On Value and Waste

‘Tue word vALUE, it is to be obferved, has two different mean-
ings, and fometimes exprefles the utility of feme particular object,
and fometimes the power of purchafing other goods which the pof~

~#feflion of that objet conveys. The one may be called; ¢ value in
# ufe;’” the other, ¢ value in exchange.” The things which
have the greateft value in ufe have frequently little or no value
in exchange; and, on the contrary, thofe which Have the greateft
value in exchange have frequently little or no value in ufe.
Nothing is more ufeful than water: but it will purchafe fearce
any thing; fcarce any thing can be had in exchange for it. A
diamond, on the contrary, has fcarce any value in ufe; but a
very great quantity of other gaods' may frequently be had imex~
ghange for it. : ‘

Peter Wallstrom

LULEA
UNIVERSITY

OF TECHNOLOGY






LULEA
UNIVERSITY
OF TECHNOLOGY

DOCTORAL THESIS

ON VALUE AND WASTE

Peter Wallstrom

Luled, August 2016

Division of Structural and Construction Engineering
Department of Civil, Environmental and Natural Resources Engineering
Lule& University of Technology
SE - 971 87 LULEA

www.ltu.se/org/sbn



Printed by Luled University of Technology, Graphic Production 2016

ISSN 1402-1544
ISBN 978-91-7583-472-6 (print)
ISBN 978-91-7583-473-3 (pdf)

Luled 2016

www.ltu.se
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Abstract

Abstract

Value and waste are concepts that are used in improvement projects. In lean the
concepts are fairly simple. Reduce the waste and the value has increased.
However, value is both multidimensional and differs over time. If the concepts
value and waste are to be used, the concepts must be clearly defined and
measured. Otherwise, value can be reduced for the customer/user and the cost
increased for the producer/seller. The purpose in this thesis is to investigate
how value and waste are perceived by different stakeholders, how value and
waste are related, and how value and waste are measured.

The focus of the study is the improvement of production and services. The
study does not investigate the product/service development. The conclusions
are based on a number of cases and research from different fields such as
resource-based view and marketing.

The study use mix of qualitative and quantitative methods. Measures of
forecasting accuracy and their relations where explored with different
statistical tools in order to understand the influence of measures and
dimensions. The view of value concerning energy efficiency was examined in a
statistical analysis of a survey concerning stakeholders’ view of a specific
value, energy efficiency, as well as their influence on the value creation
process. A multiple qualitative case study explores the relation between value
and waste in different settings and the consequences of waste focus. The
findings in the multiple case study are confirmed and elaborated further by an
additional case study, both qualitative and quantitative, of value stream

mapping.
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Value and waste are analysed with the use of order winners and qualifiers.
Also, a model to clarify the consequences of mixing value creation and value
exchange for customer/user and producer/seller have been defined and used in
the analysis.

Depending on the stakeholder there is a difference between whether value can
be regarded as a use value, exchange value or both. Even if exchange value is
related to a specific moment in time, use value is not. The view of value differs
among stakeholders which increase the risk of sub-optimisation in production.

Value and waste have multi-dimensional properties and there are links between
the different dimensions. The relationships depend upon the situation in
question. The lean seven types of waste are not independent dimensions. Also,
the concept of waste as anti-value is too simplistic. In all cases studied the
focus is on waste, not value. Also, it is often the symptoms of waste that are of
interest in measures taken not the root causes. Reduction of waste without
considering the value can create new waste. Since waste is a dependent
variable, it should not be measured without considering value. Another
complication is that value and waste often occurs at different points in time and
in different settings.

Single measures are sensitive to its environment. Several measures are more
robust. Measures distort and influence the perception and thereby the decision
of the studied phenomena. Also, the notion of value and waste becomes harder
to define and trace as the resolution and detailing of the studied process
increases.
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Abstract in Swedish

Varde och sléseri ar koncept som anvands i forbattringsprojekt. | lean
framstalls koncepten som tamligen enkla. Minska sldseriet och vérdet okar.
Men varde ar multidimensionellt och komplext vilket kraver en forstaelse av
begreppet varde. Om varde och sloseri ska kunna anvéandas framgangsrikt
maste koncepten/begreppen vara definierade och matbara. Annars kan vardet
minska for kunden/anvéndaren och kostnaderna 6ka for producenten/saljaren.
Syftet med avhandlingen &r att undersoka hur véarde och sloseri uppfattas av
olika intressenter, hur varde och sldseri ar relaterade och hur véarde och sloseri
kan matas.

Fokus ar pa forbattringar av produktionprocesser (service och varor) och
kopplingar till védrde och sloseri, inte utveckling av produkt/service.
Slutsatserna ar baserade pa ett antal fall med stod i olika forskningsomraden
som resource-based view och marknadsforing.

Studien anvander sig av kvalitativa och kvantitativa metoder. Matt for
prognosnoggrannhet och deras relationer undersoktes med olika statistiska
verktyg for att forsta influensen av matt och dimensioner. Darefter undersoktes
synen pa vardet kring energieffektivitet hos olika intressenter i Sverige och
Tyskland. En multipel kvalitativ fallstudie undersokte forhallanden mellan
varde och sloéseri i olika miljoer samt konsekvenserna av sloserifokus.
Resultaten  bekrdftades och utvecklades i en fallstudie av en
vardeflodeskartlaggning som kombinerade kvalitativa och kvantitativa
metoder. Dessutom gjordes en litteraturstudie och analys som komplement och
utveckling till artiklarna inom vdrde, sloseri, intressenter och angransande
omraden.
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Vérde och sloseri analyseras med hjélp av ordervinnare och orderkvalificerare.
Dessutom foreslas en modell for att tydliggéra konsekvenserna av att blanda
vardeskapande och vardefangande atgarder for anvandare och producent.

Beroende pa intressent ar det en skillnad huruvida véardet kan anses vara
bruksvarde, utbytesvarde, eller bada. Utbytesvarde ar relaterat till en viss
tidpunkt emedan bruksvarde har ett storre tidsspann. Vérdesynen skiljer sig
mellan olika intressenter vilket 6kar risken for suboptimering i en produktion.

Vérde och sléseri har multidimensionella egenskaper som &r relaterade. Dessa
relationer &r situationsberoende. De sju varianterna av sldseri som anvands
inom lean &r inte oberoende och att se sloseri som anti-varde &r for enkelt. | de
studerade fallen ar fokus pa sloseri och orsakerna till sloseri utreds sallan. Att
reducera det som anses vara sloseri, utan att ta hansyn till vérde, kan leda till
nya former av sléseri. Eftersom sléseri ar den beroende variabeln bor varde
definieras fore sloseri. Ytterligare en komplikation &r att véarde och sléseri ofta
upptrader vid olika tidpunkter och i olika miljoer.

Flera typer av matt bor anvandas. Enskilda matt &r kansliga. Flera matt &r mer
robusta. Matt influerar uppfattningen och darmed besluten kring ett visst
fenomen. Exempelvis bor sléseri kompletteras med kostnad. | och med att
uppldsningen i en process O6kar blir varde och sloseri svarare att definiera och
maéta.
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Preface

Preface

?
In the beginning confusion prevails.

The compass needle's desperate search for the magnetic north. The map's with
the only words: "Terra incognita”. And a mountain is reaching beyond the sky.

Somehow things find their directions. Maybe the endless Balthazar walks do
work! The compass needle stops spinning (perhaps still tremble a bit). Hesitant
lines starts to replace Terra incognita.

!
...and with a limited knowledge, the possibilities are endless.

A guitarist in Eagles that was convinced of the unearthly genius with fingers
beyond magic. These fingers could play things any virtuoso would have
dubbed. After years of practice the eagle got it. He could play what unearthly
genius did years ago. Later, the eagle actually met the unearthly genius and the
unearthly genius told him the secret: | dubbed it!

A Canadian drummer, with a surname that seems to be hard to pronounce even
it is not spelled "Brzezicki", learned to play a part unknowing of that it was
originally recorded with the tape slowed down.
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A bass player practices to achieve the speed and clarity of another bass player
produced by Ken Scott. Decades later Ken revealed so much more: It was
dubbed with the tape slowed down.

Then, in a moment slightly longer than the Planck epoch, one detail, hardly
visible in a microscope, grows larger than Mount Everest.

The compass needle spins and the lines in the map fade.
Back to the drawing board.

Still, of all the methods, approaches, theories this is probably the most
important one:

?

Special thanks to (in no particular order): Anders Vennstrom, Jutta Schade,
Ove Lagerqvist, Rickard Garvare, Thomas Olofsson, The crew at HIS, The
crew at LTU, Diana Chroonéer (For the hedgehog care), Hakan Wallstrom (For
a call beyond duty, else smthing wou mght be missing) Terese Lantto (Who
still swears by: “Matematik kan inte anvandas, bara missforstas”, a statement
which still does not lend itself to the English tongue.)

Somewhere in time and place

Peter Wallstrom

(The picture on the cover is from the original edition of An inquiry into the
nature and causes of the wealth of nations by Adam Smith.)
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ASM - The American system of manufacturing
CFE - Cumulated forecast error

EQ - Equation

JIT - Just-in-time

MACSs — Mean absolute change scaled

MAD - Mean absolute deviation

MSE — Mean squared error

NHTSA - National Highway Traffic Safety Administration
NOS — Number of stockouts

PCA - Principal component analysis

PDP — Product delivery process

PIS — Periods in stock

RBYV — Resource-based view
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1 INTRODUCTION

This chapter provides background and motivation for the thesis. The purpose,
aim, and research questions are introduced. The chapter ends with the outline
of the thesis and the personal contributions.

1.1  Background

In March 2014, the US Justice Department and Toyota reached a settlement of
$1.2 billion. The charge was that Toyota defrauded consumers in the autumn of
2009 and early 2010 by issuing misleading statements about safety issues in
Toyota and Lexus vehicle. Toyota was also misleading US authorities
concerning the same issue, unintended acceleration by pedal entrapment. The
unintended acceleration had two causes, entrapment of the gas pedal by an all-
weather floor mat or a sticky gas pedal. In 2007 reports alleging unintended
acceleration in Toyota and Lexus vehicles led to an investigation by the
National Highway Traffic Safety Administration (NHTSA). NHTSA identified
several Toyota and Lexus models that could have problems with unintended
acceleration and should therefore be recalled. While denying the need to recall
any of its vehicles to NHTSA, Toyota conducted an internal investigation with
similar conclusions as NHTSA. Toyota’s results were never shared with
NHTSA instead the company negotiated a limited recall of 55000 mats and no
vehicles. Within Toyota this was regarded as a major victory since it saved
“$100 million + in unnecessary costs”. Shortly after the announced mat recall,
Toyota engineers revised the internal design guidelines to reduce the risk of
unintended acceleration. However, Toyota decided that the revised guidelines
would be applied only for the models receiving a “full model redesign” which
a model underwent approximately every three to five years. In 2009 several
new vehicles were produced and sold without the improved guidelines from
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2007. Among these vehicles were, Lexus ES350, a model involved in an
accident in August 2009 that killed a family of four. The accident was caused
by the unintended acceleration (floor-mat entrapment). In the beginning of
October the same year, Toyota engineers issued a design chance concerning
the “sticky” gas pedal to the supplier in order to prevent the risk of unintended
acceleration in the US market. Internally this was described as an “urgent”
measure and a “major” change where inventory units of the old pedal should
be scrapped. In the end of October, Toyota’s recall decision group cancelled
the design change instruction of the “sticky” gas pedal in the United States. No
information of the cancellation was allowed to be in writing. The recall of the
change was to hinder NHTSA from learning about the “sticky” pedal problem.
In the autumn of 2009 Toyota issued misleading statements, to both the public
and authorities stating that the root cause had been addressed regarding the
unintended acceleration. (e.g http://www.justice.gov/opa/pr/2014/March/14-
ag-286.html, see "References on the web, background")

This illustrates the problem concerning waste and value. It is not an easy task
to determine, in isolation, whether something is waste or not. Especially, if the
focus is on a single measure (cost) at a single point in time. The saving that
was made by the limited recall was significantly less than the final settlement,
not to mention the loss of human life due to lethal accidents that occurred as a
result of trying to minimise waste (unnecessary costs).

1.2 The construction industry

Eccles (1981) defines "construction™ as "the erection, maintenance, and repair
of immobile structures, the demolition of existing structures, and land
development”. There is a strong focus in construction on individual projects
and on individual transaction needs which favours a narrow perspective, both
in time and scope (Dubois and Gadde, 2000, 2002b). The uncertainty and
ambiguity is a characteristic of construction projects which is compounded by
the fragmentation of the architecture-engineering-construction supply chains
(Gil, 2009). Traditional contracts do not support cooperation in the same
degree as opportunistic behaviour (Kadefors, 2004). Construction has a high
degree of outsourcing and the level has increased substantially over the years
in the Swedish construction industry (Dubois and Gadde, 2002b): "Purchased
materials and services account for about 75% of total costs in these firms".

According to Segerstedt and Olofsson (2010), the market volatility in housing
is larger than in other manufacturing industries, see figure 1.1.
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Figure 1.1: Started number of flats in apartment blocks (Flerbostadshus) and
detached single houses (Smahus) in Sweden from 1950 to 2014
(source: Statistics Sweden).

Over the time period 1950-2014 three peaks occurred for both flats in
apartment blocks and detached single houses. In each case the build up to the
peak was slower compared with the rapid decline, which is quite steep,
especially for flats in apartment blocks. This implies that the ability of fast
downsizing of production is more important than to be able to increase the
production capacity fast. One solution to minimise the risk with big downshifts
in demand, is to rent the production equipment.

The building price has increased over the years, see figure 1.2. At the same
time the median income increased by slightly more than 20 percent between
2000 and 2012 while the building price index with deduction for allowances
and CPI increased 70 percent (multi-dwelling building) and 53 percent
(collectively built one- or two-dwelling buildings). In Sweden there is a great
need for dwellings in different price segments. A complication is the
construction industry's ability to offer reasonable priced dwelling and a
capacity to meet the needs.
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Figure 1.2: Building price index with deduction for allowances and CPI
(Consumer price index). Note that the allowences vary between
the years which contribute to variations of the Building price
index (source: Statistics Sweden).

According to Statistics Sweden the Building price index: "illustrates the
development of the prices for newly constructed dwellings of equal value. The
index is based on the same data as the statistics on construction costs. To
ensure comparability the data is adjusted for differences in quality and also for
regional distribution."

The construction industry has for a long time been suffering from both low
productivity and rising production costs (Vrijhoef and Koskela, 2000). In
search of solutions the industry has over time put more attention on the
benefits of implementing the concept of lean thinking in construction (Koskela,
1992, Ballard and Howell, 1998). End customer focus is a core element of lean
construction (Jorgensen and Emmitt, 2009), and vital for maximising the value
for the construction company (Winch, 2006; Jorgensen and Emmitt, 2008).

Jorgensen and Emmitt (2008) however argue that “it is still crucial to address
the shortcomings of lean manufacturing and discuss/challenge them in the
context of temporary construction projects”, since the concept of value to a
specific single end costumer is problematic when considering the built product
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in a whole-life context. From a construction context the end customers are
multiple and the construction client can seldom represent a single ultimate
customer.

A lean approach can lead to increased production orientation whilst reducing
customer choice (Green, 1999). Companies that are not involved in the value
proposition and not included in the benefits realisation plan (as many
contractors are) often start their lean activities on eliminating the “seven
wastes”, mostly resulting in a site efficiency and a local optimising (Pasquire
2012). Furthermore, an understanding of the customer’s perception of value is
only useful if this information can be operationalised. Ideally, such an
understanding would enable a continuous evolution of operational processes in
order to create and deliver value according to customers’ needs (Naslund et al.,
2006). Silveira (2005) emphasises the need for managers to move away from
panaceas and strategy replication, arguing that an awareness of current
operational requirements and capabilities is crucial, as is the introduction of
initiatives to reinforce links between objectives, markets, products and other
firm operations.

According to Fearne and Fowler (2006) lean thinking “seeks to remove or
significantly reduce variability in the operating environment”. Fearne and
Fowler (2006) furthermore argue that the construction sector, driven by cost
reduction, rather remove capacity from the system, making it vulnerable to the
inherent complexity and uncertainty in which most construction projects
operate. Mostly because “Lean” measures generally is at the task level, rather
than on the project level, thus a reliable workflow is more critical than
individual activity (Miller et al. 2002). For example, whilst robustness (the
ability of a system to resist change without adapting its initial stable
configuration) is arbitrary for eliminating all waste and to ensure a level
schedule (Leanness), it is a key characteristic for companies using market
knowledge and virtual corporation to exploit profitable opportunities in a
volatile market place (Agility). Similarly “smooth demand/level scheduling” is
a key characteristic for leanness and arbitrary for agility (Naylor et al., 1999).

1.3 Value and waste in a lean context

Two of the key concepts in lean are value and waste (cf. Pavnaskar et al.,
2003). The main purpose of lean production is manufacturing without any kind
of waste (Jasti and Kodali, 2015). Value is the starting point of lean and is
defined by the ultimate customer (Womack and Jones, 1996, p. 16). But to
define value is difficult since value is a concept consisting of a multitude of
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dimensions (Sheth et al., 1991; Hines et al., 2004; Oliver et al., 2007).
Gronroos and Voima (2013, p. 134) consider value to be: " ...the most ill-
defined and elusive concept in service marketing and management”. Van der
Haar et al. (2001) identify the conceptual gaps between the desired value and
received value, see figure 1.3.

COMPANY MARKETPLACE CUSTOMER
Information gap
| Intended Value | | Desired Value |

Design gap \ A_‘mmrse gap

Parcepiion gap -
‘ DESiQHEd Value }4————>‘ Expected Value ]

I Sausfaction gap

| Received Value ‘

8SBY2INd|juswaojeAagssauisng

asn

Figure 1.3: The customer value model (from Van der Haar et al., 2001)

With its roots in TPS (Toyota Production System), lean emphasise the
reduction and elimination of waste (Benders and van Bijsterveld, 2000;
Browning and Heath, 2009; Stone, 2012). While TPS focus on cost related
waste issues, lean extend the TPS concept to resources in general. Waste is
generally considered to be related to resources, see figure 1.4.

Fewer Pressure for higher
resources performance
Resource . | Manufacturing - Output | Customer
inputs o system " |(performance) | satisfaction
Higher market
share

Figure 1.4: The essential elements of lean production where waste is linked to
fewer resources (from Katayama and Bennett, 1996)
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However Saunders and Preston (1994) and Dalu and Deshmukh (2002) regard
waste as an outcome of a process where prerequisites are not fulfilled, see
figure 1.5.

1 Team processes Internal Use of Data Commaon
Customer Understanding
focus of quality

2 Quality Understanding Supplier Understanding

improvement of processes partnership customer
\ needs
3 Ability to control and improve processes and
products

4 Reduced Less Better quality

waste variation

Figure 1.5: The S-P model from Saunders and Preston (1994).

A common definition of waste is based on the seven wastes of TPS or some
variant of the seven wastes (e.g Hines and Rich, 1997; Arbulu et al., 2003;
Chen et al., 2010). Another definition relates waste to value as "non-value"
(e.g. Ahlstrom and Karlsson, 1996; Braglia et al. 2006; Moyano-Fuentes and
Sacristan-Diaz, 2012). The elimination of waste increases customer value by
optimising the use of resources (Womack and Jones, 1996; Narasimhan et al.,
2006). This is based on assumptions that waste can be isolated and properly
defined (Stentoft Arlbjern and Vagn Freytag, 2013). In practice, it is difficult
to separate waste from value in activities (Browning and Heath, 2009).

1.4 Purpose and aim

The purpose of this thesis is to explore how value and waste is perceived,
related, and measured, and the consequences of this. The aim is to deepen the
understanding of the relations between value and waste.
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1.5 Research questions
Research question 1:
How are value and waste perceived by different stakeholders?

The purpose of the first question is to explore the views of different
stakeholders regarding the concepts and the influence of value and waste
definitions.

Research question 2:
How are value and waste related?

The second question sets out to explore whether the notion of value and waste
as opposing dimension (waste is anti-value) are useful in a multidimensional
value concept. The relations between value and waste are explored both in a
guantitative and qualitative manner.

Research question 3:
How can value and waste be measured?

The answer of the last question is partly based on the result of the first two
guestions and the additional literature study of marketing, resource-based view
and also of Toyota production system and its roots in the production system
development starting from the 19" century.

1.6 Focus and limitations

The focus of the empirical studies was the construction industry from the start.
These studies have later been supplemented with other types of industries. The
empirical study of value and waste is limited to improvement projects in a lean
context. The studied cases are all Swedish companies. The focus is on
production related issues regarding value and waste, not product development.

The literature study focused on topics related to value, waste and to some
degree measuring of forecast errors as a foundation of multidimensional
measures. The focus in literature study is wider and incorporates other fields of
research than lean.
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1.7 Structure of the thesis

Chapter 1 introduces the historical background and motivation of the thesis,
purpose, aim, research questions, and the limitations.

Chapter 2 presents the different research methods and the research design that
was used. The literature study is also discussed.

Chapter 3 is the frame of reference for this study. The first part concerns the
concept of productivity, efficiency and effectiveness. The second part describes
different production systems from the early 1800s to the late 1900s. The
concept of value is based on literature from mainly three fields: resource based
view, marketing and lean related literature.

Chapter 4 concerns an analysis of the third chapter.

Chapter 5 presents summary of each appended paper, including the title of the
paper, authors, the research question, keywords, introduction and purpose,
method, main content and finally the results and contributions to this thesis.

Chapter 6 presents the answers to the research questions as well as
conclusions and a discussion.

1.8 Appended papers

Paper I: Wallstrom, P., Segerstedt, A., 2010. Evaluation of forecasting error
measurements and techniques for intermittent demand. International Journal of
Production Economics, 128(2), pp. 625-636.

The data, forecasting techniques and "standard" forecast errors (MAD, MSE,
CFE) were given. My contribution is the sampling of the data, additional
forecast errors, the literature review, the analysis and the conclusions.

Paper Il: Schade, J., Wallstrom, P., Olofsson, T., Lagerqvist, O., 2013. A
comparative study of the design and construction process of energy efficient
buildings in Germany and Sweden. Energy Policy, 58, pp. 28-37.

My contribution is the statistical analysis. Also, | have contributed to the
literature review (such as the change from macro to micro perspective),
discussion and conclusions.

Paper 111: Chronéer, D., Wallstrom, P., Exploring waste and value in a lean
context, submitted to International Journal of Business Management.
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We have both equal contribution and we are both first authors. Even if we
originally contributed with different parts and ideas, the other one has rewritten
or added parts to the original idea. It is impossible to pinpoint our individual
contributions.

Paper 1V: Wallstrém, P., Vennstrom, A., Chronéer, D., The difficulties to
operationalise value and waste: A case study of Value Stream Mapping, to be
submitted (working paper).

My contributions are the analysis of the quantitative data, both raw and
processed data, and the construction and analysis of the survey. | have also
contributed to the analysis of the report and the literature review.
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2 RESEARCH METHODS

This chapter presents the different research methods that were used in the
studies to address the research questions. First, an overview of the chosen
methods that is followed by a description of the research process. Then the
literature study is discussed. This is followed by a description of the data
collections and the methods used.

