is formed by us-
ing the current procedures by editing and mixing them. The result is organ-
ized in the respect of the special features of the case company in which
the most distinct is the prototyping manufacturing, so called model factory

concept.
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The new process upgrades the reliability of the information received from
the inventories. This is due to all items that are owned by The Switch and
are intended to use in production are recognized in the stock accounting.
In addition, the items hold correct value. The reliable inventory knowledge
improves the inventory valuation process and inventory management. The
knowledge is straightly used in the valuation of material inventory and
mass projects’ WIP inventory. What it comes to improvement of inventory
management the knowledge of what there really are in the stocks and for
which project it's purchased for or if the material is in free use are huge
amendments to material management. The most important development
in the inventory management process is to recognize the leftover compo-

nents and have the consideration over them of their use in the future.

Even though the improvements are significant and advantageous they
don’t require that many changes to the current way of operating because
the new process is formed based on the present procedures of the case
company. Some procedures have been reshaped and some is sharpened.
Also the instructions are stricter. The biggest change is that there exists a
process as a whole that needs to be obeyed. The change in the number of
stock places is the major reason why employees needs to be trained be-
cause it's essential that they understand the importance of the stock
places and that the stock places hold material of the correct project. From
this point of view the special attention must be paid to stock transfers, if
the transfer occurs between right stock places or if the information must be
sent to accounting. The other factor that needs special attention is acquir-

ing the material if it's necessary and is done to the right stock place.

In order to get reliable and useful inventory valuation process there are
two processes that need to be handled separately: material flow process
and inventory valuation process. Material process includes all functions in
the organization that acquires moves and consumes material to or from
the inventory. Valuation process is the process that determines the value

of inventories. Valuation procedures form the process. These two pro-
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cesses are very close to each other and they should interact with each
other. Material process uses the information from valuation process in
purpose of purchasing and pricing. Inventory valuation process uses the
information from material process about the inventory balances and values
of items. Based on the division of the processes two sub questions were

set. The first one was:

What are the procedures of the inventory valuation methods and
models that are the most suitable for the case company in the re-

spect of its way of operating?

About inventory valuation and executing it has been governed in EU’s leg-
islation and Finnish national legislation. EU’s legislation gives the bounda-
ries within the valuation must be executed in Member States. Finnish leg-
islation bases on the EU’s directives. Public companies have to draw its
financial statement in accordance with [IFRS standards. Other
accountables in Finland can use IFRS standard in its own accord. The
Switch Drive Systems prepares its financial statement in accordance with
IFRS voluntarily. The Switch has operations and customers all around the
world. Drawing up the financial statement by using IFRS norms is benefi-
cial for the case company because IFRS enables the international com-
parison for suppliers, customers and creditors. IFRS norms have a specific
standard, IAS 2, for valuating inventories. The objective of IAS 2 is to pre-
scribe the accounting treatment for inventories. There are two other

standards IAS 11 and IAS 23 that deals partly with inventory valuation.

According to IAS 2 all costs of purchase, conversion and other costs
should be included in the value of inventory. In the new valuation process
that standard isn’t fully applied. The other costs of mass products apart
from material costs are completely excluded from the value of material and
WIP inventories. The share of other costs compared to material costs is
minor so those costs are considered to be not important to be included in

the value of inventory. But in prototypes the other direct costs such as la-



73

bor costs and testing is notable so they are taken into account in inventory
value. The overheads such as property maintenance are considered to be
minor cost compared to material costs of products so they are excluded of
the valuation even though legislation and IFRS enables including them in
the value of inventory. IAS 11 Construction contract has been fully
adapted to the new procedures of inventory valuation. Adding the borrow-
ing costs to the value of inventory as it is allowed in IAS 23 wasn’t consid-
ered significant in the case company. Borrowings aren’t used that way in
the case organization that the expenses could have been separated for

individual products in inventory and anyway, the cost would be so minor.

The valuation methods has been put together to be as logical as possible
to meet The Switch’s external and internal environmental requirements.
The suggested inventory valuation method is resulted to be the simplest
as possible but still give the correct value in the boundaries of regulation.
The information of inventories isn’t directly used in pricing or product cost-
ing in the case company so there aren’t that heavy external requirement
for the valuation process what it comes to adding other costs than material
to the value of inventory. Even though, most of the costs are dropped from

the valuation the process obeys the prudence principle.

The other sub question was:

What is the significance of the inventory management in the case

company?

In the case company the ideal material process starts with sales order.
The BOM must be designed for the ordered products. Based on the BOM
purchasers make the purchase orders. The material arrives and is stored
in the stocks. This material that is in a possession of The Switch and has
purpose to generate profit for the company needs to be capitalized as in-

ventory in balance sheet. To get the correct value all items that are re-
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garded as inventory needs to be recognized in the stock accounting and

those items needs to hold a correct value.

The current problems in the case company concerning the material man-
agement is that material acquired for a subcomponent hasn’t recognized
in the inventory and the control and instructions of updating prices of the
items has had deficiencies. But from now on the BOM is created for indi-
vidual subcomponents. So when receiving them the production run is
made and it consumes the material form the inventory that has been at-
tached to the subcomponent and produces one item. The instructions of
keeping up the correct price for items are sharpen. Also the instructions of
using codes in ERP system that doesn’t update the stock balances are

sharpen.