2.1  Research design

Scientific research is based on scientific methods with the objective to produce
theoretical contribution according to Lundahl and Skarvad (1999). Dubois and
Gadde (2002a, p.555) consider that scientific research should "confront theory
with the empirical world". Therefore, the method used cannot be chosen
arbitrary. Research design is an action plan to get from a starting point, with a
number of initial questions, to an end point with a number of conclusions as a
result of the answered questions (Yin, 2003). The design is the logical
sequence based on what type of data that is available and the research
questions. A part of the research design is to choose a suitable method
according to the research questions and the data material that are available or
possible to collect. However, the result of the scientific process is not known in
advance and therefore it is a question of back and forth between research
activities and between observations and theory (Dubois and Gadde, 2002a).
Miles and Huberman (1994, p. 5) regard research to be more of a "craft than a
slavish adherence to methodological rules".

In a social science context the scientists approach their subject with
assumptions regarding the nature of the phenomenon and how to investigate it.
Even if the theories adhere to opposing extremes, the scientists are generally
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somewhere along the extremes. Two approaches to social sciences are the
subjectivist or the objectivist approach, see figure 2.1. (Burell and Morgan,
1979)

The subjectivist approach The objectivist approach

Ontology

L Realism
Nominalism
. Reality has tangible structures
Reality lacks any real structure
L 3 reality exists independently of the human mind
The structure is in the human mind

Epistemology
Anti-positivism Positivism
Mo neutral grounds for knowledge The world can be observed and measured
Facts and observations are laden with theory Possible to explain and predict
Hard to measure The traditional natural science approach

Human nature

\oluntarism Determinism

Human are masters Human are marionettes

Humans create their own environment products of the environment

conditioned by external circumstances

Methodology
Ideographic Nomothetic
Data that can access thoughts and impressions Approach from natural sciences
Understanding demands close study of the object Systematic protocol

Standardised research instruments

Figure 2.1: The subjective and objective dimensions about the nature of
social science, adapted from Burell and Morgan (1979, pp. 1-7).

2.1.1 Chosen research methods

The research methods of choice are dependent of the type of research
questions, the required control of behavioural events and whether the focus is
on contemporary events or not (Yin, 2003). In this study, the research
questions are ‘how’ questions. According to Yin (2003) five types of research
strategies can be used with how’ questions: experiment, survey, archival
analyses, history, case study.
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Table 2.1:  Chosen methods for the research questions and the output.

Research questions Methods Output

RQ1: How are value and waste Literature study, survey, Paper 2, 3, 4

perceived by different statistical analysis and case  Chapter 3 and 4

stakeholders? studies

RQ2: How are value and waste Literature study, survey, Paper 3, 4

related? statistical analysis and case  Chapter 3 and 4
studies

RQ3: How can value and waste Literature study , data Paper 1, 3,4

be measured? sampling, statistical analysis Chapter 3 and 4

and case studies

2.1.2 Research process

The purpose of this thesis is to investigate how value and waste are perceived,
related, and measured. However, this was not the purpose in the beginning of
the process. Originally, what should have been studied was onsite production
in construction in order to develop methods for flexible use of resources for
cost-effective production under uncertainty. Part of the uncertainty was
considered to be the variation in production time and supply. The main
problem proved to be the access to production sites. A single case study took
15 months of conversations before letting me in on the site. With such a long
lead time, it would be impossible to complete the originally intended studies
within a realistic timeframe. (The paper for this study has been omitted here
since it is not related to value and waste)

Parallel to these events two other studies took place, the energy paper (paper II:
A comparative study of the design and construction process of energy efficient
buildings in Germany and Sweden) and the first value and waste paper (paper
I11: Exploring waste and value in a lean context). The energy paper involved
the stakeholder (and the principal agent) dilemma. In the value and waste paper
problems with value and waste relationships had identified after first trying to
apply a lean-agile view of the problems in the value and waste paper.

2.2 Literature studies

From the first study for the first paper and to the completion of the dissertation,
literature studies were conducted to increase the knowledge and understanding
of the different topics with key words depending on the subject (e.g.
forecasting accuracy, policy instruments, lean, agile, value, waste). The
databases used were; Scopus, Web of Science, Proquest, Google scholar, IEEE
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Xplore, and EbscoHost. In addition, the search for new articles was also based
on listed references in "used" articles and Google Scholar was used to find
newer articles that cited the "used" articles. All articles, from an issue of a
journal, where a potential interesting article was published were examined to
determine whether there were additional articles of interest in that issue.

To complement the theory in “my own” papers theory been added to the frame
of reference and this chapter. The first and second paper have slightly different
purposes than the thesis. Therefore has additional theory been added to this
chapter (measurements partly but not exclusively linked to paper I) and the
frame of reference (principal-agent and “A combination of monetary and non-
monetary relations” for the second paper). The third paper, with the four cases
and the limit of number of words allowed by the journal, reduced the
theoretical part in the paper, the theory is complemented in the frame of
reference.

The classification of value and waste related literature (resource-based view,
marketing and lean) was based on a combination of journal and topic. The
classification by journal (and topic) was mainly used for the marketing related
literature. To classify according to topic title keywords and content was used.
The general description of value and waste are based, as far as possible, on
references not directly linked to resource-based view, marketing and lean.

Generally, the scientific literature is not guaranteed to be without bias.
According to Wijnberg (1995) science can be viewed as a competition to
successfully market scientific products, the published papers. The "standard"
scientific paper becomes a part of the standard scientific theory which all
papers are measured against within a specific scientific field. Wijnberg (1995)
compares the scientific requirements with consumer preferences. Wijnberg and
Gemser (2000) exemplify the peer-selection system used in science and also
earlier in art where the system hindered progress in favour of tradition.
However, over time the scientific preferences will change and the preferences
differ between research fields and journals (Wijnberg, 1995). The recognition
of innovation takes time. Watson and Crick’s paper on the double helix was
seldom cited in the first 10 years after its publication (Gigerenzer and
Marewski, 2014). Furthermore, it is questionable whether a cited paper has
been read. According to the study of Simkin and Roychowdhury (2003, cited in
Gigerenzer and Marewski, 2014), 20 percent of the cited articles are estimated
to actually have been read. With that in mind, the chosen articles are not first
and foremost chosen from a citation perspective but whether the articles are
relevant or not. Some search engines list the articles according to the number of

14



Research Methods

citations which may hide articles of interest. When I have not been able to read
a reference of interest but the topic is described by another reference, it is noted
as "cited in...".

There is a western bias among the available historical literature. Fagerberg
(1994) concludes that a general weakness in many historical studies is the lack
of concern for other countries other than US. The standardisation was not a
phenomenon that exclusively occurred only in Europe and United States.
Standardisation in Japanese can be traced to the Tokugawa era (1600-1685)
(Bellah, 1985, cited in Wittrock, 2015). Hounshell (1984) describes the lack of
incentive to industrialise labour intensive sectors such as furniture. Kyriazidou
and Pesendorfer (1999) show that labour-intensive industries such as European
bentwood furniture were industrialised, high volume manufacturers. One of the
successful manufactures, Thonet In 1891 "Chair No. 14" had sold 7.3 million, a
variant is still in production (Kvint, 1998).

There are also statements of judgemental nature. Abernathy et al. (1983)
describe the US: industry degrading ability to meet the Japanese industry in the
1970s with words like: "comfortable maturity"; "lulled into complacency";
"exploited by aggressive foreign producers”. Sugimori et al. (1977) consider
the homogeneous Japanese race as a major part of the success of the Toyota
production system. The judgement and classification of heroes and hooligans
and lack of problems echoes also in the some of the description of lean and the
hagiographic description of key persons in production system development.

The historic descriptions may not always address strengths and weaknesses for
a certain phenomenon. Agnew (1993) discusses the problem of accurately
historical account when a phenomenon has an iconic status. Both Chandler
(1977) and Hounshell (1984) are cautious in claiming moral victories for the
American system as some other authors do. Hounshell is even more cautious
and do not offer any new theory but tries to bring clarity to a history partly
based on myths instead of facts (e.g. the achievements of Eli Whitney).
Sometimes there is a moral present. For example, Abernathy et al. (1983)
describe the US: industry degrading ability to meet the Japanese industry in the
1970s with words like: "comfortable maturity”; "lulled into complacency";
"exploited by aggressive foreign producers”. Sugimori et al. (1977) consider
the homogeneous Japanese race as a major part of the success of the Toyota
production system. The judgement and classification of heroes and hooligans
and lack of problems echoes also in the some of the description of lean and the
hagiographic description of key persons in production system development.
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Toyota production system (TPS) is chosen to complement lean since lean can
be traced to TPS (e.g. Womack et al., 1990; Womack and Jones, 1996; Liker,
2004). The used literature dates from the early 1980s to 2010s. To describe the
company in one point in time with several sources was not possible. One
problem concerning the literature where TPS is described, is the use of
statements without proofs or examples. For example, an article can state that:
TPS shows respects for humans. This is more or less the same expression in the
cited article. This would work if respect for humans is defined but the original
article lacks both a definition or proofs that illustrates the respect for humans.

One of the major books in the literature review concerning TPS is "Den nya
japanska produktionsfilosofin" by Shigeo Shingo (Swedish version: 1984). The
reason to use the book is partly that it was published before the lean movement
could have any influence on the writing. Shigeo Shingo was a consultant and
worked with Toyota from 1954 (Shingo, 1984). Shingo's view of TPS is based
on his personal experience. While Monden (1998) has a more detailed
description of how the system works, Shingo (1984) is more focused on the
development and prerequisites for the system as well as some practical issues.
Among the practical issues is the recommendation of depart from the "ideal
TPS" when necessary conditions are not met. Both books have their emphasis
on production rather than value and waste. Waste is present but not as distinct
as in many lean articles. Monden (1998) links waste to production fairly early
on but has not the word "waste" in the index. Shingo (1984) presents the seven
wastes on page 183.

According to Schonberger (2007) Shingo was a co-developer of TPS and the
book Shingo released in English in 1981 (Study of ‘Toyota’ Production System
from Industrial Engineering Viewpoint) is one of the earliest books on TPS.
The Swedish version was translated and adopted to Swedish condition by Lars
O. Sddahl, at that time a professor in material management at Chalmers. In
1984 the Swedish version was released and with another title compared with
the 1981 English edition. Translated to English, the Swedish title is: "The New
Japanese Production Philosophy"”. According to Sodahl at that time several
other Japanese companies were equally successful as Toyota, hence the title
(Shingo, 1984, p. 10).

In the Swedish translation the word for waste is not used. Instead the word
"spill" is used which means "remaining scraps” or "leftovers”. The Swedish
word for waste is "sloseri". This is less neutral then "spill" and implies a
mismanage involved and is more of an accusation. Therefore the word “loss”
will be used instead of waste, when referring to Shingo. “loss” is more severe
than "spill" but it is more neutral than “sléseri” (Norstedts svenska synonym
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ordbok 5:e upplagan, 2009; Norsteds svenska ordbok, 2003; Svensk ordbok,
1988).

2.3 Data collection and methods

Different types of data collection was applied in the papers depending on the
purpose, see table 2.2.

Table 2.2:  Summary of the different types of data collection used in the

papers.

Paper Methods Type of collection

| Experiment Stratified sampling from demand data

1 Case study, statistical analysis Questionnaire already available

1l Multi-case study, qualitative analysis  Secondary data collected on the

behalf of the authors

v Case study, statistical analysis, Questionnaire, interviews, secondary

qualitative analysis data already available

2.3.1 The experimental study: forecasting methods and errors

According to Lundahl and Skérvad (1999) an experiment is when the
researcher changes the values of the independent variables in order to measure
the size of the effect among the dependent variables. The aim of the experiment
is to measure the effect for one or more variables. The influence of sources that
cannot be controlled must be eliminated. The experiments in paper | consisted
of testing different forecasting error measurements and techniques based on
real demand data. The parameters that were changed in the experiments were
start values for the forecast and forecasting techniques parameters (smoothing
constants).

The demand data, for the first paper, had already been collected and tested by a
previous PhD student. The findings of the best method for intermittent demand
could not be confirmed due to a lack of documentation of how the experiments
had been performed. Therefore, the experiments had to start from the
beginning by choosing the items to forecast, forecast methods and forecast
errors.
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The stratified selection was done from a dataset containing 3827 items with
more than 44 demand occasions, where some of the demand occasions
occurred on the same day. Only items with demand over the whole 18-month
period were chosen. A total of 72 items were chosen. The items had periods
with demand spanning from 42 to 391 (12 percent to 95 percent of the possible
demand periods.

Stratified sampling is a subdivision of the population in homogenous groups
called strata before the random sampling takes place from each stratum. The
stratified sampling can be made in two ways. First and most common is when
each stratum has a sample size that is in proportion to the size of the stratum.
(Remenyi et al, 1998)

In the experiments the four forecasting methods had four start values each and
each start value had 8 smoothing constants for each of the 72 items, which
makes the total number of forecasts equal to 9216. Ten different error measures
are used which makes the total number of error data to 92160. Initially, a pre
experiment was carried out with 30 items and three different error measures.
The whole time series were manually checked which lead to the proposition of
additional error measures. The main analysis of 72 items was conducted with
different statistical methods (e.g. regression analysis, principal component
analysis, binary logistic regression)

2.3.2 Case studies

Case studies were used on two occasions. In both occasions the purpose was to
study the use of value and waste in improvement projects and the
consequences, see table 2.2 for an overview of the first case study. A case
study is appropriate when:

e the problem formulation is not yet established (Ejvegard, 2003).

o the aim of the case study, in the initial stage, is to increase the
understanding of the problem rather than being explanatory. (Lekvall
and Wahlbin, 2001).

o the intent is to build and extend theories (Eisenhardt, 1989; Meredith,
1998; Yin, 2003; Barratt et al., 2011).

o to explore and better understand phenomena in their real world settings
(Meredith, 1998).
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The design of the first study can be characterised as a multi-case study (Yin,
2003). The unit of analysis was four organisations’ improvement work
processes and how they considered waste and value when attempting to
improve their processes in a lean context. The overall approach to lean in the
individual organisations was not studied. Eisenhardt (1989) concludes that
there is no ideal number of cases. She recommends 4 to 10 case studies. With
less than 4 cases it becomes difficult to generate theory and more than 10 cases
increases the problems of complexity and volume of the data. Eisenhardt
(1989: p. 545) recommends using 4 to 10 cases to increase generalisability.

The main data used in the cases consisted of secondary data obtained from
these four industrial projects with a specific focus on the results/outcomes of
the projects and their conclusions. The projects were selected from ten projects
that were conducted in parallel. The reason for choosing these four projects
was that the purpose of each project was to rationalise and improve processes
with respect to waste and value in a lean context. The rationalisation took place
in four different areas and different types of industries: inventory management,
production, administration, and distribution.

During the execution of the case study projects, we (the authors of paper Il1)
had supportive roles in the project teams and interacted with one of team
members in each case and team. We had access to the collected data during the
project time span and could suggest what type of data that would be collected
during the entire project. The supportive role consisted of guidance and
discussions. There was no direct interaction from our part with the
organisations. A reason for the low profile was not to influence the behaviour
of the people in the organisations in the cases since the outcome of the
improvement projects were of interest. Would Stanley Milgram's obedience
experiment (Milgram, 1963) have worked if the participants knew the purpose?
Each industrial project had duration of 6 to 10 months. For information on the
four industrial projects, see table 2.2.

The reports from the four industrial projects were analysed to determine how
the recommended improvements were initiated and implemented in practice
within each company. The analyses focused on the following areas: the
specified purposes of the projects, the consequences of pursuing the purposes,
and aspects not considered by the organisations in the rationalisation processes.
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Table 2.3:  Case data from paper Il (Exploring waste and value in a lean
context: A critical view). "Customer" is for the production
process in focus and "project focus" is from the company's
perspective

Case Case

characteristics [ |nventory | Production | Administration Distribution

Size Large Medium Large Large

Part of a Yes Yes Yes Yes

Group

Employees 2000 150-200 1000 2000

(business unit)

Customer Internal and External Internal Internal

external

Degree of Continuous Ongoing | Continuous lean | Initiated the previous

Lean lean work (> | lean work (< work (> 5 year, but not fully
2 years) 2 years) years) implemented

Company International Local International International

location

Competition International | International Worldwide Local

(in Europe) (Nordic
Countries)

Type of Maintenance | Prefabricated [ Assembly line Constructions

product service modules production

Orientation Customer- Customer- Mass- Customer-specific

specific specific customisation

Project focus Decrease | Decrease the | Cost reduction Decrease

costs and throughput in support transportation cost
waste time and processes
WIP

Information 6 in-depth | 6 interviews, | 14 interviews, Historical data of

collected interviews, a | observation, | historical data transports and

survey (25) [ measurement contracts, dialogues
respondents), [ of processes with employees within

one department.
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The second study consisted of a single case where value stream mapping
(VSM) (a method to identify value and waste) had been used. The VSM-study
consisted of both primary and secondary data. The primary data consisted of a
survey that was conducted to establish whether the used value definition in the
secondary data was appropriate or not. The secondary data consisted of an
Excel-file with observations and comments made during the four week study
and the final report of the project.

The VSM-project was analysed with a combination of qualitative and
guantitative methods. The analyses focused on the following areas: the
specified purpose of the project, the conclusion of the project, and aspects not
considered by the organisation. The quantitative methods were basic
correlation and regression analysis to mimic what could have been used in the
VSM-study. Therefore, the multivariate statistical analysis was abandoned. The
use of quantitative methods was also a mean to establish if the conclusions
made in the multi- case study could be confirmed.

2.3.3 Surveys

Questionnaire

In one of the surveys my role was to analyse the survey that had been
constructed, distributed and collected before | entered the project. This survey
investigated how architects and engineers in Sweden and Germany considered
energy conservation strategies during the design and construction phases. For a
full description of this survey, see paper Il and Schade (2013).

The questionnaire consisted of three sections. The first section contained
questions regarding the background of the respondent (e.g. age, education etc.).
The second section concerned the analysis of the energy performance of
buildings in relation to the design and construction process. The third section
focused on process and reasons and motives for not carrying out an energy
analysis. In the first section, the questions consisted of multiple choice
alternatives and possibilities to add options not listed. The second and third
section contained binary or multiple choice questions, in the latter case 5-point
Likert scales was used.

The reason for using three types of statistical classification tests was that each
method has its strengths and weaknesses. The binary logistic regression and the
Mann-Whitney test make no distribution assumption. But the binary logistic
regression is sensitive to small sample groups and the Mann-Whitney test
works best if the distributions have similar appearances and scales. The 2-
sample t-test does not require a similar variance between the groups but the
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samples should preferably have normal distributions. If all tests were
significant for a certain question, the difference between the two groups was
considered to be significant.

The second survey was based on what was regarded to be value or waste in the
final report by practioners studied the VSM-study. The purpose was to examine
whether what was considered value in the final report could be confirmed by
people not related to the construction site. The survey contained questions
regarding quality, cleaning, timely delivery and some situations where quality
and timely delivery could not be met simultaneously. These questions used a 6-
point Likert scale plus the alternative "no opinion". The last four questions
concerned the relation of what was identified as value-adding work in the
VSM-study compared to other types of work. The respondents should
determine the relation between value-adding and other types of work. The
choices were 10%, 20%, 30%, 40%, "does not matter”, and "no opinion". The
first version was tested on two respondents who rejected on the use of "value”
since they considered the term to only represent the transaction/exchange and
not the use. The word "value" and "valuable" was replaced with "important"
and the questions were rewritten to fit the change. The survey was distributed
in a "snow ball" fashion. This resulted in 47 responses. In some cases an
interview was conducted after the survey was completed, to get a better
understanding of the thoughts behind the answers. The respondent was not
allowed to make changes in the survey after the interview. In one case the
respondent had answered the question regarding the cleaning with a "3", not
very important or not very unimportant (the alternatives available were 0-5).
But for the respondent the cleaning was very important but the person did not
believe that a construction company was able to perform the cleaning
satisfactory, hence a "3". The Likert scale may not always detect relative
positions that can differentiate between the respondents.

The analysis of the second survey was performed based on the binominal
distribution. According to Sprent and Smeeton (2001) the distribution is based
on the probability of a specific outcome in a fixed number of independent
binary trials. In this case, it was unknown when the respondents considered
something to be important (of value) or not important. Therefore, several
scenarios were tested: only 5 was equal to be important while 4 to 0 was not so
important, 4 to 5 important and 3 to 0 not so important, 3 to 5 important and 2
to 0 not so important, and 2 to 5 important and 1 to 0 not so important.
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2.4 Reliability and validity

Reliability is the consistency of a measurement or measuring instrument
according to Ejvegard (2003). Reliability is a question to what degree the
results are possible to repeat (Merrian, 1994). Replications increase the
reliability of the findings (Hillebrand et al., 2001). The reliability is affected by
the resolution. A high resolution makes it possible to detect small changes
including random changes, which will decrease the reliability. If the resolution
is decreased, it will increase the reliability since small random changes will not
be detected, but this will decrease the usefulness of the results but at the same
time it may not reveal differences among subgroups (Lekvall and Wahlbin,
2001). Single item measures are unreliable and are prone to distort (Peter,
1981; John and Benet-Martinez, 2000). The reliability can be reinforced by
triangulation, a combination of different methodologies in the study of the
same phenomenon (Jick, 1979). By using several methods in statistic test,
"within-method" triangulation, the reliability increases. According to Jick
(1979) a weakness in one method, must be a strength in another method.

In the research (paper Il and V) several types of statistical test were used to
test whether there were differences between groups. Different statistical
methods have different set of prerequisites. Binary logistic regression has no
assumption of the distribution, linear relations or equal variance, but the model
requires at least 10 observations per estimated parameter (Johnson, 1998; Hair
et al, 2010). The Mann-Whitney does not require a normal distribution but the
test assumes that the samples have similar shape and that they are independent
(Sprent and Smeeton, 2001; Argyrous, 2011). 2-sample t-test requires that
samples must be independent, have normal distributions, and equal variance
(Cressie and Whitford, 1986; Moser and Stevens, 1992). In paper Il all three
tests were applied. However, since there were less than 10 observations in
some cases the binary logistic regression was omitted.

Validity is the absence of systematic errors of measure, the measure
corresponds to the studied phenomenon (Lundahl and Skérvad, 1999; Yin,
2003). Two types of validity are external and internal validity. External validity
concerns the possibility to generalise findings on other data then the data used
in the research. If the new data corresponds to the significant characteristics of
the original data, a replication should be possible (Yin, 2003). Internal validity
is of interest when explanatory or causal studies between a set of variables are
performed. The internal validity has been given a great deal of consideration in
experimental and quasi-experimental research (Yin, 2003).
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Generalisability, external validity, is a problem for both studies in a positivistic
tradition and case studies (Meredith, 1998). Multiple cases increase the
external validity, generalisability (Meredith, 1998; Barratt, 2011). Meredith
(1998) exemplifies this with case studies in different types of industries of the
same phenomenon when the researcher suspects that the type of industry is not
relevant for the studied phenomenon. Another method is testing the original
theory on an alternative population. The use of multiple cases is likely to create
more robust and testable theory (Eisenhardt, 1989; Yin, 1994). The number of
measurements will affect the possibility to generalise since a single
measurement may be distorted from numerous sources (John and Benet-
Martinez, 2000).

Instead of statistical generalisability, case studies should be based on
theoretical generalisability (Hillebrand et al., 2001). A part of theoretical
generalisability is structural similarity (the result of the case study is valid for
all identical situations). The result must also show the existence of a causal
relationship based on logic reasoning. A logical proof is superior to statistical
correlation. The logic approach does not require mathematics since
mathematics is a subset of formal logic (Meredith, 1998).

To lessen the potential researcher bias, and increase the reliability, internal and
external validity need to be considered (Johnston et al., 1999; Yin, 2003). One
possible solution, is the use of multiple researchers (Barrat et al., 2011).

Initially, paper IV focused on measurements issues, not related to value and
waste, which complemented one my studies. In the end the study linked to
paper IV was omitted. After studying the secondary data of the fourth paper, |
considered the secondary data (paper 1V) to be a continuation of the third paper
(value and waste). However, since | was heavily influenced of the conclusion
of the third paper, it was because of Anders Vennstrom's similar view of the
focus of the fourth paper that finalised the focus of the paper.

A third type of validity is construct validity. Establishing the correct
operational measures for the concepts being studied must be done in order to
achieve construct validity (Yin, 2003). Construct validity means that a measure
can assess "the magnitude and direction of (1) all of the characteristics and (2)
only the characteristics of the construct it is purported to assess" (Peter, 1981,
p. 134). By definition, a construct is not observable and the interpretation of a
construct depends on the theory in which the construct is embedded (Peter,
1981). Hence, the theory used by the researcher must be known. A more
practical definition of construct validity is whether a measure accurately
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reflects the construct intended to measure (John and Benet-Martinez, 2000).
According to Peter (1981) a single case study can never establish construct
validity.
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3 FRAME OF REFERENCE

The main parts of this chapter concerns value and waste. Related topics are
presented before the parts of value and waste. The first part describes
productivity, efficiency and effectiveness which are measures to describe and
evaluate production. Then, some of the production systems that have been used
from the early industrialisation to the late 1900s are presented. The focus is on
the types of problems the systems were trying to solve and how the problems
were solved. The problems of the different eras represent a type of value for the
stakeholders. The next part is the applied theory in this case agency theory
which explain the possibilities of control and consequences of inability to
control between different stakeholders. Finally, value and waste are
introduced. .The concept of value is introduced with a general overview before
it is separeted into three fields related to operation management: resource
based view, marketing and lean related literature. The concept of waste is
introduced with a general overview before mainly lean related literature is
presented.

3.1  Productivity, efficiency and effectiveness

The ability to allocate resources in an efficient manner to produce goods and
services has been and is still of great importance. To decide how to allocate
the resources requires information regarding both what is put into a
production and what is the outcome (e.g. quantity and quality). At least the
inputs and outputs must be defined, measured, and understood to improve the
production of goods and/or services.

Adam Smith’s An inquiry into the nature and causes of the wealth of nations
(1776) has been a major influence of the development of the classical
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economic theory (Sabel and Zeitlin, 1985). Smith (1776) was concerned with
the productive power of labour to increase the output of a production. The
solution was the division of labour. Some 200 years after Adam Smith's
publication, productivity and efficiency are still relevant. Womack et al. (1990,
p. 13) motivated the superiority of the lean production system compared to
mass production with smaller amount of resources that the lean system
consumed for a certain output. Porter (1990, p. 617) argues: "The central goal
of government policy toward the economy is to deploy a nation's resources
(labor and capital) with high and rising levels of productivity ... productivity is
the root cause of a nation's standard of living.".

Productivity is related to production (Stainer, 1997; Tangen, 2005). According
to Stainer (1997, p. 224) "production is concerned with the activity of
producing goods or services while productivity relates to the efficient
utilisation of inputs”. In its simplest form, productivity is a ratio between the
consumed resources (input) and the produced goods (output) (Griinberg, 2004;
Tangen, 2004), see eq 3.1. The measure is trying to capture how well the
resources are put in use for a certain outcome. This makes it possible to trace
the influence certain factors have on the productivity (Misterek et al., 1992).

Cutput

Productivity =
Input

(3.1)

However, even if productivity is a commonly used measure it is difficult to
define and use since it is an ambiguous term with numerous variations and
dimensions (Cox, 1948; Tangen, 2005; Pekuri et al., 2011). Production has
generally several types of input and the output can also have several types
which complicate the measurements and the calculations (Tangen, 2005), see
Figure 3.1. The productivity ranging from total productivity (every input and
output dimension), that is the most complicated to measure, to partial
productivity (down to one dimension) that is usually easier to measure
(Misterek et al., 1992; Grinberg, 2004). However, partial productivity cannot
reveal as much information as total productivity (Stainer, 1997). Marshall
([1890] 1927, cited in Vargo and Morgan, 2005) considers that productivity
should be used with care due to its lack of precision. There is no best way to
measure productivity and the measure will vary with definition and purpose
(Cox, 1948).
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Input Output
Labour—pm
Capital assets—p
> Transfomation process ——» Product ——

Unit energy requirement ~4———

Unit material requirement <+——

Capital coefficient B —

Labour productivity B

Total productivity

Market mechanism

Profitability

Figure 3.1: Transformation process and productivity model. From Tangen
(2005).

The output of a production can be more than a quantity which makes it harder
to measure. The most difficult problem is the measuring of the meaningful
concept of the output (Cox, 1948). The performance of the output is generally
not considering the overall economic and operational aspects (Griinberg, 2004;
Tangen, 2005). Slack et al. (1998, cited in Grinberg, 2004; 2001, cited in
Tangen, 2005) consider different dimensions of performance that most
companies aim to improve: flexibility, speed, dependability and quality, see
table 3.1. However, performance dimension can also be very case specific and
not general (Grlnberg, 2004).
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Table 3.1  Performance objectives (Slack et al. (1998, cited in Griinberg,
2004; 2001, cited in Tangen, 2005)). The high total productivity
related to cost is dependent of the other four internal dimensions.

Internal External consequences
Error-free processes On-specification product/services

Ability to change Frequent new products, wide product range,
volume and delivery flexible

Reliable operation  Dependable delivery
Fast throughput Short delivery lead time

High total Low price, high margin or both
productivity

Efficiency and effectiveness are two terms often used in connection with
productivity, which complicate matters further (Tangen, 2005). Effectiveness is
related to the reciever of the production and can be described as “doing the
right things”, and efficiency can be described as “doing things right” (Sink and
Tuttle, 1989, cited in Griinberg (2004) and Tangen (2005). Efficiency is linked
to utilisation of resources and will therefore largely affect the denominator
(inputs) of the productivity ratio (Griinberg, 2004; Tangen, 2005). In a
production of some sort, efficiency is a measure of comparison between the
theoretical minimum resource level and the actual use of resources. Maximum
efficiency can be reached when the good is standardised and produced away
from the market (Vargo and Lusch, 2004).

The efficiency ratio is simple to measure compared to effectiveness (Tangen,
2005). Effectiveness can be viewed as how well a set of result is accomplished
and is often linked to the value creation for the customer (Griinberg, 2004;
Tangen, 2005). Therefore, effectiveness will largely affect the numerator
(outputs) of the productivity ratio.

The reason for the dualistic approach of efficiency and effectiveness is to avoid
sub optimisation (Griinberg, 2004). An effective system can be inefficient
while an efficient system can be ineffective (Grinberg, 2004; Tangen, 2005).
In the long-term, the effective but inefficient system will probably have
customers but will not make as much profit as if the system also was efficient,
while the efficient system lacks customers which will reduce the profit.
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Productivity is linked to profitability but they are not the same phenomena
(Tangen, 2004), see figure 3.2. Profitability has a market component. The
profitability is affacted by product price and cost as well as the productivity
(Grinberg, 2004). This relationship makes it possible to increase the
profitability without improve the productivity as long as the market conditions
allows it (Stainer, 1997; Grinberg, 2004). Also, an increased productivity will
more likely affect the long-term profitability (Tangen, 2005). Increased
efficiency by reducing the resources will increase the productivity, lower the
cost, and increase the profit.

! :

Change in Change in —
productivity profit
Change in ,
resource Change in “—
. cost
guantity

Figure 3.2: The relationships between profitability, productivity and
resources, excerpt from from Stainer (1997).

3.2 Production systems and their context: a historical perspective

The purpose of this part is to describe the evolution and problems regarding
productivity, efficiency and effectiveness, from the early stages of industrial
production and management in the beginning of the 1800s to the Toyota
Production System (TPS) and not to establish who was first. There is a
difference between being first and being influential. While Woollard is now
considered to be one of the originators of flow (later conned lean) production,
it has generally been considered to be a Toyota invention (Emiliani and
Seymour, 2011). Another purpose is to investigate value and waste in the
context of TPS. The focus on Toyota depends on the attention the company has
caused regarding waste and value where lean and TPS sometimes are
considered to be one and the same.

What a production system is, seem to be so obvious that a production system
does not need to be defined. Krafcik (1988), who introduced the term ‘lean’,
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gives examples of characteristics of a production system (worker control,
inventory levels, and size of repair areas) but do not define the concept.
Miltenburg (1995) concludes that a production system is a system that provides
the customer with a product that has a set of properties formed in different
processes. Here, the definition of a production system is based on the definition
of Storper and Harrison (1991). A production system has an input-output
structure where some form of transformation and/or assembly is taken place.
The system may consist of a set of production units linked together. The input
consists of different resources ranging from raw material to manual labour. The
parts of production can be performed by suppliers. A major purpose is to fulfil
a demand (actual or planned) but not at any cost. A structure of governance
(authority and power) is controlling or trying to control the system.

3.2.1 An historical overview

The industrial revolution

The industrial revolution caused a shift of focus from quality to quantity
(Grinberg, 2004). The technological change fragmented work, deskilled
labour, and reinforced the power of the bureaucracy (Tushman and Nelson,
1990). The industrialisation also separated production and consumption
decisions from each other, both in time and space and lowered the price
substantially compared with custom-made alternatives (Wikstrom, 1996).
However, there where alternatives to reduce labour cost and at the same time
offer small batch production in the beginning of the 1800s. The Jacquard loom,
a precursor of numerical controlled machine tools, simplified the process of
manufacturing textiles with complex patterns (Sabel and Zeitlin, 1985).The
increase in efficiency, in the industrial revolution, also lead to an increased
rigidity. Marx considered the specialisation to be the first step towards
automatic machinery and necessary to increase the productivity (Sabel and
Zeitlin, 1985). A task reduced to its bare essence of motions is the prerequisite
to build a machine according to Marx (Sabel and Zeitlin, 1985). Generally, the
industrialisation was based on three types of interrelated investments: large-
scale production facilities; national and international marketing and
distribution; and management (Chandler, 1977).

Early industrialisation high volume production

The British gun manufacturing situated in Birmingham had used divisions of
labour since the late 1600s for the military volume contract. The lack of guilds
allowed a high degree of the division of work. The system consisted of many
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sub-contractors in small workshops. Large customers where the military and
the slave trade. A vital part of the production was the use of fitting, craftsmen
that manually made different components fit together generally by filing. The
quality was not consistent which led to frequent rejection by the customers.
(Williams, 2005)

The demand was volatile and the British government did not take any actions
to lessen the instability of demand (Ames and Rosenberg, 1968). British gun
makers decreased risks related to the demand by relying on subcontracting with
extensive networks of craftsmen instead of developing the manufacturing
prosesses (Wilson, 1998; Williams, 2005). The British arms manufacturers
transferred the risk and the cost of demand fluctuations to the subcontractors
and the cost of rapid expansion to the government (Wilson, 1998). The
variation in orders for military weapons from the British Government
emphasised flexibility from small producers with a low degree of capitalisation
(Williams, 2005).

The volume production was partly a problem in craft production (Ames and
Rosenberg, 1968; Williams, 2005). A major bottleneck in the firearms
production was the gunstock. The (British) Birmingham methods produced 20
percent per worker compared to their "industrialised"American counterparts
(Ames and Rosenberg, 1968). Despite the American productivity advantage,
their gunstock was not appealing to the gun buying civilians who preferred
custom sizes and not the American standard size.

3.2.2 The American system of manufacturing (weapons, 1800-1850)

In the early 1800s a production systems was developed to address both higher
efficiency (higher output) and interchangeability. Interchangeability makes it
possible to replace a type of component with another component of the same
type without any adjustment or fitting. The lack of interchangeable parts was a
major problem for the English military. In 1811, the English military had
200,000 muskets that had been rendered useless due to a lack of
interchangeable parts (Ames and Rosenberg, 1968).

The establishment of American armour production in 1798 gave the producers
a guaranteed and large and stable demand in the form of long-term contracts
allowing production development (Ames and Rosenberg, 1968; Chandler,
1977, p. 73; Hounshell, 1984. p. 28; Wilson. 1998). The American system of
manufacturing (ASM) was a political program to promote American industry
(Hounshell, 1984, p. 15; Wilson. 1998). It was based on the ideas of the French
general Jean-Baptiste Gribeauval, who introduced standardised weapons and
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parts which enabled interchangeability (Hounshell, 1984, p. 25: Williams,
2005). By 1850 the goal of interchangeable parts was realised (Reeves and
Bednar, 1994).

Significant production contributions of ASM were sequential series of
operations, special-purpose machines and interchangeable parts (Hounshell,
1984, p. 15). Labour productivity was increasing by the use of several
machines for each worker (Wilson, 1998). (A similar use of several machines
and one worker would later be applied by Toyota). The Springfield Armory
systemised the production by developing its organisation and bureaucratic
procedures (Chandler, 1977. pp. 73-74, 272; Wren, 1994, p. 74, cited in Wilson
1998). The concept of machine-made parts reduced unit costs and began to
show the possibility of economies of scale (Abernathy et al., 1983). According
to Wilson (1998) the requirement of interchangeable parts affected both the
view of quality and the development of the production system. The quality
included consistent properties, according to the specifications, besides fulfilling
a certain function.

The organisational problems of division labour never occurred in AMS since
the companies were small (Chandler, 1977, p. 71). Wilson (1998) describes
later problems with production where factory owners focused on finance and
marketing while the factory was managed by internal contractors. The loss of
control increased the material buffers to reduce the uncertainty for the
contractors instead of benefiting the factory owner (Wilson, 1998).

3.2.3 Craft and industry Singer (1850-1890)

Singer, manufacturer of sewing machines and the market leader in the second
half on the 1800s, based its success on marketing and production (Davies,
1969; Hounshell, 1984, pp. 5-6). The company positioned itself in the high
price segment of the market. Service was important for Singer. Trained women
demonstrated and educated the users/customers (Hounshell, 1984, p. 84). Both
sales and production continued to grow throughout the nineteenth century
(Hounshell, 1984, pp. 5-6), see figure 3.3. The company was self-financed
(Davies, 1969).
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Figure 3.3: Production of Singer 1853-1880. The production increased every
year, apart from 1858. (Hounshell, 1984, p. 89). In the 1870s
United States experienced an economic depression (Chandler,
1977, pp. 272-273).

The production methods used by Singer were partly similar to the production
methods used in the Birmingham gun manufacturing. The Singer production
was based on skilled labour that provided the quality of the products, the
European method. Skilled fitters (manual labour) where responsible for
manually making the different parts fit. Probably the most important tool in the
production was the file with thousands of different variants in use (Hounshell,
1984, pp. 5 and 96).

The increased production was managed by an increased number of general
machines and skilled workers. Singer worked constantly to increase the
production volume without diminish the quality. The number of unfilled orders
was usually about twenty thousand with peaks of forty thousand (Hounshell,
1984, pp. 89-90, 100-109).

The European practices with skilled labour, were never fully excluded in the
production. The production process became a blend of European methods and
the American system. ASM was never fully implemented at Singer due to the
limitations of ASM. The tolerances of the interchangeable parts proved to be
insufficient to provide the same quality in the products as Singer's skilled
labour. (Hounshell, 1984, pp. 99, 106, 122)
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3.2.4 Mass production: Ford Motor Company (1900-1930)

The modern cooperation coordinated and allocated production and distribution
in order to achieve economies of speed. A transition from the invisible hand of
market coordination to the visible hand of hierarchical coordination took place
during the second half of the 1800s. The administrative coordination after 1850
in the American production and distribution was more important than the
market forces and the division of labour. The velocity of sales became
important. A high flow was of great concern. It allowed lower margins which
allowed lower prices. This required transportation and communication with a
large and dependable capacity concerning speed and volume. (Chandler, 1977,
pp. 2-5, 207, 214, 224-229, 489-490)

Mass production is based on stable demand and high volume standard product
which allows the long-term investments in product-specific production
machines (Sabel, 1982, pp. 195 and 201). This, in turn, demands that potential
customers share the same well-defined wants for a number of products. The
production of one model with fixed design, allow the routinisation and
rationalisation of the production and workforce (Chandler, 1977, p.241; Sabel,
1982, p. 202). Hounshell (1984, p. 263) regards the Ford system as the first
mass production system, signified by single purpose manufacturing, smooth
flow of materials, the assembly line, large-volume production, and low prices.
By maximising production and minimising costs, the profit could be
maximised, see figure 4.2. In total, 15 million model T were produced. In the
end mass production replaced one bottleneck with another, the demand was
lower than the developed production capacity which proved to be a dead end
for a system built on endless growth. (Porter, 1984). The company financed its
own development and expansion (Hounshell, 1984, pp. 219-220). The flow
was standardised and Ford used a type of just-in-time (JIT) (Petersen, 2002;
Wilson, 1996). The production operations were organised to create a flow of
work and high speed of production with as little inventory as possible
(Abernathy et al., 1983; Hounshell, 1984, pp. 230 and 268).
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Figure 3.4: The production development of model T of Ford Motor Company
(Hounshell. 1985, p. 224). Note the production increase after the
introduction of the assembly line in 1913-1914.
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Figure 3.5: Price development of model T of Ford Motor Company in dollars
(Hounshell. 1985, p. 224). Note that the major part of the price
reduction appeared before the assembly line was introduced in
1913-1914. The price peaked in 1909 ($ 950).
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The assembly line

One of the major inventions was the use assembly line that increased the
productivity (Chandler. 1977, p. 280; Hounshell, 1984, pp. 248-249; Milgrom
and Roberts, 1995). The assembly line production had been used before, but
Ford's contribution was to balance the production line. Ford also integrated the
whole chain of suppliers from raw materials and forward (Sandkull and
Johansson, 2000, p. 36-37). The assembly line set the pace of the production,
and evened out the production speed among the labour (Hounshell, 1984, pp.
252-253). This is a difference between Taylor and Ford. Taylor exerted control
directly on the individual, while Ford controlled through the machine (Kanigel,
1997, p. 17, citied in Petersen, 2002).

In the spring of 1914, the labour time to produce one model T decreased from
12 hours and 8 minutes to 1 hour and 33 minutes. Ford reduced the price of one
Model T to half of the price of the nearest competitor and at the same time paid
the highest wages for unskilled labour in the Unites States (Chandler. 1977, p.
280).

Even if the model T was never changed on a yearly basis, some changes where
made for the customers (e.g. mechanical improvements, easier maintenance),
but the majority of the changes were made for the sake of production, such as
the 1914 decision to make only black cars. The production, process and
methods, was constantly developed and simplified for increased efficiency and
use of unskilled labour. No Model T was road-tested. It was assumed that if the
parts and the assembly were correct, the end product would be correct.
(Hounshell, 1984, pp. 224-225, 229, 230-236, 273).

Stakeholders

Suppliers where located nearby the production plant and where required to
carry inventory (Abernathy et al.,, 1983; Hounshell, 1984, p. 222). The
inventory crises of 1920-1921 resulted in development techniques to better fit
the production to the demand at the Ford Motor Company forced dealers to pay
for unsold cars (Hounshell, 1985, p. 457).

Labour turnover was high at the Ford Motor Company, in 1913 the rate was
370-380 percent per year (Abernathy et al., 1983; Hounshell, p. 257). To
address the problem with the labour turnover, a raise, the five-dollar day was
introduced in 1914 (Hounshell, 1984, p. 259). To determine whether a worker
was qualified for profit-sharing or not, the workers private lives were
investigated (Hounshell, 1984, p. 259).
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The Changeover

The lack of flexibility, in the form of traceable product changes for the
customers, caused problems for Ford in the end. The strategy of price reduction
was no longer effective when competitors offered yearly model updates instead
of Ford's random updates. The yearly changes at Chevrolet were simplified by
a higher degree of decentralisation and a production system that was based on
standard or general-purpose machines (Hounshell, 1984, p. 264-266, 276-277).

As a response, Ford had to change its production system and introduce a new
model, model A. The specialisation of the production system that produced the
model T became a problem. The changeover caused a six-month shutdown of
the production. The total cost for the changeover to Model A was
approximately $250 million. (Hounshell, 1984, pp. 13, 261, 266, 294, 298,
301)

The assembly line was rapidly diffused in the Western world (Hounshell, 1984,
p. 218). In the 1920s, mass production was considered to be the paradigm by
leading industrialists (Sabel and Zeitlin. 1985). The ideas of the Ford Company
spread to other industries. Foster Gunnison produced houses assembled on a
line. In the end the housing industrialisation failed due to lack of demand not
the technology (Hounshell, 1984, pp. 11-12). Small firms did not vanish.
Approximately 70 percent of all the production in the metalworking sector in
the United States consisted of small batched in the 1970s (Sabel and Zeitlin.
1985).

3.2.5 Morris Motors and flow production in the 1920s

Frank George Woollard (1883-1957) began the implementation of flow
production in 1923 at the British car company Morris Motors Ltd.
approximately twenty years before Toyota with a similar system (Emiliani and
Seymour, 2011). Compared to a large-scale mass production system, the
Woollard's system allowed flow for low volume and engineered products with
costs as low as or lower than American counterparts (Emiliani and Seymour,
2011). A purpose of the Woollard system was to make small factories able to
be competitive compared with the larger plants in the U.S. (Woollard, 1925).
The system was implemented but for some reason (not known) Woollard
resigned from Morris and with him, his system (Emiliani and Seymour, 2011).

To achieve business efficiency, the flow system must benefit everyone
(consumers, employees, suppliers and owners). Whether the system will
benefit the community, is a question of how the system is used (Woollard and
Emiliani, 2009, pp. 60; 180-181). Woollard state that a difference between
mass production and flow production is that the former demands high volumes
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(mass consumtion) while the latter demands stable demand (Woollard and
Emiliani, 2009, p. 50).

According to Woollard major advantages of flow production with small
batches or one piece production is the much shorter throughput time; reduction
of waiting time and fast feedback on quality issues (Woollard and Emiliani,
2009, p. 50). In order to succeed flow production requires a highly integrated
system of operations producing standardised and specialised products with
reduced buffers (Woollard and Emiliani, 2009, pp. 16, 51, 71). In order for the
system to work there are a number of conditions that must be fulfilled, some of
these conditions are: No or minor variation (predictability in demand and
production); Quality (conformity to specification); Time (time cycle of
production and timely deliveries); Accurate data (planning should be based on
precise knowledge).