The current inventory management is quite advanced in some parts. For
example The Switch uses lean manufacturing in its operations. This im-
proves the inventory management in its own part. But according to this
study the agile manufacturing would be more suitable for the case compa-
ny because the demand is low and the variety and volatile is high. Hence,
leanness may be the element of agility. The supply chain management is
on the good level as well. The list of suppliers is long and the knowledge
of lead times and such important information is very good.

Even though the previous studies’ shows mixed results about the im-
proved inventory management influence to performance it can be rational-
ly argued that in this case the improvement in inventory management in-
creases the financial performance. This is fact because currently so much
money is wasted in components that aren’t ever going to be used because
they get lost in the stocks due to they aren’t earmarked any way. Also by
recognizing all items in inventory with right value improves the financial
forecasting. But it can’t be rationally concluded that inventory management
improves the performance. In some way it will because good inventory

management releases the resources from keeping up the inventories to
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other functions but it can’t be concluded how effectively this improvement

will show in the case organization.

Considering the amount of time given for the researcher to build up a new
inventory valuation process the suggested process is the best solution un-
doubtedly. Each minor factor that is raised from the empirical data is taken
into account and solutions are searched interactively with the representa-
tives of the case company. Due to the delimitation that excluded excep-
tions from the research might still occur and it's not necessary that for
those occasions the answer is found in the new process. In addition, the
understanding and knowledge of the current issue of researcher can be
challenged. There can be issues that haven’t come up when collecting the
empirical data or there could be unsaid things in the case organization that
are assumed to researcher to understand. Also it can be considered which
way the solution would have formed if changes had been arbitraries and
operations were changeable. In conclusion, this suggestion might not be

watertight but regarding to given delimitations this is the best practice.

Two topics arose for the further study suggestions. The first is examining
how the new inventory valuation process and improved inventory man-
agement affects the profitability and performance in the case company.
This would be the logical continuation for this research to examine how
these changes really affected the case organization. This could be studied
by using the comparison of financial data such as inventory value and
change in stock. Also interviews could be practicable about how the im-
provements in inventory management have affected the development of

the production.

The second research suggestion is to find how to optimize the inventory
value of the case company. By studying the inventory levels and finding
the optimal inventory level the significant improvements in profitability and
performance could be assumed to notice. Optimizing inventories could

bring up the deficiencies of the current production systems and to chal-



76

lenge the project based manufacturing; is it the most beneficial way of op-
erating to acquire material for the actual need of the production or could

there be other balance.
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Date Attendees The agenda of a meeting
31.5.2012 Manager of administrative services, | Agree on the goals of the research
Operations controller
4.6.2012 Manager of administrative services, | Plotting the need for new inventory
Model factory manager valuation process
6.6.2012 Operations manager Current inventory valuation process
7.6.2012 Accounting controller Case company’s external require-
ment
4.10.2012 Accounting controller, Operations | 1st meeting of “project group”: the
controller,  Business  controller, | current process, it's weaknesses,
Manager of administrative services, | requirements for new process, pos-
Project manager sibilities for new process
18.10.2012 | Manufacturing manager, Purchaser | Pitfalls of the procedures of new
intended process
29.10.2012 | Project Managers The possibilities in ERP system in
use
29.10.2012 | Purchaser The purchasing process in Vaasa
29.10.2012 | Senior sourcing manager, Model | The production and material man-
factory manager, Development | agement process in Vaasa
engineer, Logistic engineer, Pur-
chaser
31.10.2012 | Accounting controller, Operations | 2" meeting of “project group”: tak-
controller, Business controller, | ing the planning of new process
Manager of administrative services, | further — resulting nearly completed
Project manager, Model factory | new inventory valuation process
manager
8.11.2012 Operations controller Discussing about some details
27.11.2012 | Operations controller, Manager of | Discussing about some details
administrative services, Manufac-
turing manager, Purchaser
13.12.2012 | Accounting controller, Operations | Going through the intended process
controller
14.12.2012 | Operations controller, Project man- | Planning the testing of the process
agers
17.12.2012 | Project managers Testing the intended process
18.12.2012 | Accounting controller, Operations 3" meeting of “project group”: mak-
controller,  Business controller, | ing the decision of beginning the
Manager of administrative services, | implementation of the new process
Project manager, Model factory

manager
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Appendix 3. Inventory valuation process flowchart.
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Appendix 4. The table of stock places.
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Stock places Nr. Elrglosll?sgs ;fgzﬁ” g-rsoé?ies/ Mass 1 | Mass 2 | Mass 3
Subcontractor 1 20 20 20.01 20.02 20.03 20.04 20.05
Production 1 21 21 21.01 21.02 21.03 21.04 21.05
Subcontractor 2 22 22.01 22.02 22.03 22.04 22.05
Subcontractor 3 23 23.01 23.02 23.03 23.04 23.05
Subcontractor 4 25 25.01 25.02 25.03 25.04 25.05
Subcontractor 5 26 26.01 26.02 26.03 26.04 26.05
Subcontractor 6 27 27.01 27.02 27.03 27.04 27.05
Production 2 51 51 51.01 51.02 51.03 51.04 51.05
Subcontractor 7 52 52 52.01 52.02 52.03 52.04 52.05
Subcontractor 8 64 64.01 64.02 64.03 64.04 64.05
Subcontractor 9 70 70.01 70.02 70.03 70.04 70.05
Subcontractor 10 72 72.01 72.02 72.03 72.04 72.05
Subcontractor 11 | 75 75.01 75.02 75.03 75.04 75.05
Abroad XX xx.01 xx.02 xx03 xX.04 xX.05
Spare Parts 100

Direct Delivery 150

Obsolete 1 49

Obsolete 2 80