While both Toyota and Woollard addressed the importance of the workforce to
achieve continuous improvements their views how to achieve it differed.
According to Woollard the improvement "should cause no anxiety, but rather
should be a matter for rejoicing" (Woollard, 1954, p. 463; citied in Emiliani
and Seymour, 2011, p.68). Toyota use pressure on the workforce to release the
creativity (Hampson, 1999; Shingo, 1984, p. 157)

3.2.6 The continuation of mass and flow production (1930s-1980s)

During the Second World War operations research was further developed to
increase the efficiency of the war effort for UK and USA (Flood, 1993, pp. 7-
9). Flow production principals were also used during the second world war in
the production of Supermarine Spitfire, a British fighter aircraft, and
Consolidated B-24 Liberator, an American heavy bomber (Holweg, 2007). The
improved methods for quality in production which created thousands of quality
specialists, did not have a large influence on the production in UK and USA
after the Second World War (Flood, 1993, pp. 7-9). Mainly in Japan quality
issues were regarded as important and not just productivity (Flood, 1993, pp. 7-
9).

The period after the Second World War to the mid-1970s was a period of
relatively high growth rates (Bello, 2006). Although warnings came that the
view of production as a goods-producing process instead of a customer-
satisfying process would result in problems, were largely ignored (Band, 1991,
p. v). In 1966 and 1969 Skinner introduced the notion that an organisation’s
capabilities (e.g. cost, quality and time) can be used to increase the competitive
strategy (Ferdows and De Meyer, 1990; White, 1996). There were trade-offs
among the capabilities where high quality and low cost was an impossible
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combination. Skinner developed the concept of the focused factory in 1974
stating that one should focus on just a few capabilities at most. This was to be
proved wrong by the Japanese companies that could provide high quality and
low cost (Flood, 1993, pp. 3-11).

With the competitive crises of the American modern corporation in the 1980s,
scholars and practitioners started to search for alternatives to the American
modern corporation, with its vertical integration, that did not perform as well as
the production networks from Germany and Japan (Sturgeon, 2002). Both
Germany and Japan base their manufacturing on craft production method in
combination of general-purpose machines and skilled labours. Both mass
production and craft production coexist in different variations and demand
patterns (Broadberry, 1994).

The Toyota Production System (TPS) was largely unnoticed until the oil crises
in 1973 (Ohno, 1988, p.1; Holweg, 2007). After the oil crises in 1973 TPS was
adopted by many Japanese companies. By eliminating excessive workforce and
inventory, profit is possible even in slow growing economies (Monden, 1998,
p. 1). In the 1980s JIT was the term for TPS (Schonberg, 2007; Naslund,
2008). Milgrom and Roberts (1990) named this new pattern 'modern
manufacturing' while Womack et al. (1990) used 'lean manufacturing'.

3.2.7 Toyota Production System (TPS)

Historical background

When the Toyota Motor Company was formed in the 1930s there were no
Japanese industries that could supply a car manufacturer in Japan (Akerlof and
Schiller, 2009, p. 137-140). The Japanese suppliers were developed together
with the car manufacturers. From 1936, with the Automobile Manufacturing
Business Act, the Japanese car manufacturers received government subsidies in
the form of preferential tax and tariff treatment. (Akerlof and Schiller, 2009, p.
137-140) and foreign major ownership was not permitted until 1971 (Womack
et al.,, 1990, pp.193-194). Companies had the ability to use the Meiji
restoration, "banks" with a low-cost financing system with lower interest rates
which would not be allowed in US and several European countries (Womack et
al., 1990, pp.193-196).

According to Ohno (1988, p. 3) the low productivity compared with USA was
a major problem. The productivity had to increase probably 10 times. The
Japanese conditions with capital constraints and low sales did not suit the US
production style (Monden, 1981; Holweg, 2007). According to Cusumano
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(1988) the production in 1950 for cars and trucks in Japan was slightly more
than one day of production for US auto industry.

Primary purpose

The purpose of TPS is cost reduction (Sugimori et al., 1977; Monden, 1981;
Shingo, 1984, pp. 191-192). This is achieved by elimination of waste (or loss)
(Sugimori et al., 1977; Shingo, 1984, pp. 191-192). Monden (1998, pp. 1 and
63) regard the increase profit by reducing waste, or improvement of
productivity, as the ultimate purpose. The system should use the minimum
amount of resources (e.g. equipment, materials, parts and workers) (Sugimori
et al., 1977). One goal with TPS is to achieve cost reduction independent of
economies of scale (Ohno, 1988). Regardless of volume, the numbers of
working hours per product must decrease.

General System

TPS is rigid, similar to mass production, concerning production flow, activities,
and connections, but with flexible operations (Towill, 2007). According to
Shingo (1984, pp. 110-111) production system must be made according to the
surrounding conditions. The market cannot be designed.

The fixed costs of TPS are a result of the infrastructure of the system.
Examples of this is the high level of automation (Katayama and Bennett, 1999)
and the relative high amount of indirect work related to maintenance and
service in order to secure the flow (Sandkull and Johansson, 2000, p. 120). The
degree of fixed cost makes the system sensitive to changes in demand
(Katayama and Bennett, 1999).

TPS is a holistic system (Schonberg, 2007). To understand each element of the
system is not enough, it is essential to understand the relations between the
element as well (Shingo, 1984, p. 197). Spear (2004) suggests that it is the
underlying principles that make TPS work. It is not the methods, tools and
practices that are important, it is the development and experimentation (Spear
and Bowen, 1999; Schonberg, 2007). The tools and practices are temporary
countermeasures (Spear and Bowen, 1999). The implementation of TPS
frequently fails among the suppliers of Toyota, even if the implementations are
done with Toyota consultants (Towill, 2007).

Understanding is vital in TPS. Two forms of knowledge are essential: know-
how and know-why (Shingo, 1984, pp. 210-211. Know-how is necessary to use
new methods, but to correctly use the methods it is vital to understand why.
Inventory is a loss, but in order to reduce stock there must be a sufficient
number of counter measures introduced (Shingo, 1984, pp. 210-211). One must
accept losses caused by current practices until the practice is improved
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(Shingo, 1984, pp. 102-103). To imitate the TPS without a deeper
understanding will just cause a disorder and another result than expected
(Shingo, 1984, p. 147).

Stakeholders

The view of respect for human differs between the west and Japan (New,
2007). Stress seems to be a vital part to improve the production. Sugimori et
al., (1977) state that workers should be treated "like human beings and with
consideration™ but develop this no further. Shingo (1984, p. 157) states that by
letting the personnel voluntary be a part of a forced situation, the outcome of
the pressure will be creative efficient improvements. Ohno (cited in Hampson,
1999) consider a perceived pressure of life and death results in "all sorts of
ingenuity".

During the 1980s Toyota experienced labour shortages due to the working
conditions and job opportunities in other sectors (Hampson, 1999; Sandkull
and Johansson, 2000, p. 169). The new factories that were built used more
conventional buffers and no time slack. Monden (1998, p. xvi) sees the labour
shortage as a continuous problem since the number of 18-years-old will be
reduced by 40 percent in the period 1998 to 2010.

A long term change of the demand can be solved by increasing or decreasing
the number of employees. (Shingo, 1984, pp. 131-132). Temporary employees
act as buffer (Shingo, 1984, p. 114; Lepadatu and Janoski 2011, cited in
Janoski, 2015). With a decrease of the demand, the permanent employees will
perform other types of work (e.g. maintenance of equipment, training and
education, and technical improvements of the manufacturing system) (Shingo,
1984, pp. 132-133).

Japanese production networks are hierarchical and captive since it is based on
dominant lead firms that "coordinate tiers of largely captive suppliers"
(Sturgeon, 2002, p. 481-483). The close relation facilitates coordination (just-
in-time deliveries) and flexibility (redeployment of workers and suppliers)
which leads to high efficiency (Sturgeon, 2002). There is constant pressure on
the Japanese suppliers to improve their performance and cost cutting is shared
between the supplier and the lead firm (e.g Toyota) (Womack et at., 1990, pp.
154-155 and 168).

Production: a question of levelling

The capacity needed to meet the demand is balanced with the workforce. The
calculated workloads are 100-110 percent, which is not too costly since
overtime is a minor part of the salary (Pruijt, 2003). Between every shift there
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is 4 hour time buffer that can be used for additional production if the demand is
temporary high (Shingo, 1984 p. 131; Sandkull and Johansson, 2000, p. 120).
Toyota factories with three shifts needs inventory buffers since there is no
slack between the shifts (Hampson, 1999).

The aim of using a large number of machines is to decrease cost and adopt to
variations in demand, not achieve a high utilisation rate (Shingo, 1984, pp. 96-
98). One employee cost 3-5 times more than a machine and therefore one
employee will usually serve several machines (Shingo, 1984, pp. 96-98). The
mechanization of an operation should not take place until the operation has
reached perfection (Shingo, 1984, p.190; Ohno, p. 41).

The Japanese vehicle industry generally had less volatility of production than
the volatility of sales in the period 1985-1994 (Mollick, 2004). Towill (2007)
regard this as a strong indication of make-to-stock strategies are applied among
Japanese car manufacturers. In some cases Toyota use buffer stock when the
demand fluctuates (Spear and Bowen, 1999). Buffer stocks are less costly than
changing the production level (Towill, 2007). Long term demand stability is
more important than short term waste (Spear and Bowen, 1999; Towill 2007).

The levelled production is one of the pillars of TPS and necessary for the
system (Sugimori et al., 1977; Shingo, 1984, p. 181). TPS can handle a 10-30
percent variation (Shingo, 1984, p. 180). Fluctuations in production and orders
at Toyota's final process will have a negative impact on all earlier processes
(Monden, 1981; Shingo, 1984 p. 138; Ohno, 1988, p. 37) and destroy the
possibility of Just-in-time (JIT) (Sugimori et al., 1977; Shingo, 1984 p. 138;
Monden, 1998, p. 64). The levelled production is so important that customers
unable to level their schedule may experience later deliveries (Towill, 2007).
The Japanese motor vehicle production increased almost every year from the
late 1950s to the late 1980s with a dip for the oil crises in 1974 (Womack et al.,
1990, p.248).

The production planning consists of several layers and inputs (Sugimori et al.,
1977; Shingo, 1984 pp. 117-118; Monden, 1998, pp. 75-79). The first input for
the production planning is the long-term forecast (Sugimori et al., 1977). TPS
depends on accurate market research. Twice a year Toyota Motor Sales
interviews 60 000 respondents and perform 5-6 additional enquiries (Shingo,
1984, p. 116). The car sales are monitored closely (Shingo, 1984 p. 116;
Monden, 1998, p. 75). TPS is based on approximation of the customer demand
(Shingo, 1984, pp. 114 and 172). The production schedule is increasingly
frozen (Sugimori et al., 1977; Shingo, 1984 pp. 117-118; Monden, 1998, pp.
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75-79). The production plan is frozen 6-8 weeks before the actual production
(De Treville et al., 2014). Approximately one-third of the production lacks real
custom orders (Hines et al., 2004).

Kanban - a subsystem

Just-in-time (JIT) is a key concept in TPS and the purpose of JIT is to avoid
large inventory and surplus equipment and workers (Sugimori et al., 1977,
Monden, 1998, p. 5).Things should happen in exactly the right moment
(Shingo, 1984, pp. 92-93; Monden, 1998, p. 5). In order for JIT to work a
number of preconditions must be fulfilled: short throughput time, small lot
sizes, short setup times, and stable pace of production, standardised
components, etc. (Shingo, 1984, pp. 122-130 and 138; Monden, 1998, p.6). To
control the flow of the JIT production the Kanban system is used (Sugimori et
al., 1977; Shingo, 1984, pp. 91-92; Monden, 1998, p. 6). The Kanban cards
hinder the build up of queues in the production and thereby an uncontrollable
change of the throughput time (Shingo, 1984, pp. 91-92; Monden, 1998, p. 6).
The work in progress in the production system can be compared with the water
in a pond (Shingo, 1984, p. 181). (Author comment: Shingo do use the word
‘pond’ instead of ‘sea’). The real effort of TPS is not the Kanban system but
the preconditions that allows a work without any disruptions and a minimum of
inventory. (Shingo, 1984, p. 182)

Quality

The quality control movement in Japan, began at Suzuki in the 1950s and in
the early 1960s at Toyota (Huxley. 2015). Quality is an important part of
process improvement but every aspect of quality is difficult to measure
(Shingo, 1984, pp. 19-39). The customer perceives the quality based on the
bought product, not a quality percentage of the whole production. The purpose
of a quality inspection should be to correct error not detect errors. Shingo
(1984, p. 126) considers that a high throughput time and small lot sizes allows
a fast feedback of quality issues.

Rationalisation of stock

Toyota separates between operations stocks and process stocks since it will
hide the reasons and the ownership of stock keeping, which limits the
possibilities of improvements (Shingo, 1984, pp. 86-88; Spear and Bowen,
1999). Process stock are used to limit the variation in demand, lead time and
capacity while operations stocks are used to shield against machine downtime
and poor quality, large series and long lead times. There is also a type of stock
that is not a part of the production flow. According to Monden (1998, pp. 60-
62) the emergency stock is stored both onsite and offsite. The size varies
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depending on surrounding conditions (e.g season, traffic). To reduce the need
for stock, the causes must be eliminated (Shingo, 1984, p. 87). An uncritical
decrease of the stock can quickly result in problems more severe than a large
stock. Under special circumstances, to build stock might momentary be the
right decision and increase the batch sizes as well (Shingo, 1984, p.148; Spear
and Bowen, 1999). It is cost reduction that is important, not to eliminate the
stock. (Shingo, 1984, p. 148). Suppliers are a part of the stock control.
Suppliers must be flexible and adapt to Toyota's production requests (Monden,
1998, p. 62). This may be in conflict with both non-stock production principle
and the decrease of operation stock (Mishina and Takeda. 1994, citied in
Huttmeir et al., 2009).

Reduction of setup time

Levelled production of different product variants requires a mixed production
to allow for numerous production combinations of the products. The decrease
of the setup time was essential for the development of TPS since it enables
smaller lot sizes, less stock, higher flexibility and mixed production (Shingo,
1984, pp. 66, 124, 128, 164; Spear and Bowen, 1999). The development of
setup time reduction differs between authors and Toyota was not the only
company to shorten setup times. Toyota needed 4 hours in 1970 for changing
the tools in a certain pressing machine where Volkswagen needed 2 hours
(Shingo, 1984, pp. 61-64). Eventually the setup time was reduced to under 10
minutes, Single-digit Minute Exchange of Die (SMED) (Shingo, 1984, p. 65).
The development of SMED started outside of Toyota (Shingo, 1984, pp. 61-
63). Ohno (1988) and Monden (1998, p. 10) state that the setup time of the
pressing department between 1945 to 1954 was approximately two to three
hours. Between 1955 to 1964 the setup time was reduced to a quarter-hour and
after 1970, the setup time was three minutes. According to Monden (1981) the
decrease to three minutes occurred after 1965.

Other considerations

The number of transports JIT generates between different locations have been
criticised for being too frequent, affecting the environment, unnecessary energy
consumption, and creating traffic jams (Cusumano, 1994; Katayama and
Bennett, 1996). Bonney and Jaber (2011) consider that the traditional
economics of JIT will change as the environmental concerns increases.

Cox and Ireland (2002) argue that the Japanese tradition of closer relations
with their supplier is not plausible in every environment. Fearne and Fowler
(2006) and Katayama and Bennett (1996) conclude that environment with high
levels of complexity and uncertainty are troublesome concerning the
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combination of low inventory and unreliable suppliers. Srinidhi and Tayi
(2004) address the importance of controllability of the environment to take
advantages of JIT. Without a dependable supply, JIT will not work (Mason-
Hill and Towill, 1998). JIT depend on a stable and reasonable predictable
demand. In 2008-2009 the lack of responsiveness to changes in demand,
resulted in excessive inventory build-up at Toyota, which is more likely to
have happened in a push production system (Emiliani and Seymor, 2011).
(Push equal to produce according to plan based on forecast and not actual
demand).

Lean is dependent on the environment. Inventory reduction can become too
lean, beyond that point the performance start to deteriorate (Zipkin, 1991;
Browning and Heath, 2009; Eroglu and Hofer, 2011). With an increased
uncertainty in dynamic environments, the effectiveness of lean operations is
reduced as it is increasingly difficult to synchronize production processes and
reduce the inventory (Azadegana et al., 2013; Deif and EIMaraghy, 2014).

3.3  Principal-agents

To further understand the relationships and conflicts of interest between
stakeholders such as customers and producers, the principal-agents theory is
presented.

Principal-Agents relationships are in abundance in the real world. The
phenomena arises when one party (the principal) is dependent on the
performance of another party (the agent). The potential problems that might
occur can be traced to differ in: goals; information; incentives etc. From the
principal's perspective the question is how to measure and control that the
agent fulfil the contract (real or a theoretical construct). There is always a loss
of control involved in the relationship (Mitnick, 1992). The Principal-Agent
configuration is appropriate in a number of settings ranging from micro- to
macro-level (Eisenhardt, 1989). The theory of agency endeavours to model all
principal-agents relationships in various fields e.g. finance, economics,
political science, sociology and organisation (Eisenhardt, 1985; Mitnick, 1992).

Agency theory has its origin in the 1950s and was developed further in the
1970s (Lange, 2005). The theory evolved from research focusing on risk-
sharing problems and originates from transaction cost theory (Eisenhardt,
1989). The transaction cost theory and agency theory share several
assumptions such as: self-interests, bounded rationality, goal conflict and
information asymmetry (Eisenhard 1989). Sharma (1997) suggests a more
complex view of human nature and proposes that altruism is to be considered
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and not only self-interest. Ghoshal and Moran (1996) propose that
opportunistic behaviour is not static but rather a variable.

The theory has been criticised for being too limited and partner biased. Perrow
(1986, cited in Eisenhardt, 1989) criticise the theory for focusing on just one of
the two parties. The restricted set of assumptions may present a limited view of
interpersonal relationships view (Sharma, 1997; Wright et al., 2001). Mitnick
(1992) considers that the economics-based approaches can be too narrow and
are more focused on prediction than understanding of underlying non
economics causes. Also, the lack of input from other theoretical fields hamper
both the concepts and the explanations.

The agency theory set out to identify contractual problems between the
participants partly caused by self-interest and information asymmetry
(Eisenhardt, 1985; Sharma, 1997). A firm can be regarded as a set of contracts,
each motivated by self-interest, among the factors of production (Fama, 1980).
The assumption that the principal has the best knowledge of what the desired
outcome is can be questioned (Sharma, 1997; Emiliani, 2000). A problem,
from the agent's perspective, is to determine their principals and their
principals' goals (Mitnick, 1992). Another complication is that in reality there
are other relationships than principal-agent relationships. There can be a
network of agents (Sharma, 1997). The asymmetrical information where the
agent controls the information favours the agent. Several layers of principal-
agent relations will most likely lead to short-terms profits for the agents at the
cost of the principal (Hirst and Brown, 1990; Brown, 2001; Né&ssén et al.,
2008). For example, the tenants, are dependent of the decisions the
intermediates have done earlier (Mundaca et al., 2010).

The asymmetric information to the agents’ advantage is solved by control. The
agent is monitored and measured (Ouchi, 1979; Eisenhardt 1985; Hennart,
1993; Das and Teng, 2001). Two limitations are the cost and/or possibilities of
monitor and measuring (Eisenhardt, 1985; Sharma, 1997). The cost is the sum
of measurement costs and the costs related to imperfect measurement (Hennart,
1993). To limit opportunistic behaviour, the principal can use internal
(organisation-based) and external (market-based) types of control (Ouchi,
1979; Hennart, 1993; Sharma, 1997). Two major components in deciding type
of control is the measurability of outcome and the knowledge of the
transformation process. The degree of the measurability and knowledge
determine type of control (Ouchi, 1979; Eisenhardt 1985; Sharma, 1997).
According to Ouchi (1979) there are three types of control: market,
bureaucracy and clan. Each type of control has its social and informational
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prerequisites, see table 3.2. However, everything cannot be controlled in
advance. Akerlof (1970) discusses the uncertainty regarding quality that can
only be assessed after the purchase.

Table 3.2; Social and informational prerequisites of Control (Ouchi, 1979).

Type of Control Social Requirements Informational Requirements
Market Norm or Reciprocity Price
Bureaucracy Norm or Reciprocity Rules
Legitimate Authority
Clan Norm or Reciprocity Traditions

Legitimate Authority
Shared values, Beliefs

Hennart (1993) distinguishes between methods of organizing (the price system
and hierarchy) and economic institutions (markets and firms). "Pure hierarchy"
can be more efficient than "pure market" but a mix of the two will be the most
efficient solution. The methods have different strength and weaknesses, see
table 3.3. The choice between the methods depends on the cost of measuring
and the residual of cheating (e.g. lower quality) or shirking. According to
Akerlof (1970, p.495) the cost of cheating can be more severe than the amount
the principal is cheated since cheating "tend to drive honest dealings out of the
market". Both Hennart (1993) and Foss (2002) discuss the limits of using
intrafirm markets as an additional control to hierarchies, the major problem is
that intrafirm markets can result in sub-optimisations due to lack of decision
power and problems with price settings.

Table 3.3: Control systems (Hennart, 1993).

Methods of Organising Price system Hierarchy
Reward based on Output Input
Encourage Cheating Shirking
Minimise Shirking Cheating

With critical knowledge (not just information) the power relation shifts to the
agents’ advantage and the traditional roles of principal and agents collapse
(Sharma, 1997; Foss, 2002). According to Sharma (1997) profound knowledge
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of the principal is lagging compared with the professional (with critical
knowledge) agents causing a collapse of market conditions. To control the lack
of critical knowledge different control strategies can be applied:

Self-Control. A presence of altruism and intrinsic motivation lessens the
opportunistic behaviour (Sharma, 1997), while a too high degree of rational
control from the principal excessive can encourage the agents to opportunistic
behaviour (Ghoshal and Moran, 1996).

Community Control. Reputation is believed to affect the agent outside the
single principal-agent relationship (Hennart, 1993). However the cost and
possibility of an advertising reputation that will severely affect the agent is
considered to be limited (Sharma, 1997). Still, community control is practiced
by Japanese firms (Hagen and Choe, 1998).

Bureaucratic Control and Client Control. The properties of the firm's internal
structure and control systems will most likely reduce opportunistic agent when
equivalent knowledge is present in the control system. The firm might hire an
expert to control the agent. (Sharma, 1997)

34 Value

Value is a word commonly used to emphasise importance and enhance the
expression within several different fields. Examples of use are: value chain,
value creation, value-added, value delivery, value improving systems, value
streams. Somehow the meaning of value is too often taken for granted, either
stating the obvious or avoiding the definition.

Understanding value is complex due to its multitude of dimensions. Sheth et al.
1991 consider value to have several dimensions functional value, social value,
emotional value, epistemic value, and conditional value. Value includes both
tangible and intangible attributes that stem from factors ranging from
production processes to brand image (Levitt, 1980; Hines et al., 2004; Oliver et
al., 2007). Pitelis (2009) concludes that ‘value’ is an elusive term. Its meaning
is multi-faceted with various meaning to different stakeholders (Bowman and
Ambrosini, 2010). Value evolves over time (Woodall, 2003). To make things
worse, the term ‘value' is used to describe different phenomena (Bowman and
Ambrosini, 2000). Keynesian economist Joan Robinson (1964, cited in Pitelis,
2009) considered value to be ‘one of the great metaphysical ideas in
economies’. James C. Bonbright writes: "When one reads the conventional
value definitions critically, one finds, in the first place, that they themselves
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contain serious ambiguities, and in the second place, that they invoke concepts
of value acceptable only for certain purposes and quite unacceptable for other
purposes” (Fishman, 2013). According to Fishman, value is a more general
concept of worth that correlates to transactional price or cost in various degree.
However, an imprecise definition might hinder the theory development (Priem,
2001).

The English word 'value' came in use around 1300 with the meaning: "price
equal to the intrinsic worth of a thing”. Some 100 years later under the
influence from the old French language the meaning was: "degree to which
something is useful or estimable”. The meaning of the French word was:
"worth, price, moral worth; standing, reputation”. The origin of the word can
be traced to the Latin word valere (be strong, be well; be of value, be worth).
(Online Etymology Dictionary)

Over the years the nature of value has been of interest to philosophers in
different societies. The Aristotlean view of value incorporated use value and
exchange value (Dixon, 1990; Fleetwood, 1997) but emphasised use value over
exchange value (Smart, 1891; cited in Woodall, 2003). The perception of value
is linked to the 'use' of a commodity (Woodall, 2003). Use value is subjective
and demand is a function of use value where demand and exchange value is
influenced by rarity (Gordon, 1964). Aristotle could not solve the nature of
exchange value and money as the standard of measurement due to
commensurable issues (Fleetwood, 1997). Aristotle rejects money as a
measurement since a measure "... does not create the property which it
measures. Measures of length do not create spatial extension” (Meikle, 1995,
pp. 22-23, cited in Fleetwood, 1997). The view of wealth consisted of two
variants, natural wealth (life necessary commodities) and artificial wealth
(other types of wealth such as money, riches and property) (Neves, 2000).
While the natural wealth had a limit it was considered that the artificial wealth
had no limit. In the middle ages (e.g. Pierre de Jean Olivi; Thomas Aquinas ,
value was still linked to use, with the addition production and marketing issues
such as creation of form, time and place (Dixon, 1990).

Even if Aristotle did not develop the concept of exchange value, others
considered the concept. Ibn Khalddn, a fourteenth-century economist and
historian, identifies three sectors of the economy: production, exchange, and
public services (Boulakia, 1971). Furthermore, exchange value was used in
practice. In the early 13th century Gutalagen law (from a part of what later
would become Sweden) states that the slaying of an individual had a price that
relatives or slave owner could claim, A free Gotlander was valued to 4.8 kg
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silver, a free non-Gotlander was valued to 2 kg silver and a slave to 225 grams
silver (The Swedish History Museum).

The seminal work of Smith (1776) has a number of contradictions concerning
value, wealth, luxury and productive power (Wilson et al., 1994; Brewer, 1998;
das Neves, 2000; Marshall, 2000). Smith (1776, p. 34) considers value to have
two different meanings, ‘value in use’ linked to the utility and ‘value in
exchange’ linked to the purchase, the transaction. He regards the two types to
be quite different. Smith (1776, e.g. pp. 34, 402, 404) recognises that what
lacks exchange value may still be of greatest value in use. Exchange value has
its limits as an objective measure. He states that:

"The things which have the greatest value in use have frequently little or no
value in exchange; and, on the contrary, those which have the greatest value in
exchange have frequently little or no value in use. Nothing is more useful than
water; but it will purchase scarce any thing; scarce any thing can be had in
exchange for it. A diamond, on the contrary, has scarce any value in use; but a
very great quantity of other goods may frequently be had in exchange for it."
(Smith, 1776, p. 34)

There is an echo from the Arestotelian view of wealth in Smith's reasoning of
luxury. While the desire of food is limited, the desire of conveniences (e.g.
buildings, clothing, etc.) has no limits (Smith, 1776, pp. 205-206). A reason for
this standpoint is luxury consumption inhibits factor growth (Marshall, 2000).
Even if there is a resemblence in the view of luxury concerning Smith and the
Arestotlean view of wealth. But would Smith deviate from the Arestotelian
view considerebly concerning the important exchange value in order to create
the wealth of a nation.

According to Smith (1776, pp. 400-402) the creation of value occurs in the
transformation performed by the labour. Besides transformation, the output
must be tangible and a permanent object. Smith made a distinction between
productive and unproductive labour. Some of the non-productive professions
were churchmen, lawyers, physicians, buffoons, musicians and opera-singers.
This was exemplified with:

"They are the servants of the public... Their service, how honourable, how
useful, or how necessary soever, produces nothing for which an equal quantity
of service can afterwards be procured. The protection, security, and defence, of
the commonwealth, the effect of their labour this year, will not purchase its
protection, security, and defence, for the year to come." (Smith, 1776, p. 401)
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The division of labour was of great importance to achieve high volume
production. Smith (1776, pp. 7-8) marvelled over the production capacity with
the division of labour that had been in use for approximately 100 years in
Britain. One example of the division of labour was the British gun
manufacturing in Birmingham in the late 1600s with at least 30 different sub-
trades (Williams, 2005).

With division of labour, the output could be increased, which in turn increased
the sum of exchange value, which in turn increased the stock of wealth. Wealth
comes from exchange value not the use of a commodity. Also, with division of
labour followed the necessity of exchange (Vargo and Morgan, 2005). The
industrialisation separated the producer from the user. As a result production
and consumption decisions were separated, both in time and space (Wikstrom,
1996).

Smith (1776, pp. 21-27) argues that the market will limit the extent of the
division of labour. A small market does not allow an extensive division of
labour. Later economists consider organisational matters (e.g. coordination,
communication and knowledge) the main reasons, not the market (Becker and
Murphy, 1994). Still, the end to the early success of Ford in the first half of the
1900s was the limited demand compared to the production capacity (Porter,
1984).

The exchange value became more important than use value. Smith (1776)
considers ‘real value’ to be related to production and the exchange value. The
emphasis on exchange value was largely accepted by the Smith's successors
(e.g. David Ricardo, Karl Marx) within the field of economic research and led
to an increased focus on tangible and measurable things (Dixon, 1990;
McKnight, 1994; Vargo and Morgan, 2005). The value of the produced
commodities could be measured and represented in precise economical terms.
Since transformation carries a value also the cost for the total labour, material
and overhead represents a value. Both Marx and Ricardo discussed this type of
value (Wilson et al., 1994).

The use value was not forgotten. In the mid-nineteenth century, the Austrian
School, proposed an integrated theory of wvalue that avoided the
‘exchange’/’use value’. The economic value had two different, complementary,
components, one subjective (personal) and one objective (generalisable) value.
(Smart, 1891, cited in Woodall, 2003; McKnight, 1994)

The definitions in marketing and strategy overlap each other (Ramsay, 2005).
Strategic management has regarded value as a creation of the producers,
similar to Marx's labour theory of value, where a finished good is filled with
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value from the production at the time it reaches an end user (Priem, 2007;
Heinonen et al., 2013). For instance, Porter (1985) and Brandenburger and
Stuart (1996) are both strategy related and focus on the monetary part, they
define value as "what buyers are willing to pay". Marketing has developed the
concept of value over the years. In the early 1970s, Kotler (1972) considers the
exchange of values between two parties, the transaction, as the core concept of
marketing.

A purely economic take on value demands only a scientific response to
observed phenomena, but to understand the nature of value fully, a
philosophical, or abstract perspective must also be adopted (Woodall, 2003).
Traditionally, economics have tended to refer to utility theory and marginal
utility when investigating value and consumer behaviour based on the
assumption of the rational, economic man (Bowman and Ambrosini, 2000).
However, the judgement of the utility of a product or a service is based on a
combination of beliefs, needs, experiences, wants, wishes and expectations.
(Bowman and Ambrosini, 2000).

To regard everything as consumption may result in subjects too broad for
useful analysis (Trentman, 2004). Behaviour and decisions is not just a
question of values, preferences, needs and wants but rather inflicted
necessities. Many of the daily activities are linked to established systems based
on various policy decisions that are beyond the control of individuals
(Trentmann, 2004; Soderholm, 2013). Value is not only a matter of functional
and economic benefits, the importance of social ethical and environmental
values are increasing (Nordin and Kowalkowski, 2010).

Also, markets have their limits concerning value. Value definitions tend to
reflect the presence of market and monetary dimensions (Pitelis, 2009). Not
everything that has intrinsic value has market value. Pitelis (2009, p. 1118)
defines value as: "perceived worthiness of a subject matter to a socio-economic
agent that is exposed to and/or can make use of the subject matter in question”.
Frondizi (1971, cited in Woodall, 2003) consider every product to have
‘qualities” which remains to be qualities even if it is not valued. There are also
values beyond the market. Loyalty, trust and reputation are examples of values
that have real economic value but they cannot be traded on a market (Dierickx
and Cool, 1989).
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3.4.1 operationalisation of value

Value as a multidimensional construct are used and discussed both in both
marketing related literature (e.g Lehmann and O'Shaughnessy, 1974; Levitt,
1980; Band, 1991; Gronroos and Voima, 2013) and strategy related literature
(e.g. Wheelwright, 1984; Brandenburger and Stuart, 1996; Yung and Chan,
2003). Some of the dimensions are: quality (Band, 1991; Yung and Chan,
2003), service, cost, time, non-monetary sacrifice (Zeithaml, 1988; Grdnroos,
1997), and emotional values (Mattsson, 1990; Sheth et al., 1991; Ravald and
Gronroos, 1996; Patnaik, 2004). The emotional values can be related to a
product (Mattsson, 1990).

Value can be defined differently and linked to the competion as well as
customers. Wheelwright (1984) considers competitive priorities dimensions to
be: price (of the product); quality (higher quality than competitors or unique
performance characteristics); dependability (work as specified, delivered on
time, failures are corrected immediately); flexibility (product flexibility and
volume flexibility). Johansson et al. (1993, cited in: Mason-Jones et al., 2000;
Christopher and Towill, 2000: Christopher and Towill. 2001) define value as
the quotient of a set of dimensions. They propose the following model:

Talue = Quality = Service -
Cost ¥ Lead Time 3.2)

The total lead time is defined as: "the time taken from a customer raising a
request for a product or service until it is delivered” (Mason-Jones et al., 2000;
Christopher and Towill, 2000: Christopher and Towill. 2001). Regarding cost
all three articles refer to Fisher (1997) where the total costs for the Product
Delivery Process (PDP) are given by the formula showing that: (Supply chain:
Total PDP costs) = (Physical PDP Costs) + (Marketability Costs). Physical
costs include all production, distribution, and storage costs, and marketability
costs include all obsolescence and stockout costs.

Service is the "customer service level, i.e. availability in the right place at the
right time" (Mason-Jones et al., 2000). (Originally the term "service level" is
used. Quality is mentioned (not defined) as "high levels of product quality"
(Mason-Jones et al., 2000; Christopher and Towill, 2000: Christopher and
Towill. 2001).
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Zeithaml (1988) discusses the consumer value and the trade-offs (what is
received and what is given) which allows value to be described as a ratio
between benefits and sacrifices, see eq. 3.3. Instead of being multiplicative, the
benefits and sacrifices can be described with function based on addition and
subraction (Heinonen, 2004).

B Benefits
falue ot ———— (3.3)

Sacrifices

An organisation should consider to measure every aspect of their operations
that will affect customers' perception of value, which is not the same as
measuring everything (Band, 1991, p. 79). However, to make it workable, an
organisation must find the most influential dimensions of value (Band, 1991, p.
79; Woodruff, 1997). In marketing, the focus is the interface between the
organisation and the customer (Band, 1991, p. 73).

Hill (1993) and Berry at al. (1999) link value dimensions with the internal
production with the concept of ‘order winners’ and ‘order qualifiers’. Even if a
certain criteria wins an order, other criteria (order qualifiers) will influence the
possibility to win orders (Voss, 1995). Different criteria have different weights
and the weights and criteria will change over time (Hill, 1993). Also, different
markets and customers have different preferences. Mason-Jones et al. (2000)
consider cost to be the market winner for lean while service, quality and lead
time are order qualifiers. A low price will not be sufficient unless service,
quality, and lead time are perceived to meet the criteria, the value dimensions
(see eg. 3.2).

3.4.2 Identifying and securing value with focus on quality and needs

One dimension of value is quality (Band, 1991; Yung and Chan, 2003). Juran
(1992) defines quality matters as "fitness for use", which is linked to the
Avristotelian perspective on value. In the quality movement one method that has
been used is the Quality function deployment (QFD) (Hauser and Clausing,
1988; Matzler and Hinterhuber, 1998; Schonberger, 2007). QFD was
developed by Mizuno and Akao in the late 1960s (Schonberger, 2007) and has
been in use since the introduction at the Kobe Shipyards in 1972 (Govers,
1996). The QFD matrix combines customer requirements with product design
criteria and competitive considerations (Ip and Jacobs, 2006; Kahraman et al.,
2006; Schonberger, 2007). The approach consist typically of four phases:
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strategy and concept definition, product design, process design, manufacturing
operations (Govers, 1996; Matzler and Hinterhuber, 1998). The requirements
from one phase is the input of the characteristics in the next phase. It enables a
deeper understanding of customer's requirements and problems (Matzler and
Hinterhuber, 1998). The concept of value (here: the quality dimensions) is the
input to the QFD. Reeves and Bednar (1994) are hesitant to define quality as
value. To regard quality as value decreases the reliability of and increases the
complexity of understanding quality since value is linked to internal efficiency,
external effectiveness, and individual judgement.

However, despite the quality movement aspiration to fulfil customer needs, the
movement has been criticised for being too limited to reflect the dimension of
the customer (Sharman, 1984; Woodruff, 1997). Woodruff (1997) consider the
internal focus within the organisation as a major obstacle to success. For an
organisation to be successful, the organisation must be externally orientated.

Patnaik and Becker (1999) discuss on a strategy level the importance of finding
the needs of the customer. Needs have a longer lifespan than a specific
technical solution. Therefore the focus should be on needs of the customers,
but a need may not be obvious until after the need has been discovered.
Patnaik (2004) evolves the concept of needs in a hierarchical model implying
different weights on the different needs. The customer needs are divided into
four types: qualifier needs, activity needs, context needs, and common needs,
see table 3.4. Even if there is a need, there are a number of influencing factors
that will affect whether the need will be fulfilled or not.
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Table 3.3 Types of needs and their characteristics based on Patnaik (2004)
concerning the user and energy savings from Stahlbrost et al.

(2012).
Qualifier Needs Activity Needs Context Needs Common Needs
Stem From Are a results of | Result from specific | Result from the | Needs of nearly
problems with | activities a person | situation in which | everyone
existing solutions perform people live, work
operate, are goal-
oriented
Existence The same need | Needs are the same | The same need exist | Most fundamental
exists for everyone | for all who want to | for people operating | and universal need
using the same | do the same thing in the same context

solutions in similar
ways

Usually Solved By | Disappear if current | Disappear if current | Changes in  the | Met by  more

solution is | solution are made | context or change | immediate needs
redesigned obsolete context
Awareness People are aware of | People are aware of | People may not | People are aware of
them them perceive or | them
immediately

articulate the needs

Described By Can be describe m | Described in terms | As long as confext
terms of changes of existing product | and conditions
or service solutions | remains the same
the needs will

confinue
Satisfied By New Features New Offerings New Families Systems of
New Offerings New Families Systems of Selutions
Solutions

3.4.3 Stakeholders and non-monetary value

Ramsay (2005) addresses the narrow view of value just concerning customers
in a business, therefore he proposes that suppliers should be included. Lepak et
al. (2007) and Pawar et al. (2009) go even further when they propose that value
concerns several types of different stakeholders, which might lead to
conflicting value definitions. To create value is complex due to the competing
interests and different viewpoints among stakeholders that result in different
views of what is valuable (Lepak et al., 2007; Pawar et al., 2009). Firms act in
the interest of its owners and the creation of profit (Barney, 1986; Makadok,
2001, Priem, 2007). The maximisation of shareholder value is a part of the
corporate law in many countries (Emiliani, 2003a). Hence, the producer
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orientation becomes strong (Priem, 2007). To maximise shareholder value, the
easiest procedure is to minimise the interest of other stakeholders (Emiliani,
2003b). The compensations to the management are linked to the maximisation
of shareholder value. In some countries, stakeholder-centered business is
practiced (Emiliani, 2001). However, the success of the US economy in the late
1990s has increased the use of US-style business practices in other countries.

The monetary value is prioritised in favour of utility since Smith (1776)
initiated the prioritisation (Pawar et al 2009). However, there are other types of
value. There are types of non-monetary values (e.g alturistic values, egoistic
values and traditional values) that will influence how groups and individuals
act in certain matters (Stern et al., 1999). Carroll (1979) recommend other
dimensions to the corporate organisation with proposal of the pyramid of
corporate social responsibility to increase the influence of organisational
stakeholders. The pyramid has four levels: economic, legal, ethical and
philanthropic. Brundtland's report adds the social and environmental
dimensions to the economic dimension, and future stakeholders with definition
of what is sustainable: “development that meets the needs of the present
generation without compromising the ability of future generations to meet their
own needs” (Brundtland, 1987, p. 43).

A combination of monetary and non-monetary relations

One example of both monetary and non-monetary values are energy issues.
Energy is of extreme importance to the society. E.F. Schumacher (cited in
Goldthau and Sovacool, 2012: p.232) states that energy is: "not just another
commodity but the precondition of all commaodities”. Dimension of causes and
effect concerning the use and efficiency of energy differs depending on the
discipline. Economic papers tend to focus on monetary issues and tended to be
based more on theoretical reasoning or a combination of mathematical models
and theoretical reasoning (e.g. Zerbe and McCurdy, 1999, Wickman and
Lingle, 2004; McCann et al., 2005; Delbeke at al., 2009). The economic
approach is criticised for the sole focus on economy and avoiding other
structural dimensions such as organisation, information, and acceptance of new
technology (Stern, 1986; DeCanio, 1998; Brown, 2001; Loschel, 2002).

A part of the problem is the optimising of the short term cost and different
views of what is value among the stakeholders. Firms and consumers do not
always chose the most cost efficient solution (DeCanio, 1998; Brown, 2001)
due to insufficient or incorrect information (Stern, 1986; Hirst and Brown,
1990; DeCanio, 1998; Brown, 2001), asymmetric information (Nassén et al.,
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2008, Mundaca et al., 2010), and agents acting in self-interest (DeCanio, 1998;
Brown, 2001; Nassén et al., 2008, Mundaca et al., 2010). The influence of
intermediaries limits the ultimate consumer’s role in the decision making in the
purchase of energy technologies, which leads to an under-emphasis on long-
term costs and higher energy consumption (Hirst and Brown, 1990; DeCanio,
1998; Brown, 2001; Néssén et al., 2008; Mundaca et al., 2010). The strength
relationship between different actors influence the energy efficiency. Strong
building companies and weak contractors benefits short term cost and not long
term costs which lowers the energy efficiency (Nédssén and Holmberg, 2005).

The concept of the customer is not trivial in energy matters. New car
purchasers may not be representative of the driving public but have a dominant
influence on the design decisions of the car (Brown, 2001). On average the
Swedish buildings on the investment market changed owners every 6 to 7 years
which does not lead to long term commitment (Ejdemo and Sdderholm, 2010).
The initial capital cost of a new building and the short-term profits outweighs
the operational costs. Even if there are long-term ownership involved economic
life cycle cost analysis are rarely done (Brown, 2001; Nassén et al., 2008).

3.4.4 Value in resource-based view

The resource-based view (RBV) has, since its introduction in the 1980s, been
influential in the strategy literature (Eisenhardt, 2000; Priem and Butler, 2001a;
Lavie, 2006). With the publication of Competitive Strategy by Porter in 1980,
the focus shifted toward external, industry-based competitive issues (Priem and
Butler, 2001a). RBV is an extension of the framework of Porter (1980, 1985)
and the concept of competitive advantage (Hart, 1995) related to products
(Wernerfelt, 1984; Barney, 1986), and the view of competition as the dominant
state of the world rather than cooperation (Lavie, 2006).

The extension of RBV is the internal perspective with emphasise on resources
(Wernerfelt, 1984; Barney, 1991; Squire et al., 2005). Wernerfelt (1984, p.
172) defines resources as "... (tangible and intangible) assets which are tied
semi-permanently to the firm". Barney (1991) considers that resources are
different types of assets, organisational processes, knowledge, capabilities, and
other sources of competitive advantage. He also adds two conditions for what
is a resource. A resource must be rare (not widely available) and be of value to
the firm by contribute to the efficiency or effectiveness. A resource must be
owned or controlled by the focal organisation (Wernerfelt, 1984; Barney,
1991). To become successful resources of an organisation must be able to raise
"barriers to imitation" (Hart, 1995). RBV has been criticised for lack of ability
to consider the influence of resources outside the control of an organisation
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(e.g. alliance partners) that will affect the profitability (Squire et al., 2005;
Lavie, 2006).

Use value and exchange value

Based on contributions made by classical economists, Bowman and Ambrosini
(2000) agree that value has two main components, use value and exchange
value. Use value is a subjective valuation by an individual customer based on
the perception of needs and a set of qualities concerning the good that will
meet those needs. This is valid to all purchases and not only the end customer
(Bowman and Swart, 2007). Use value for a firm provides utility to create
value that allows the monetary reward (Bowman and Ambrosini, 2000;
Bowman and Swart, 2007; Bowman and Ambrosini, 2010). Exchange value is
the price paid by the customer to the seller for a product or a service (Bowman
and Ambrosini, 2000, Bowman and Ambrosini, 2010). Exchange value occurs
only when the sale takes place in a single point in time and is a function of
perceived user value (Bowman and Ambrosini, 2000, Bowman and Ambrosini,
2010). At the point of sale, two types of value exist: exchange value and
perceived user value (Bowman and Ambrosini, 2010).

The judgement of use value, perceived use value, is made before the
transaction and the consumption (Bowman and Ambrosini, 2000). Perceived
use value is defined by the individual customer and is a subjective judgement
of the usefulness based on the customer's perception. The selection system will
influence what is considered to be value, especially in innovative or hard-to-
value situations (Wijnberg, 1995; Wijnberg and Gemser, 2000; Priem, 2007).
The selection of what is value or not, is commonly done by a market selection
(Priem, 2007). Other selection methods are experts and critics (Wijnberg,
1995; Wijnberg and Gemser, 2000). Experts can decide which good will reach
a market and critics can influence the perceived use value for a good.

The perceived use value in the transaction can be translated into monetary
terms while the non transactional related use value cannot be translated into
monetary terms due to its individual, subjective and non transactional features
(Bowman and Ambrosini, 2000, 2010).

It is only when monopoly supplier exist that the price paid by the customer is
equal to the price the customer is prepared to pay, the total monetary value.
Otherwise, the price paid will be less than the user value creating a consumer
surplus (value for money). Customer will chose the product that will give them
the largest consumer surplus within their economic reach (Bowman and
Ambrosini, 2000; Priem, 2007; Bowman and Ambrosini, 2010).
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At the time of sale, the product/service has both an exchange value and a
perceived use value (Bowman and Ambrosini, 2000). They consider that the
consumer surplus can only be assessed at the point of sale. However,
everything cannot be assessed at the point of sale. Use value is experienced by
the consumer during use, where the experience will differ for the same good
between different individuals (Priem, 2007). An industry’s average offerings
may be fulfilling the consumer to various degrees, since the average consumer
might not exist in reality (Wijnberg, 1995).

According to Bowman and Ambrosini (2000) customers can only value what
they perceive which make it virtually impossible for the customers to value the
inputs of the production. What creates value is a matter for the management to
decide. Value is something that is created by people from purchased inputs that
has user value for the firm (Bowman and Ambrosini, 2000; Bowman and
Swart, 2007; Pitelis, 2009; Bowman and Ambrosini, 2010).

The amount of exchange value added can only be determined after the point of
transaction (Bowman and Ambrosini, 2000). The producer value for a good is,
before the transaction, a potential (exchange) value (Kim and Mahoney, 2002;
Ramsay, 2005; Pitelis, 2009). The actual exchange value is a realised value
which may or may not be equal to the potential exchange value.

Regardless of the business, in the end firms contribute to benefit of the end
customer, who is the source of all payments, even business-to-business (Band,
1991, p. v; Bowman and Ambrosini, 2000; Priem, 2007) The exchange value is
distributed to a number of parties or stakeholders (Lepak et al., 2007). The
seller's cost and profit is partly a result of earlier transactions upstream (Priem,
2001; Bowman and Ambrosini, 2010). This will affect the margin of the firm.
However, it will not affect the use value in the produced product or service. To
the customer the selling firm's margin is not of interest, just the creation of use
value (Priem, 2001). In the long run the exchange value must exceed the
producer's costs and the buyer (user) must perceive the user value large enough
to buy the good or service (Lepak et al., 2007).

Value creation and value capture

A main objective of a firm is the capturing of value from the creation of value
(Brandenburger and Nalebuff, 1995; Teece et al., 1997; Pitelis and Teece,
2009). Value creation and value capture differs. The value capture is linked to
the profits of a firm, but it can not create product value (Priem and Butler,
2001a and 2001b). Value is created by the members of an organisation for the
use value of the customer/buyer/user (Bowman and Ambrosini, 2000; Lepak et
al. 2007; Priem 2007). The outcome of the value creation is not deterministic
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(Bowman and Ambrosini, 2000). The exchange value is uncertain for different
use values that has been created. Value capture concerns the proportion of the
exchange value that a unit (e.g. department, firm. society) can retain from the
customers' payments (Bowman and Ambrosini, 2000; Lepak et al. 2007; Priem
2007). Among organisations in a system, value created is only realised as value
captured (Pitelis, 2009).

The total value creation equals the value capture for a system, a zero-sum
transaction: (Priem, 2001). In a system where firms add production factors in
order to create value, the firms strive to capture at least user payments
proportional to their contribution (Priem, 2007). Value can be created and
captured on and between different levels: individual, organisations, and society
(Lepak et al., 2007). Together with Bowman and Ambrosini (2007) they
recommend to view value capture and value creation as separate processes.
Creation of value is a collaboration between consumers and producers (Priem,
2007).

Value capture is determined by the perceived power relationships and the
bargaining positions different stakeholders have on the market, and the
organisation and the employees (Bowman and Ambrosini, 2000; 2010). Some
stakeholders will capture more than their share of value creation (even if the
stakeholders have no part in the value creation), while the opposite are true for
other stakeholders. A brand loyal customer have less bargaining power and is
therefore prepared to pay more (Bowman and Ambrosini, 2010). The
employees usually capture only a portion of their produced exchange value
(Bowman and Ambrosini, 2000). The bargaining strength is a function of the
capital structure (Bowman and Ambrosini, 2007). Embedded capital is a mix of
human and separable capital, the separable capital, the less bargaining power of
the employees.

There is a balance between value creation and value capture. Too much
concern with value creation might drain an organisation of its ability to
compete, while too much concern with value capture may result in insufficient
development of competitive products/services (Pitelis, 2009) or maintenance
(Bowman and Ambrosini, 2010). Also, the value slippage, when an actor create
more value than what is retained, will in the long term result in no or little
incentive to continue to produce value (Lepak et al., 2007). For example,
employees perceive the firm as aggressively trying to capture all or nearly all
of the value generated by the human resources, the result may affect
productivity and innovation negatively (Bowman and Ambrosini, 2007).
Another example is the bad will a perceived unjust value capture can result in
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(Lepak et al., 2007). Value capture may improve profit for a firm, but it will
not create or produce a good since value creation is a precondition for value
capture (Priem, 2001, Priem 2007).

Stakeholders

Bowman and Ambrosini (2010) apply the exchange and use value to describe
the primary stakeholders (customers, employees, suppliers, investors). The
action taken by a firm is to create exchange value for the investors. To do that
use value for the customer must be created. The use value for a produced good
is most likely almost zero. The value for a supplier is the inverse of what is
value for a customer. The use value for a producer can be found in the goods
from the producer's supplier. In a supply chain, among firms, there is a
transformation from user value to exchange value. The two exceptions are
customer, exchange value is traded for use value, and investors where
exchange value is the only value type, see table 3.5.

Table 3.4  Summary of primary stakeholder and the relations between use
and exchange value (Bowman and Ambrosini, 2010)

Primary stakeholders Meaning of value

Customer Optimise the ratio between use value and exchange
value

Employees (or human suppliers) Optimise the ratio between exchange value and use
value

Suppliers Optimise the ratio between exchange value and use
value

Investors-Owners Optimise the ratio between invested exchange value and

return exchange value

3.4.5 Value in marketing

Compared to RBV, marketing has a longer history. The view of marketing,
with its origins in the distribution of goods, has evolved over the years from the
start in the early 1900s (Vargo and Lusch, 2004). The early years was
dominated by the justification, differentiation and classification of the
discipline. When Coase (1937) discussed transaction throughout The Nature of
the Firm, he did not use the term "transaction costs" (the cost of using the price
mechanism) that is used now. The "transaction cost” was called "marketing
cost" by Coase (1937) (Webster, 1992). In the 1940s an issue was how to
measure the productivity in marketing when marketing lacked a traditional
production (Cox, 1948). Marketing was seen as a function to facilitate "the
flow of goods and services from producer to consumer or user" (Alexander,
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1948, cited in Webster, 1992). As the role of marketing changed from
distribution to sales, marketing became a matter of optimisation (Webster,
1992; Matthyssens and Johnston, 2006). With focus on sales, the role of
marketing became to influence the presumtive customer to become a customer.
Kotler (1972, p.50) describes marketing as "... an approach to producing
desired responses in another party that lies midway between coercion on one
hand and brainwashing on the other. Coercion involves the attempt to produce
a response in another by forcing or threatening him with agent-inflicted pain. ".
Kotler (1972) also concludes that marketing is a matter for both business and
nonbusiness.

The theoretical foundation in marketing is based on the view from economics
regarding the exchange of goods (Vargo and Lusch, 2004). With a transaction
view, value is embedded in the product (good or service) which is too
simplistic (Gronroos, 1997). Several researchers have raised the question
regarding a more suitable theoretical foundation for marketing (Alderson and
Cox, 1948; Bagozzi, 1984; Tzokas and Saren, 1999; Grénroos, 2006).
Concerning value two areas have been influential in the theory development
within marketing, the questioning of exchange (value) and goods versus
services.

Marketing has changed during the 1900s from a goods-dominant view based
on classical and neoclassical economics towards a service-dominant view,
where marketing is viewed as an economic and social process. This has led to a
change from a focus on exchange value with goods embedded with value to
value in use as well as a change from operand resources (resources that are
acted on) to operant resources (resources that do the acting). (Vargo and Lusch,
2004)

There has been an agreement regarding the multidimensional properties of
value in marketing (e.g. Lehmann and O'Shaughnessy, 1974; Evans, 1980;
Zeithaml, 1988; Woodruff, 1997; Woodall, 2003; Heinonen et al., 2013). The
examples from 1970s to the 1990s represent the objective, economic view
where the producer is in control of value. The latter two, 2003 and 2013,
represent the research where concept of value is more complicated than a set of
properties for a product due to its subjective and individual nature.

Exchange value and service

The work of Alderson (1957) concerning the exchange value became a major
construct in marketing research where exchange concerns receiving or giving
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one thing in return for another (Anderson et al., 1999; Sheth and Uslay, 2007).
According to Kotler (1972) the transaction (exchange) is the the core concept
in marketing. Bagozzi (1975 and 1979) suggest that the exchange should be the
foundation in the marketing research. In 1985 the word "exchange" became a
part of the official definition of marketing by American Marketing Association
(Sheth and Uslay, 2007).

Even if the concept of exchange value is based on Smith (1776), the concept is
regarded as more complex than an act between two parties. Bagozzi (1975)
describes three types of exchange with several stakeholders and relations:
restricted, generalised, and complex. A pure exchange is rare, the majority of
the transactions are linked to a relation (sellers, buyers and other stakeholders),
wanted or unwanted (Bagozzi, 1975; Groénroos, 1997; Vargo and Lusch, 2004;
Payne et al., 2008).

While the exchange value was investigated, the use value was never
investigated to the same degree (while the exchange was the main concern).
Gronroos (1979, p. 86, cited in Gronroos, 2008) separates use value and
exchange value, where a service has use value and a product has exchange
value for the consumer. The prime concern, for a customer, is what can be
achieved from a purchase and not the purchase itself (Houston and
Gassenheimer, 1987; Gronroos, 2008). Gronroos (2008) conclude that with
value-in-exchange the focus becomes the resources used to achieve value-in-
use for the customer. The emphasis is on the exchange partner to the seller, the
customer, not the user.

Marketing has been overshadowed by value-in-exchange, a construct that focus
on the supplier (Sheth and Uslay, 2007), Tzokas and Saren (1999) conclude
that the research of value has been lacking in marketing. Marketing has moved
from an exchange focus to broader focus of relations and partnership (Tzokas
and Saren, 1999; Lusch et al., 2010) as well as service and value-in-use (e.g.
Gronroos, 1982; Vargo and Lusch, 2004; Gronroos, 2006; Heinonen et al.,
2013). The focus on exchange as a fundamental construct is no longer valid
(Sheth and Uslay, 2007; Grénroos, 2008; Vargo and Lusch, 2004). With the
change from exchange to value creation there is a change from self-interest
(win—loss) to mutual interest (win—win) (Sheth and Uslay, 2007).

The separation of value for products and services by Smith (1776) and his
followers has been questioned in marketing related research. The division
between goods and service hinders the understanding of value. The research in
service has developed the concept and understanding of value within the
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marketing field. According to Vargo and Lusch (2011) the service-dominant
logic, instead of the goods-dominant logic, broadens the perspective of
exchange and value creation. From the marketing perspective, goods is just as
perishable as services, especially standardised goods without customer
involvement (Vargo and Lusch, 2004; Vargo and Morgan, 2005). Very few
offerings can be viewed as either product or service (Normann and Ramirez,
1993). The service logic is more suitable for the good producing business today
than the goods logic (Gronroos, 2006). The role of goods can be understood
applying a service perspective, but the reverse is not possible (Dixon, 1990).
Hence, service should not be regarded as a special case since there are no
fundamental differences from a value creation perspective (Edvardsson et al.,
2005; Gronroos, 2008). However, there is not a uniform view of the service
concept. The service-dominant logic is still production focused and lacks a
customer focus (Heinonen et al., 2010).

Value-in-use, other types of value and customers

The transfer from economic theory and its value concept to management and
marketing has led to competing logics and misunderstandings (Normann and
Ramirez, 1993; Vargo and Lusch, 2004; Gronroos, 2006). The traditional view
of value is based on models and assumptions from the industrial economy,
where value is added similar to the assembly line (Normann and Ramirez,
1993; Heinonen et al., 2013). The consumer has been regarded as a passive
target with the primary activity to consume the provided goods or services in
the exchange (Vargo and Lusch, 2011). To regard the producer as the value
creator and the consumer as the value destroyer is too simplistic, and distort the
concept of value creation since all social and economic actors are resource
integrators (Gummesson, 1998; Tzokas and Saren, 1999; Vargo and Lusch,
2011).

The transformations and activities in a product are not sufficient to create value
without the good is used by the customer (Gronroos, 1979, p. 79, cited in
Gronroos, 2008). The good itself has a potential value that is transformed to
real value in the use (Gronroos, 2011). Gummesson (1993, p. 250, cited in
Vargo and Morgan, 2005) argues that customers do not buy goods or services:
they buy offerings which render services which create value. Gronroos (2008)
take a similar view, for customers the purchase is not as important as the use of
what the customers have obtained. The enterprise can only make value
propositions (Vargo and Lusch, 2004 Grénroos, 2011). However, this is a sign
of an organisation dominant position regarding value creation (Strandvik et al.,
2012). Also, the high information asymmetry is in favour of the seller, makes
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the customer's (consumer's) evaluation of options limited within the exchange
paradigm (Sheth and Uslay, 2007).

With a wider set of dimensions, value becomes more difficult to define and
measure (Wilson and Jantrania, 1994; Grénroos, 2008; Grénroos and Voima,
2013). For example, value-in-exchange is a function of value-in-use, but
usually value-in-exchange occurs before the value-in-use (Ravald, 2001, cited
in Gronroos, 2008). The fulfilment of exchange value from potential value is
not the same as value. Value-in-use is just as important for the supplier as it is
for the customer, but value-in-use is harder to observe and measure (Grénroos,
2008). Especially, when considering that the value-in-use is dependent of the
customer's context (Heinonen et al., 2010). The value-in-use is more than the
actual use and emerges also before the use in form of anticipation and after the
use in form of memories (Heinonen et al., 2010). However, Gronroos and
Voima (2013) regard it impossible that value-in-use can exist before it is
created in usage.

The attention on value-in-exchange leads to a short-term focus with less
consideration for value creation and limits the perceived roles and
responsibilities of the involved parties. This hinders the value creation since
value cannot be created in isolation of the stakeholders. Apart from the sellers
and buyers involved in the exchange, multiple stakeholders are involved, for
example community, and society at large that will facilitate the value creation.
(Sheth and Uslay, 2007)

Other dimensions that are proposed are time and trust. Value does not occur in
a point of time, it is developed over time (Ravald and Gronroos, 1996;
Gronroos, 1997; Woodall, 2003; Heinonen, 2004). Organisational trust is an
important part of value (Wilson and Jantrania, 1994).

Woodall (2003) takes a holistic approach when he discusses both object and
subject based on views of value. Objects have physical and nonphysical
dimensions related to value. Regardless of the value, an object has properties
that have a quality. If the object is valued, it will also have an intrinsic value.
He considers exchange value to be object-based (affected by the nature of the
object and the market) while use value is subject-based (percieved in the
interaction between the subject and the object). Woollard (2003, p. 5)
concludes that value is: "... neither use, nor exchange; it is neither object-based,
nor subject-based; it is neither my view, nor your view, it is all of these
things.". This conslusion is not in line with part of the research within
marketing that has gone from exchange focus to use focus.
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The concept of the customer has not gone unchallenged since value creation
became a part of the marketing research. The customer concept has been taken
for granted, where the customer is defined by the provider (Heinonen et al.,
2010). Customer value goes beyond the individual and subjective, value is a
part of collective and intersubjective context (Heinonen et al., 2010). For the
customer, value has social dimensions such as acceptance and appreciation
(Gronroos, 2008). Part of the value for the customers might be to communicate
status, social position and taste (Tzokas and Saren, 1999). Measurements of
customer value tend to focus on operational variables which are a momentary
and fragmented measure of a higher construct (Tzokas and Saren, 1999). They
warn for reducing the higher construction of customer value to just low-level
operational measurement with a minor understanding of the concept. This
means that value has a limit to how far it can be decomposed.

Hence, value-in-use is not only linked to the service process, but extends
beyond the interactive process. For example, when thinking about a holiday
trip, customer value can emerge before the trip, value is created during the
holiday, but also after the holiday in terms of memories. The role of companies
would thus be to understand the customers’ value creation processes embedded
in customers’ practices and contexts. (Heinonen, 2010)

Value Creation

From the 1990s value creation and where it take place has been of interest in
the marketing literature (Gronroos, 2008). Gronroos (2011) warns for viewing
value creation as an all-encompassing process including everything since it will
result in no explaining power. The creation of value cannot occur without the
user is involved in the value creation (Grénroos and Voima, 2013; Heinonen et
al., 2013). It is formed in use where value emerges through behavioral and
mental processes and not limited to the resource frame controlled by the
producer (Heinonen et al., 2013). But value is still to a degree based on the
resources of the provider. Value creation is related to value-in-use and it
improves something for the user (Grénroos, 2008). In the value-in-use concept,
customers are the main creators of value (Gronroos, 2006).

Normann and Ramirez (1993) consider value to be co-produced by different
actors (e.g. suppliers, business partners, and customers). According to
Gronroos and Voima (2013) value can be created in three ways: by the
provider (production of potential value), in cocreation by the provider and the
customer (real value), and by the customer with the provider as a value
facilitator (real value). Sheth and Uslay (2007) consider the cocreation as the
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general case and the cases, where a single agent is the major value creator
while the stakholders are enablers, are the special cases. Gronroos (2008) has a
similar view, value creation and cocreation are distinct. On the other hand,
Vargo et al. (2008) argue that since the roles of producers and consumers are
not distinct, value is always cocreated. According to Vargo and Lusch (2011)
actors cannot create value for other actors but actors can make offers with
potential value (Vargo and Lusch, 2011). This resembles the view taken i
RBV, where a firm transforms use value with resources required in exchange
value transactions to create new exchange value and use value for the
customer/user. Vargo and Lusch (2011) suggest that the notion of ‘actor-to-
actor’ or ‘business-to-business’ to create a systems perspective of the market.
Customer practices may be performed in an unconsious manner which makes
‘emerging value’ more suitable than “creating value’ (Korkman, 2006 cited in
Gronroos, 2011; Gronroos, 2008; Heinonen et al., 2010; Heinonen et al. 2013).

3.4.6 Valuein a lean context

Lean, like RBV, has a shorter history than marketing. The term "lean"
originates from a generic description of Toyota Production System (TPS)
(Karlsson and Ahlstréom, 1996; Hines et al., 2004; Emiliani, 2006; Né&slund,
2008; Samuel et al., 2015). In the 1980s there was a belief in the power of the
Japanese production and the Japanese economy (Sodahl, 1984; Flood, 1993;
Schonberger, 2007; Huxley 2015). With the decline in Japanese economy the
interest turned from the general Japanese company to a specific, successful
company, Toyota (Huxley, 2015). Krafcik (1988) presented the term lean to
describe TPS and used the word "buffered" to describe mass production
system. This typology was built on earlier work by Haruo Shimada and John
Paul MacDuffie, who used the terms "fragile" (for lean) and robust (for
buffered) (Krafcik. 1988). Milgrom and Roberts (1990) called TPS "modern
manufacturing”, but their term did not became popular. Instead, it was
Womack et al. (1990) that popularised both the term and lean itself
(Schonberger, 2007; Stentoft et al., 2013; Huxley, 2015). Both advocates and
critics accepted the term (Williams, 1992; Huxley, 2015).

Lean can now be found in a variety of fields beyond the automobile industry
(Stentoft et al., 2013; Huxley, 2015; Samuel et al., 2015). The concept is
applied in contexts outside large-scale manufacturing operations and
production, such as in small to medium-sized manufacturing organisations (e.g.
Enoch, 2013) and in a variety of industries ranging from construction (cf.
Hicks, 2007; Gao and Low, 2014) to healthcare (cf. Kim et al., 2006; Young
and McClean, 2008). From the 1990s and forward, lean has become a major
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paradigm in both research and practice, (Katayama and Bennett, 1996;
Emiliani, 2006; Stone, 2012; Bhamu and Sangwan, 2014; Samuel et al., 2015).

Lean is in many cases regarded as the solution for organisations (e.g Womack
et al., 1990; Womack and Jones, 1996; Bicheno, 2004; Samuel et al., 2015).
The Company of choice to describe the success of lean is still Toyota (e.g
Womack et al., 1990; Womack and Jones, 1996; Jasti and Kodali, 2015;
Samuel et al., 2015). To describe the success of Toyota different measures
have been used over the years, usually without any connection to the
user/customer. Some of the measures Womack et al. (1990, pp. 81, 83, 118,
157, 202-203) use are: assembly plant productivity, assembly plant quality,
resources used, output in numbers, setup times, number of JIT deliveries, and
hours/vehicle. Womack and Jones (2005, p. 3) draw the conclusion that Toyota
is one of the few successful Japanese car manufacturers. New (2007) used
among the measures average profit margin (Toyota: 8.2 percent; Ford: 3.9
percent) and average gross profit (Toyota: 27.0 percent; Ford: 20.8 percent) for
the period 1996-2005. Womack et al. (1990) use assembly plant productivity
and assembly plant quality plus som other additional measures.

Despite the popularity of lean, there are a number of theoretical and
methodological concerns regarding the actual competitive impact of the lean
production model (Williams et al, 1992; Lewis, 2000). Stentoft et al. (2013)
find little evidence of positive effects in the majority of the reviewed articles.
According to Ivarsson (2013) the failure of lean implementation is partly the
focus on customers instead of the system. Schonberger (2007) use inventory
turnover (a ratio between annual cost of sold goods and the value of inventory)
to indicate how lean Toytota is. The measure is an indication of the flow in the
whole company (Williams et al., 1992). In article by Williams et al, (1992),
where lean is criticised, Toyota performs better than the other car manufacturer
in the period 1982-1991. The lowest ratio is 22.1 in 1986 and the highest ratio
27.2 in 1991. According to Schonberger (2007) the turnover has not improved
in 17 years and has been halved to 11.1 turns in the last 12 years which is in the
region of GM. (In the period 2007-2016 the yearly turnover has varied from
10-12.86 (http://www.gurufocus.com/term/InventoryTurnover/TM/Inventory-
Turnover/Toyota-Motor-Corp)).

Narashimhan et al., (2006, p.443) consider fast response to uncertain and
changing demands not to be a part of lean. They propose the following
definitions of lean: Production is lean if it is accomplished with minimal waste
due to unneeded operations, inefficient operations, or excessive buffering in
operations. However, a definition of lean is lacking (Hines et al., 2004;
Pettersen, 2009; Stentoft et al., 2013). Bhamu and Sangwan (2014) discuss the
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numerous views concerning both definitions and goals in lean manufacturing,
e.g. lean as a concept, a philosophy, an approach, a practice, a set of tools and
techniques, a system etc. further, the goals of lean can be; removal of waste
from the system, reducing cost/produce more with less, reducing lead time,
etc.. For example, Emiliani (2011) discuss "true” lean and "fake" lean. This
becomes a problem in the evaluation of a lean effort similar to TPS as New
(2007, p. 3547) concludes: " ... nearly all of the claims made by TPS and lean
advocates are in the Popperian sense unscientific; they are immune from
falsification". (This is not to incriminate Emiliani, who is one of the few that
has gone beyond TPS and describe the work of Woollard who implemented a
flow production system in the 1920s, see Woollard and Emiliani, 2009;
Emiliani and Seymour, 2011).

Two of the main concepts in lean are value and waste. Value is the starting
point of lean and is defined by the ultimate customer (Womack and Jones,
1996, p. 16). Despite this statement, Browning (2003) and Hines et al. (2004)
argue that the emphasis has shifted away from customer to waste. A hallmark
of lean is the systematic elimination of waste (Katayama and Bennett, 1999;
Andersson et al., 2006; Hallgren and Olhager, 2009; Stone, 2012; Stentoft et
al., 2013; Jasti and Kodali, 2015; Wittrock, 2015). In practice, this is equal to
minimise the use of resources within the production contexts (Katayama and
Bennett, 1999; Christopher, 2000; Bruce et al., 2004; Agarwal et al., 2006).
Hence, lean focus on the input.

Toyota has been and still is the company of choice to describe a lean company
(e.g Krafcik, 1988; Womack et al., 1990; Jayaram et al. 2010; Samuel et al.,
2015). Toyota and lean are different (Towill, 2007; Jasti, 2015; Wittrock,
2015). According to Wittrock (2015, p. 98): "even Toyota is not yet a full-
blown lean enterprise as Womack and Jones envision it".

From value added to value creation

The early lean or TPS related literature emphasise productivity and efficiency
over value. None of the Japanese authors who describe TPS define value
explicitly (e.g. Sugimori et al., 1977; Shingo, 1984; Ohno, 1988; Monden
1998). Sugimori at al (1977) discuss added value without defining the term.
The other authors consider that value is created in production processes that
involve some kind of transformation (Shingo, 1984, p. 103; Monden, 1998, p.
179; Ohno, 1988, p. 57). From a consumer perspective the price is important,
the price must be in proportion to the value of the car (Ohno, 1988, pp. 85-86).
This can be regarded as a form of benefits and sacrifice and relates to the value
guotient, see eq. 3.3.
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The lean related literature is similar, Krafic (1988) focus on productivity
related topics. According to Womack et al. (1990, pp. 78 and 99) value is
added in processing that changes the shape or character of a product or
assembly in which workers add value to a product. The customer is by large
absent not the producer. However, Womack et al. (1990, pp. 183) consider that
a customer buys a car that fit the customer's needs.

In 1996 Womack and Jones published Lean thinking: Banishing waste and
creating wealth in your corporation. There is less focus on productivity and
efficiency compared to the previous book from 1990. Value is no longer added.
It is created (e.g. Womack and Jones, 1996, p. 16). Value becomes a key
concept in lean as Womack and Jones (1996) declare value as the starting point
of lean thinking. According to Womack and Jones (1996, p. 16) value is:”only
meaningful when expressed in terms of a specific product (a goods or a service,
and often both at once) which meets the customer's needs at a specific price at
a specific time". Neither the concepts of customer or needs are defined or
elaborated further. The customer is a recipient of value. The customer pulls
value from the producer (Womack and Jones, 2005, p. 2). Value is created by
the producer and the parts of value are traceable and measurable in the
production (Womack and Jones, 1996, pp. 16-28; Hines and Rich, 1997; Hines
et al., 2002). This view is similar to Marx's labour theory of value as a part of
strategic management described by Priem (2007) and Heinonen et al. (2013).

Womack and Jones (1996) also identify three types of activities: value-adding
activities (Type 1), necessary activities for the value production but not value-
adding (Type 2), and activities that are not necessary to create value (Type 3).
Browning (2003) considers that three types are sensitive to the resolution. The
value of a process is more than the value of its individual activities. A
decomposition ad infinitum of the value-adding activities, will in the end result
with only one value adding activity, the overall process. The notation of
"value-added activities” leads to a focus on individual activities without
consider the waste caused by the structure of the overall process,

Value as the starting point of lean thinking has been recognised by numerous
authors without further addressing value (e.g. Hines et al., 2002; Arbulu et al.,
2003; Bhasin and Burcher, 2006; Wan and Chen, 2008; Samuel et al., 2015). In
some cases the recipient of value is identified (e.g. Karlsson Ahlstrom, 1996;
Nightingale and Mize, 2002; Braglia et al., 2006). In a few cases value is
addressed further. Wan and Chen (2008) consider value to be a combination of
finished products, functionality, customer satisfaction (quality, on-time
delivery, service level, etc.). Hines et al. (2004) define value to be "a wider and
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more complex range of tangible and intangible attributes such as brand, image,
environmental issues and local production”. Quality, cost and delivery are not
considered to be strategic aspects of value apart from mature industries. Also,
Oliver et al. (2007) have discussed the individual perception of value among
the customers. Debates between different authors regarding their different
views of value are hard to trace. Browning and Heath (2009) regard value is an
emergent property of a complex process, more than the sum of the values
provided by its activities. Also, they consider value as a dynamic quality linked
to the outputs instead of being an intrinsic property. The proposal of Hines et
al. (2004), Oliver et al. (2007) and Browning and Heath (2009) has not
influenced the view of value like Womack and Jones (1996) have (see also
paper 11, appendix A).

Stakeholders

Customers and Employees are the most frequent stakeholders mentioned.
According to Womack et al. (1990, pp. 248-249) workers share their faith with
the lean company instead of being unemployed. Hines et al. (2004) suggest that
there must exist a plan for the redundant workers in lean improvement project
which is not elaborated further. It is debatable whether lean provide a better
work life or not (Huxley, 2015).

35 Waste

Just like value, waste can have a number of different meanings. A very
common meaning of the word relates to disposals. Unlike value, waste is not a
main concern for a majority of the cited authors concerning value. According
to Koskela et al. (2012) the concept of waste is not present in the mainstream
literature within several fields of research such as economics, operations
management.

The first use of the English word was around 1200 meaning "desolate regions"
(Online Etymology Dictionary, citied in Koskela et al., 2012). The word
originates from the Latin word vastum that was used in the Domesday Book
(1086) meaning "desolate regions” (The Domesday Book Online, citied in
Koskela et al., 2012). The Domesday Book had several purposes: assessments
of taxes and to estimate the annual value of the land (The Domesday Book
Online). Clark and Clark (2002) investigate the common land in England
during 1475-1839. The landless poor had only access to the land that was the
common waste. Meaning land that was: " used only for rough grazing and fuel
gathering, and to which generally all members of the village had access". In
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this context, described by Clark and Clark (2002), value and waste are each
other’s opposites describing the state of a similar type of unit (land), where
waste was used in the meaning no or little use (value).

According to Koskela et al. (2012) the concept of waste can be divided into a
number of periods: the birth of the concept in the 18™ century, the classical
notation and the expansion during the scientific management, the decline in the
second quarter of the 20" century and the revival in the last quarter of the same
century. Johansson et al. (2013) consider two periods from a production
perspective: the start with Adam Smith's division of labour in 1776 followed
by Frederick Winslow Taylor's ‘The principles of scientific management’ in
1913. Ever since the introduction of scientific management, industrial
production has: "...continually been on a diet, but its character has varied over
time..." (Johansson et al., 2013, p.448).

In Taylor's Shop Management (1911a) and The Principles of Scientific
Management (1911b), the view of waste is linked to efficiency and output. The
goal is the greatest prosperity which requires "the highest state of efficiency".
Two necessary conditions to achieve this prosperity is working with the
"fastest pace and with the maximum of efficiency". Taylor (1911b) stress the
fact that planning of work is a prerequisite to efficient production and not a
waste of money if the methods are scientific.

A hallmark of lean is the elimination of waste (Benders and van Bijsterveld,
2000; Browning and Heath, 2009; Stone, 2012). While lean, in a majority of
the literature, has a similar view of what waste is, the quality movement lacks
this similar view and instead has a general definition of poor-quality-costs
(Pettersen, 2009; Sorqvist, 1997a, 1997b). Waste is in Japan much larger than a
relation between a producer and a customer. It is a part of the Japanese society
and history (Wittrock, 2015).

Grunberg (2004) considers the concept of loss/waste (from the Toyota
Production System) as a focus on the input side of the different types of ratios.
The concept of losses can reveal information that are hidden in the
measurements of performance, productivity and profitability.

The concept of waste can also be viewed from a holistic perspective as an
unwanted outcome of a system (Saunders and Preston, 1994; Dalu and
Deshmukh, 2002), see figure 3.6. The reduction of waste is a result of
processes and products that are dependent of a number of working
prerequisites and fundamentals. The valuable outcomes are quality and reduced
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variation. Waste is an output and waste reduction is dependent of a working
infrastructure that can support the improvement work of reducing the waste
(Saunders and Preston, 1994).

1 Team processes Internal Use of Data Common
Customer Understanding
focus of quality

2 Quality Understanding Supplier Understanding

improvement of processes partnership customer
\ needs
3 Ability to control and improve processes and
products

4 Reduced Less Better quality

waste variation

Figure 3.6: S-P model.

The work of Taguchi is related to waste by his loss function, see eq 3.4. The
loss concept goes beyond the customer and regard the lifespan of a product
(e.g. Kethley et al., 2002; Liao and Kao, 2010; Celano et al., 2014). According
to Tachuchi (1986) quality can be defined as: "... the loss a product causes to
society after being shipped, other than losses caused by its intrinsic functions".
He considers that quality and value are different since value is subjective and
matter for the marketing department. Also, the matter of taste and fashion will
affect value. One exception, according to Taguchi (1986), is when better
quality can offer the same function with less loss such as the transition from
vacuum tubes.

The equation, see eq 3.4, describes the magnitude of loss, L(y) caused by the
difference between the target value for a certain characteristic (y) and the
nominal value (m). According to the function it is not sufficient to be within
the control limits. The variation should be reduced to be as equal as possible to
the target value. (Liao and Kao, 2010)
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L) = (y-m)’ 3.4)

3.5.1 Waste in resource-based view and marketing

The research in RBV is focused on value and waste has not been a topic in the
articles used in this thesis. Waste is also largely missing in marketing apart
from the oldest articles when distribution was a concern for marketing. Waste
or efficiency is linked to productivity (Alderson and Cox, 1948; Cox, 1948).

3.5.2 Waste in a lean context
Waste in TPS

Cost is of great importance in TPS. The developer of TPS, Ohno (1988), regard
the "total understanding”, identification, elimination of waste and its causes, as
fundamental part of the production system. TPS is a method to: "thoroughly
eliminate waste and enhance productivity" (Ohno, 1988, p. 54). In 1945 the
president of Toyota gave the company three years to reach the levels of
American productivity in order to be competitive, a tenfold increase of
productivity (Ohno, p.3). Waste is related to production and refers to elements
of production that: "only increase cost without adding value" (Ohno, 1988, p.
54). According to Shingo (1984, pp. 96-104, 192) the non-cost-principle
requires the reduction of cost which in turn requires the elimination of waste.
According to the non-cost-principle an increased profit is a result of lowering
the cost, not raising the price (Shingo, 1984, pp. 100-102). Efficiency is not a
goal unless it is linked to a cost reduction (Ohno, 1988, p. 18). TPS is a low
cost production system through the elimination of waste (Sugimori et al., 1977)
where the ultimate goal is increasing profit by reducing waste or improvement
of productivity (Monden, 1998, pp. 1 and 63).

The definition of waste are more specific than the value definitions. Waste
occurs when more than the minimum amount of resources is used (Sugimori et
al., 1977); loss (waste) is something that is unnecessary (Shingo, 1984, pp.103
and 183; Ohno, 1988, p. 19). Monden (1998, pp. 2-3) categorise four types of
waste: excessive resources, overproduction, excessive inventory and
unnecessary capital investment. Reasons for waste are insufficient
standardisation and rationalisation (Ohno, 1988, p. 41). There are seven wastes
that also can be referred to muda which means waste (Womack and Jones,
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1996; Pettersen, 2009). The seven wastes are (Shingo, 1984, pp.103 and 183;
Ohno, 1988, p. 19):

1. Overproduction: production without a customer order, which creates
inventory. The worst type of waste according to Sugimori et al. (1977) and
Monden (1998, pp. 2-3).

2. Waiting: goods or employees that cannot actively be used or participate in
production due to a lack of available work or process time.

3. Transportation: moving materials, parts etc., that require transformation.

4. Waste of processing itself (inappropriate processing or over-processing):
waste of processing itself by doing more work than the customer expects.

5. Inventory: an excess of raw materials, work in progress (WIP) and finished
products

6. Movement: excessive movement of workers during production.
7. Defective products: the production or correction of defective work.

Capacity is of great importance when waste is considered. Ohno (1988, p.19)
links waste with capacity (Present capacity = work + waste). The available
capacity is not always used to its full potential. According to Shingo (1984, pp.
95-98) since workers are more costly than machines, TPS focuses on high
utilisation of workers while the machines can be idle depending on the
demand. Hampson (1999) describes two other types of waste: muri and mura.
Muri translates to overburden, when man and machine are used beyond their
capacity. Mura is irregular or inconsistent use of man and machine. Sugimori et
al. (1977) regard levelling of production as a cornerstone of TPS and thereby
avoiding mura.

The view of waste in TPS tends to be described quite colourful (e.g. Ohno,
1988 and Womack and Jones, 1996). Ohno (1988, p. 59) considers that success
is not possible unless all sources of waste are "detected and crushed". The
seven wastes are overproduction, waiting, transportation, waste of processing
itself (inappropriate processing), inventory, movement, defective products
(Shingo, 1984, pp.103 and 183; Ohno, 1988, p. 19). However, according to
Shingo (1984, p.148) Ohno did not recommend waste reduction in every single
case. For example, inventory was allowed if it had a lower cost than the
alternative.
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Waste in lean

The start of waste in lean was humble before it became a major topic. Similar
to the modest discussion regard value, waste is not a major topic for Womack
et al. (1990). Waste (muda) is exemplified as rework and waste is regarded
from the view of the producer (Womack et al., 1990, p. 105). Waste is not
present in the index either. The discussion of waste is not necessary a must in
the early lean related literature (published in the first part of the 1990s) where
waste may not be mentioned at all (e.g. Cusumano, 1994; Warnecke Huser,
1995). The seven types of wastes, described in the previously, had yet not
made its mark in lean despite several authors describing the wastes (Shingo,
1984; Schonberg, 1986, cited in Shah and Ward 2003; Ohno, 1988).

In the sequel to Womack et al. (1990), waste is a central theme. Efficiency is
not a central theme compared to the previous book. Womack and Jones (1996,
p. 15) criticise the process reengineering for destroying jobs to increase
efficiency. In the early 1990s business process reengineering was popular a
popular management concept (Néaslund, 2008). Womack and Jones Womack
and Jones (1996) describe also another view of waste compared to TPS. Waste
is a: "human activity which absorbs resources but creates no value" (Womack
and Jones, 1996, p.16). In addition, the authors consider that waste is when the
needs of the customer is not fulfilled and also the seven types of waste is
present. The seven types of wastes are more frequently mentioned post 1996
than pre 1996 (e.g Hines and Rich, 1997; Arbulu et al., 2003; Ballard and
Howell, 2003; Kollberg et al., 2006; Chen et al., 2010; Pool et al., 2011).

Womack and Jones (1996, pp.38-48) also divide a process into three
categories: value-adding activities, necessary activities for value production but
not value-adding (Type 1 waste or muda), and activities that do not add value
(Type 2 muda). Waste is linked to value and the customer. Cost and capacity is
not explicitly discussed. Definition that relates waste to value as "non-value" is
also used (e.g. Ahlstrdm and Karlsson, 1996; Braglia et al. 2006; Moyano-
Fuentes and Sacristan-Diaz, 2012).

The link between value and waste is addressed by Hines et al. (2002) and
Hines et al. (2004). Hines et al. (2002) consider that the understanding of
customers, processes and costing is linked to operational level. Hines et al.
(2004) regard the understanding of value as a strategic matter while the
elimination of waste is an operational matter. According to Hines et al. (2002
and 2004) if waste is decreased value is created when the wasteful activities
and its costs are reduced. Value is increased if waste is decreased, in addition
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value can be increased if additional features are presented to the customer,
which the customer values (Hines et al., 2002 and 2004), see figure 3.7.

4 Cost-Value
Customer- Q Equilibrium
perceived A 4
Value of li‘ ..l'-. . ’
Product 2 'o_. -
or Service ! '-.‘ L “

L7 - Creating Lean Solutions:
e 1. Reduce Internal Waste
L7 2. Develop Customer Value
>
Cost of Product or Service

Figure 3.7: Relation of value, cost and waste from Hines et al. (2004).
3.5.3 Identifying waste

The tools used in lean are basically the same tools that previously were
considered to be just-in-time tools (Schonberg, 2007; Naslund, 2008). While
tools like 5S (5S’s (Sort — seiri, Set — seiton, Shine — seiso, Standardise —
seiketsu, and Sustain — shitsuke) can reduce cost and improve efficiency it is
mainly a tool for securing the infrastructure of the production (Browning and
Heath, 2009; Naslund 2008). 5S is a tool used by Toyota but its origin is
unknown (Schonberg, 2007). Two lean tools for identifying waste are “‘five
whys’” and value stream mapping (VSM). *‘Five whys’’ is a method to find the
relations between causes (Bamford and Greatbanks, 2005) used by Toyota to
eliminate waste (Shingo, 1984, p. 192). The five whys might be insufficient to
find the root causes (Browning and Heath, 2009).

VSM is regarded as a suitable tool for identifying waste and improve
performance by removing waste (e.g. Hines & Rich, 1997; Braglia et al., 2006;
Domingo et al., 2007, Chen et al., 2010). A value stream is all materials and
information required to produce a particular product and the flow through the
production system. VSM is a holistic tool to map the present state in order to
create the ideal state (Braglia et al., 2006; Chen et al., 2010). According to
Braglia et al. (2006) one of the advantages with VSM is that it links ‘Product
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Planning’ and ‘Demand Forecast’ to ‘Production Scheduling’ and ‘Flow Shop
Control’.

However, since VSM was first developed in the automotive industry with its
focused factories and narrow family of products, the standard VSM is suitable
for linear, deterministic high volume situations with little variability (Braglia et
al., 2006; Braglia et al., 2009). Hines et al. (1998) warn for the lack of link to
corporate strategy and non evaluated key processes in different business and
supply chain environments. VSM is dependent of how it is performed. Forno et
al. (2014) conclude that the despite the advantages of VSM, it can produce
poor results that in turn might lead to bad decisions technically as well as
financially. They classified prerequisites that must be fulfilled. Some of these
prerequisites are: integration between processes, clarity of procedures,
competence among the involved people, process stability, measuring data in
processes.
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4  ANALYSIS OF THEORY

This chapter is an analysis of the frame of reference. The different production
systems are analysed from an internal and external perspective. Value and
waste are discussed and a conceptual model concisting of four types of value
are proposed.

4.1  Productions systems and their context

The different production systems have their different strengths and weaknesses
depending on the perspective. Based on the internal performance objective,
linked to efficiency (doing things right), it is questionable if Singer should have
continued with their mix of men and machines, see table 4.1. The production
was not error-free, reliable or had a fast throughput. The files and workers
could compensate for processes and operations but not increase the throughput.
The arms manufacturing of the American system of manufacturing (ASM)
performed better concerning the performance objectives. Both Ford and Toyota
did improve on performance objectives and increased both efficiency and
productivity. Toyota did not try to improve the productivity and efficiency in
isolation. The utilisation of the machines was not a major concern. It was
lowering the cost.
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Table 4.1:  Summary of the different production systems based on
performance objectives. The evaluation is based on contemporary
alternatives.

Internal performance ASM Singer Ford Toyota

objectives

Error-free processes Improving Improving Yes Yes
Ability to change No No Yes
Reliable operation Improving Improving Yes Yes
Fast throughput Yes No Yes Yes
High total productivity Yes No Yes Yes

If the analysis is based on external properties, different dimensions of value,
Singer performed better, see table 4.2. The workers with their files added the
quality that was lacking. The interchangeability from ASM was not good
enough. The machines added the efficiency and the skilled workers the
effectiveness in form of quality. Also, the education of the users provided a
service that increased the use value. ASM produced sufficient quality for its
clients, the American government, providing the interchangeability that did not
render arms useless if one part broke. The flexibility in the products was
lacking, hardly any custom choices. This was a forerunner to the later Ford
system. The Toyota production system (TPS) has a flexibility when a specific
car should be manufactured in order to increase the utilisation of the system,
efficiency. But the system lacks a volume flexibility that was shown during the
decline in demand during 2008 (e.g. Emiliani and Seymor, 2011).

Table 4.2:  Summary of the different production systems based on value,
volume. The evaluation is based on contemporary alternatives.

Quality ~ Service  Lead Cost Volume  Flexibility
time
American system of
manufacturing + -- +? + -
Singer, craft-oriented
industry + + - -
Ford, mass production + - + + + -
Toyota, Flow
production + + + + + -
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TPS has been considered as a change of paradigm from mass production
(Milgrom and Roberts, 1990; Womack et al, 1990; Koskela, 2000). Why did
not the first flow production system, a predecessor to TPS, by Woollard
become a success or at least being recognised? The success of a system also
relies on external factors. The environment surrounding the system and the
time it was in use may influence the perception. The system did not immediate
offer enough perceived advantages for the organisation, if that would have
been the case, the flow system would have been in use and not vanished.
Whether the flow system worked satisfactory from the start or needed more
development might also be a reason for the vanishing of the system.

In the production of Ford, several technical problems had been solved (e.g.
interchangeable parts, machinery with sufficient quality) and some new
inventions were added. By now, the Jacquard loom and small batch production
were largely forgotten. Instead, high volume and large batches were the norm
to reduce frequency of the non-productive setups instead of reducing the setup
time. The high sales volume and efficient production created resources to
further improve the efficiency. But the order winner cost was changed when
competition started to offer alternatives changed yearly. The importance of
short setup times that the textile "industry" recognised in the first two decades
of the 1800s made a comeback in the mid-1950s when Japanese industries
including TPS started adopting the concept.

Part of what is regarded old school mass production is still a prerequisite to
other types of production while others are not. Interchangeable parts are just as
important for manufacturers today as it was in the early 1900s. Another, more
debatable subject is whether economics of scale is no longer valid. TPS
requires an infrastructure that provides a set of conditions such as constant
improvements which are in conflict with production, the 5S, preventive
maintenance, and the extensive demand forecasting. The infrastructure leads to
high fixed cost and a low variable cost. In order to make a profit, the total
volume of sold variants must support the infrastructure. A low total volume
would be a financial disaster for TPS. Mass production is considered to focus
on volume to reach economics of scale instead of considering the quality, costs
and flexibility of TPS. In TPS the quality and costs are preconditions to
become flexible and productive, which in turns is a precondition to reach a
high total volume (of course the products must be perceived by the customers
as worthy to buy). In a sense, a high total volume is just as important for TPS
as for a mass producer, but the ways to reach the volumes are different. TPS
offer product variations to a higher degree than the original mass producer.
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Conditions for improvement

Stable conditions, such as demand and funding, are of great importance. The
different production systems are a result of development over time. ASM
achieved its goal of interchangeable parts 50 years after the start. Therefore it is
uncertain if the cost was lower per produced small arms if the development
cost is incorporated during the 50 years of development. No total cost data was
available. Singer developed their system for more than 30 years. The time span
is similar to TPS. To develop a system over such a length of time demand
financial resources. ASM was politically sponsored. Singer and Ford could
self-finance their development.

The ASM with its standardised parts developed new types of machinery and
governance under long-term contracts, long-term stable demand. The British
government never intervened to secure the demand and the British craft based
system lacked the production capacity of its US counterpart. The "stability" of
an increasing demand over a long time was valid for Singer. The demand
increased more or less from 1853-1880. The Japanese production increased
1950-1989 with a dip for the oil crises in 1974. Ford also experienced
increasing demand but not for the same length as Singer or Toyota.

Toyota can to a certain degree influence both customer and suppliers. Suppliers
to buffer for uncertain demand and customers (not end customer) to decrease
the variation in their orders. The use of forecasting facilitates the planning. The
slow reaction of the demand decline in 2008 and 2009 is a sign that stability is
of great importance. If only customer orders were produced, the adaptation to
the demand decline would be faster. Pull is a virtue that don't fully exist. At
least for end demand, for internal demand in the system it is another story.

The decoupling point between real demand and production also improves the
stability. This is important in the improvement work when buffers are reduced.
Shingo describes the buffers and progress in work as the level of water in a
pond. If the level is decreased, hidden problems will be revealed which is an
opportunity to improve and shorten lead times. Noteworthy is that Shingo use
the word pond, not sea as in the "Japanese sea model” often used to describe
the same procedure as Shingo. There is a difference between a pond and a sea.
The waves in the sea are bigger. If the height of the wave represents the real
demand, the lowering of the water in the sea will not result in a smooth level
with revealed problems but rather problems that are visible and non-visible
from time to time. The decoupling point works like a breakwater or locks in a
canal (e.g. the Panama Canal etc.) that hinders the waves to be transmitted into
the system.
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The emergency buffers have the advantage of a buffer without the
disadvantage of buffers in the flow. The advantage is that it will reduce
uncertainty, for instance if material fail to arrive, the buffered material can be
used. At the same time when the emergency buffer is separated from the flow it
will not increase the lead time.

4.2 Value and waste

Even if there is no consensus on a definition of lean in the examined literature,
from the 1990s there has been, and currently is, a general acceptance of the
definition of waste. The majority of articles are based on the seven forms of
waste or a variant. In several cases waste is defined as non-value or value as
non-waste. Waste is usually more explicitly defined than value. In several
articles the concept of value is, more or less, taken for granted without
discussing value further (e.g. Arbulu et al., 2003; Bhasin and Burcher, 2006;
Wan and Chen, 2008; Samuel et al., 2015). Sometimes, value for the customer
is of concern (e.g; Nightingale and Mize, 2002; Braglia et al., 2006) which is
really not a definition of value, it is more a definition for whom value is
considered. Value is not clearly defined by Womack and Jones (1996) instead
value is related to the needs of the customer without elaborating the term
“need”. Need has several dimensions, see Stahlbrost et al., (2012) table 3.4.

The presentations and weights of value and waste in the lean literature, do not
give the impression that value is of greater importance or even of equal
importance to waste. For instance, in the book "Lean Thinking: Banish Waste
and Create Wealth in Your Corporation”, Womack and Jones (1996) explain
the importance of value. Waste is a part of the book title. VValue is not. Liker
(2004) defines value in the chapter "The Heart of the Toyota Production
System: Eliminating Waste". Bicheno (2004) states that "Lean is Value" after
stating "Lean is Waste Prevention". Ohno (1988) recommends that: "To
implement the Toyota Production System in your own business there must be a
total understanding of waste. Unless all sources of waste are detected and
crushed, success will always be just a dream".

In earlier use of waste, the word was linked with what was unproductive, first a
wasteland. In that sense what is of value and what is waste is highly correlated
and each other’s opposite. Both valuable and land of waste share the same
dimension, land. Ohno (1988) links the dimensions of waste to capacity
(Present capacity = work + waste). The greater use of the resources the
efficiency and productivity will increase. The wastes are also linked to cost.
The less resources used, the less cost. The purpose is to decrease the cost. It is
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not only important to identify waste, it is also necessary to quantify waste in
monetary terms in order to take the appropriate measures.

When waste is linked to value the relationships become more complex
depending on which research field that is used. There is no obvious counterpart
to the seven wastes in value. The value quotient has four dimensions.
According to lean and Womack and Jones (1996 and 2005) value is provided
by the firm to the customer. User is hardly ever used (or exchange and use
value). Therefore the value creation is in the firm who is in control albeit based
on the customer view of value. Value is also created if internal waste is
reduced (Hines et al., 2004). With this logic value and waste can be linked into
complementing phenomenon (value-adding activities, necessary but not value-
adding activities, and non-value-adding activities). In the lean related literature
it has been concluded that value is a difficult property to trace and therefore to
measure, especially in certain parts of the production (e.g. Browning, 2003;
Browning and Heath, 2009). The development of the value construct has
occurred in marketing and RBV to a larger extent than in lean According to
both research in resource-based view (RBV) and marketing, creation of value
is a collaboration between consumers and producers (e.g. Wikstrém, 1996;
Priem, 2007; Heinonen et al., 2013). However, value creation can be beyond
control of the firm when the user is involved in the creation (e.g Bowman and
Ambrosini, 2000, 2010; Gronroos, 2008). The exchange value can be measured
but the use value (or value-in-use) is more complicated due to its subjective
nature (e.g. Bowman and Ambrosini, 2000, 2010; Woodall, 2003).

In RBV Bowman and Ambrosini among others criticised the ambiguous use of
value creation. The term was used whether the intention was creation or
capture. There is a similarity with the discussions in lean. In lean, the lack of
value components or consider value capture lead to ambiguity. The title "Lean
Thinking: Banish Waste and Create Wealth in Your Corporation" use the word
‘wealth’ instead of value. To create wealth in a corporation might be to create
value for the customer, but the value creation must be transformed into an
exchange value and also be captured by the corporation (e.g Bowman and
Ambrosini, 2000; Vargo and Morgan, 2005; Pitelis, 2009). Hines et al. (2004),
see figure 3.7, consider that reduction of internal waste results in increased
value since the costs are reduced. There a couple of conditions that must be
fulfilled for this to be true. The producer is willing to decrease the price to the
customer instead of increasing the profit. If the price is decreased this must be
of interest to the customer. Ford decreased the price of the model T when the
customers were interested in other types of value than a lower price. Hence, no
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value creation or value capture. If the price is not lowered value is captured by
the firm.

Another scenario that can occur is when an organisation reduces the internal
waste to cut the cost but at the same time lower another value dimension, for
example quality or the long-term cost. If the customer does not have the ability
to control this behaviour, value has been captured. This is not discussed in (the
cited) RBV literature. This cheating behaviour is linked to the principal-agent
relationship where the reward is based on output (e.g. Hennart, 1993).

When Toyota is described it is usually referred to as value creation, but Toyota
also capture value. Value is captured when price reductions of suppliers are
shared with Toyota. The inventory turnover is not better or worse than for
some of the competitors, but the profit margin was 8.2 percent compared to 3.9
percent for Ford. Instead of keeping the high profit margin, the profit margin
could be lowered to the level of other companies to create value for the
customers (assuming that the customers are interested in a lower price). Value
capture is a central part in long-term survival of a company and can therefore
create a conflict with value creation.

4.3 A conceptual, multidimensional model of four types of value

In this section, user and buyer will be used interchangeable since in the
examples it is assumed that the user, the customer and the buyer are one and
the same. Also the term "use value™ will be replaced with "user value" to
emphasise that the perceived value is a mixture of the properties in the product
and the value creation by user discussed in marketing (e.g. Heinonen et al.,
2013; Gronroos and Voima, 2013) and resource-based view (e.g. Bowman and
Ambrosini, 2000; Priem, 2007; Bowman and Ambrosini, 2010).

From Adam Smith in the late 1700s to lean in the late 1900s, value is seen as a
creation of the producer while the customer consumes the value. This view is
somewhat problematic. If two identical cars are produced and sold; one of the
customers will use the car as a taxi, the other customer for personal use. If the
taxi transports a customer then value will be created since there is an exchange
value present. But if there is no exchange value involved is it equal to that no
value is created? If the person who uses the car in a non-commercial context
has a passenger. Is value created? Or if that person drives alone, is no value
created? Or is value is created for and by the person in the use of the car? What
about the passenger/customer in the taxi, is that person creating any value? Or
if a person chooses to take the bus to be a bit more environmental friendly
instead of taking a taxi or driving herself/himself? Is value created in all of the
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examples? Is the value co-created by user and producer? Value creation can be
as ambiguous as the word value.

Value capture is to what degree the seller/producer can keep the exchange
value in the organisation. Value creation, regarding the producer, occurs when
the organisation creates a set of properties that are important for the user. A
potential value that may or may not be equal to the potential exchange value
(RBV related issue, e.g. Kim and Mahoney, 2002; Ramsay, 2005; Pitelis,
2009). The potential value also has a potential for the use (e.g. Grénroos, 1979,
p. 79, cited in Grénroos, 2008; Gronroos, 2011).

In the discussion of use value (subjective valuation by an individual customer)
and exchange value (price paid by the customer in the transaction), the time of
the transaction was previously a major topic in marketing. (e.g. Bowman and
Ambrosini, 2000; Priem, 2007; Bowman and Ambrosini, 2010). The lowest
perceived value by the customer that will trigger a transaction, is the total
monetary value, see figure 4.1. This point is regarded to only be valid when the
customers do not have any choice, for example a monopoly situation.
However, the choice of the customer may be the result beyond the chosen
supplier and the competion by inflicted necessities beyond the control of
individuals (e.g. Trentmann, 2004; Séderholm, 2013).

Since the evaluation of use value is individual and subjective there will be a
variation between the users. Therefore, it is assumed that the variation among
customers can be described by what resembles a probability distribution.
Figure 4.1 exemplifies a distribution of customer perceived value. The further
to the left on the y-axis, labelled "User value" and "Exchange value", the
higher is the perceived value according to the customer. The further to the right
on the y-axis, the lower is the perceived value according to the customer. The
curve is a variant of a probability density function, where the total area under
the curve equals all customers.

The height of the curve is dependent of how many customers that have a
similar perception of the value. The higher a specific point of a curve is, the
more customers/users have a similar view of the percieved value. The range
among the customers differs from excellent value for the product intended
purpose of use (the left part, to quite good value for money (the peek) and
decent value for money (the area closest to the total monetary value), see figure
4.1. For the transaction to take place the buyer must perceive that the
product/service is worth its money, the benefits outweighs the sacrifices
(considering that the buyer has different options), see eq 4.1 (originally eq 3.3).
At the point of the exchange, no customer should consider the value to be
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lower than the total monetary value. The value However, in practice the buyer
might not make the choice reflecting only the total monetary but other
concerns. Hence the dotted line in figure 4.1. The curve is not necessary
continuous even if figure 4.1 gives that impression.

(Frequency)

Exchange value
User value Total monetary value s

Figure 4.1: Point of transaction, the distribution of the perceived user value
by the customer described as a probability density function. The
area under the curve equals 100 percent of the population
(users).

. Benefits
Talue oo ——— (4.1)

Sacrifices

One disadvantage of only considering the transaction moment and the
exchange value, is that the moment lacks the development of the value
perception. When in use, value does not occur in a point of time, it is
developed over time (e.g. Ravald and Gronroos, 1996; Gronroos, 1997;
Woodall, 2003; Heinonen, 2004). The value potential becomes actual user
value in the interaction between the product (as in good or service) and the
user. Some users will be more pleased or less pleased than at the point of
transaction. The further to the right the peak of the curve is, the less user value
is perceived by the highest frequency of users. In the right tail of the curve,
only the exchange value that benefits the seller has been fulfilled. The curve to
the right of the total monetary value represents the users that are dissatisfied

91



On Value and Waste

with the value. The further to the right, the more dissatisfied are the users. If
the perception of value changes among the users over time, the distribution will
also change. If the area under the curve is to the left of "Total monetary value”
the user perceive that the value is good, see figure 4.2. Even if curves have
been used, in practice there is no certainty that a curve is the best description.
The curve is used for demonstrative purposes.

\

User value Total monetary value Exchange value

Figure 4.2: Perceived user value at a point in time after the transaction, user
value vs. exchange value. The majority of users are pleased.

The value quotient (e.g. Mason-Jones et al., 2000; Christopher and Towill,
2000: Christopher and Towill. 2001), see eq 4.2 (originally 3.2), can be linked
to the distribution between user value and exchange value. Quality, service and
lead time represent user value and cost is linked to exchange value. Besides
exchange value, cost contains additional costs that occur during the use. These
costs will be a part of the judgement by the customer whether the buy proved
to be value for money or not.

_ Quality = Service

Cost % Lead Time

Value

(4.2)

The user value and exchange value represent the buyer-seller dimension. Value
capture relative to value creation is the relation between what value a firm has
created and what it can capture and concerns suppliers, employees etc. If an
organisation is positioned somewhere on the y-axis, the organisation capture as
much value as it creates, see figure 4.3. If the position (in the x dimension) is in
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the vicinity of the end of the positive x-axis the organisation will most likely
make a loss. The relation between value capture and value creation, and the
transactions with the suppliers can also be described with a distribution.
However, in the examples it is assumed that the relations between an
organisation and the suppliers are more deterministic than user value and
exchange value. However, it is likely that the bargaining power between an
organisation and its supplier will differ from supplier to supplier and perhaps
from time to time. There might even be circumstances that will influence the
bargaining power in an individual relation between two parties, see figure 4.4
for the multivariate distribution version of figure 4.3. For the sake of clarity
over complexity the following examples will only use a point instead of
showing a multidimensional distribution.

User value

Value capture
Value creation

Exchange value

Figure 4.3; Example of an organisation, the point on the y-axis that captures
as much value as it creates.
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User value

Value capture
Value creation

Exchange value

Figure 4.4; Example of an organisation that capture as much value as it
creates in a multidimensional setting. The variation is larger for
user value - exchange value that for value capture - value
creation.

In figure 4.5, user value is determined (by the user) at some point in time after
the transaction. The different point’s position for user value/exchange value
and value capture/value creation are represented by a letter. The points
represent the center of gravity for the distribution of the perceived value. A is
the position where the customers generally are very pleased, and the
organisation can capture most of the exchange value without passing it on the
suppliers, employees or to the society (e.g. taxes, fees etc.). Over time the
suppliers and the employees will seek for alternatives. If there are alternatives
for suppliers and employees, the A position will be difficult to sustain for the
organisation.

The B position is the position an organisation might want their suppliers to
have. The B position also has generally pleased customers and the firm creates
value that it cannot be compensated for. In the long run the something-for-
nothing-corner (from the organisation's point of view) might lead to
bankruptcy or at least poor financial results. Reasons for the B position can be
unstable internal processes that require more production resources. It might
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also be a result caused by the bargaining positions for other stakeholders.
Improved processes and alternative suppliers might improve the value capture.

Another reason might be the lack of control of a supplier which might lead to
opportunistic behaviour from the supplier side. The possibilities of bureaucratic
control depend on measurability and knowledge of the transformation process.
If both measurability and knowledge of the transformation process are low,
community control will degrade the reputation of a supplier with an
opportunistic behaviour. However, community control is linked to the cost and
possibility of advertising the opportunistic behaviour to affect the supplier in
question. In reality this possibility is considered to be limited. (e.g. Hennart,
1993; Sharma, 1997)

User value

Value capture
Value creation

Exchange value

Figure 4.5: Four extreme positions (A to D) of the relations user value-
exchange value and value capture-value creation. The extreme
positions represent the peak of a distribution rather than every
transaction.

Position C is worse than B concerning an organisation since it has very
dissatisfied users and also little value is captured. In the long run the
organisation will go out of business unless the customers can be satisfied
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and/or more value can be captured. If the customers somehow are tied to the
organisation, the customers will not be able to change to another alternative
immediately. For the organisation, it might be a question of poor internal
processes, failing to identify value dimensions of the users, misinformation to
presumptive customers, quality issues, poor bargaining power etc.

Point D has very dissatisfied users who perceive they are getting nothing for
something. The emperors’s new clothing corner, as the customers would have
regarded the transaction as fair at least at the point of the exchange. The firm is
capturing the majority of the value, which might lead to dissatisfied employees
and/or suppliers in search of an alternative. The customers will also search for
alternatives unless they are somehow tied to the organisation for a longer
period of time.
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5 SUMMARY OF PAPERS

The four apppended papers are summarised.

51  Summary of Paper |

Title: Evaluation of forecasting error measurements and techniques for
intermittent demand

Authors: Peter Wallstrom, Anders Segerstedt

Journal: International Journal of Production Economics

Status: Published in 2010

Research question in focus: How can value and waste be measured? (RQ 3)

Keywords: Forecasting Intermittent demand, Forecasting accuracy, Croston's
method, exponential smoothing, Supply chain control

Introduction: The type of forecast error to analyse the performance is just as
important as the forecast method. The best forecasting method is a question of
the chosen error type according to earlier studies. Part of the literature
recommends the use of more than one type of forecast accuracy measure.
Earlier studies have examinee the underlying dimensions of the error
measurements and conclude that there are common error dimensions regardless
of type.

Purpose: To examine and evaluate different forecasting error measurements.
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The objective is to find complementary error measures and an increased
understanding of the relationship between different forecasting techniques and
forecasting errors. Understanding of multidimensional aspects of a certain
phenomenon and measures.

Method: Literature study, stratified sampling from a real demand data set
containing approximately 20000 items, different statistical methods: regression
analysis, principal component analysis (PCA), binary logistic regression.

Summary of main contents: The comparison between four forecasting
techniques, when the demand does not occur in every period. Two of the
additional errors are based on the standard variance errors with absolute or
squared values but with the addition of only updating the error when an
observation occurs. Three of the additional errors are based on bias errors. Two
errors keep the maximum and minimum value of the cumulated forecast error.
The third error, periods in stock (PIS) measures the fictitious stock caused by
the forecast and considers when the error occurred. In addition the number of
shortages is measured. The error measure the number of times the forecast
cannot satisfy the demand, number of stockouts (NOS), which is the number of
times the cumulative forecast error is larger than zero.

The relations and dimensions of the forecast errors is evaluated with principal
component analysis (PCA). The parameters used to describe a time series are
mean, standard deviation, coefficient of variation (the quotient between mean
and standard variation) and the scaled version mean absolute change. These
measures of descriptive statistics are applied to the demand, the inter-demand
periods and the demand rate variation (the quotient between demand rate and
inter-demand periods) to trace pattern of increasing or decreasing errors with
increasing smoothing constant (the level of negative feedback to the
forecasting technique).

Results and contributions: Performance of a forecasting technique is
dependent of the chosen measurement of forecast errors. The proposed general
error dimensions from another study, can not be confirmed. The dimension
patterns for the different techniques are individual. The multidimensional
loading plots for the different techniques are each technique's "finger print".
Therefore, multidimensional analyses of the error should be examined when
multiple errors are used. This should be done in order to confirm that the errors'
have a unique contribution. Multiple errors do not automatically result in
multiple dimensions.
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New methods and measures are proposed, together with new suggested error
and bias measurements (P1S). The additional measure, mean absolute change
scaled (MACSs), measures the change between two adjacent observations
through the whole time series. The mean value between the changes is scaled
with the mean value of the whole time series. The sequence dependence of the
measure gives an indication of how difficult it is to forecast the time series.
The lower the value, the less difficult to forecast.

The studied forecast errors are relatively straightforward. The forecast accuracy
is a measure of the amount of uncertainty that a chosen forecasting technique
has. The accuracy, the error, is a variant of the observation minus the forecast.
The problem is decently defined. Still, the different mathematical treatments of
the basic error can result in conflicting results. There is an uncertainty present
in measures. Which forecasting error is best suited to determine the appropriate
forecasting technique? Generally, there is an uncertainty present in every
measure and the lack of alternative measures reduces the chance of detecting
problems with the chosen measures. But how does one measure a measure, and
to what extent can this be done?

If there are problems when there are only two dimensions present, the forecast
and the outcome, that are fairly easy to define and measure. What will the
measurement difficulties be and result in when there are a multitude of
dimensions present that lacks a clear definition?
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5.2  Summary of Paper Il

Title: A cooperative study of the design and construction of energy-efficient
buildings in Germany and Sweden

Authors: Jutta Schade, Peter Wallstrom, Thomas Olofsson, Ove Lagergvist,
Journal: Energy Policy
Status: Published in 2013

Research question in focus: How is value and (waste) perceived by different
stakeholders? (RQ 1)

Keywords: Building sector, Energy efficiency, Energy policy instruments

Introduction: One of the most important issues for the prosperity of a society
is the access to energy. In the European Union, the building stock account for
more than 40 percent of the energy consumption (European Commission,
2011). The performance goal for buildings in the European Union is a
reduction in energy consumption of 20 percent by 2020 (European
Commission, 2011). The estimated energy-saving potential for residential and
commercial buildings is up to 30 percent (European Commission, 2006).

European countries have been adopting different strategies for energy
conservation in the building sector. Traditionally, Sweden has applied a more
socially responsible framework compared with other European countries
(Jordan and Lenschow, 2010). In later years, Sweden has implemented a more
client-driven energy policy for new buildings and renovation, making the
construction sector rely more on market conditions than on regulations for
energy conservation. Germany, on the other hand, has traditionally relied on a
more technological problem-solving approach (Jordan and Lenschow, 2010),
and continues along that line with regulations for new buildings and
renovations.

Is the change in Swedish policy an indication that the drivers (motivators) for
energy conservation are stronger in the Swedish market compared to the
German market? Or is it that the political ambition to save energy in the
building sector is higher in Germany compared to Sweden? Does this
difference in the political governance and regulation in Sweden and Germany
affect how architects and engineers consider energy performance requirements
in the building process?
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Purpose: To investigate how the key policy instruments, related to energy
conservation, have developed over time in Germany and Sweden. Also, to
investigate similarities and differences between architects and engineers in
both countries and thereby explore how the key policy instruments affect the
management of energy performance in the current design and construction
process.

Method: Literature study, questionnaire survey. For the analysis of the
questionnaire sent to architects and engineers in the two countries, three
different statistical analyses were used: binary logistic regression, the Mann-
Whitney test and the 2-sample t-test. Calculations of the heat demand.

Summary of main contents: The longitudinal comparison between Swedish
and German Kkey energy conservation policy instruments (regulations,
ordinances, taxes and voluntary agreements) shows a difference in the results
of the different developments. Sweden has gone from emphasis on regulations
to a more market driven approach to improve the energy performance. Sweden
had in the 1970s a strict regulation, which was developed during the 1980s and
changed into a more moderate regulation before stagnating in the 1990s until
the present time. Germany has focused more on frequent updates of the
regulations to improve the energy performance. German regulation was less
strict in the 1970s but has been continuously amended since then. At present,
the German regulation stipulates approximately half of the energy consumption
for heat demand than the Swedish regulation for the south of Sweden.

The analysis of the questionnaire indicates that there are no significant
differences concerning where in the design process the energy consumption is
determined. However, the role of the architects is different in Germany as the
architect is more involved in the whole design and construction process
compared to the Swedish architect.

Results and contributions: The results from the questionnaire show no
significant difference between Germany and Sweden concerning the energy
design process. The two countries are similar regarding customer orientation to
the construction sector in respect of energy efficiency.

Energy analysis is not a part of a competitive offer, according to the
questionnaire, regardless of country. Hence, energy is neither an order winner
nor a qualifier. If the market should serve as a developer of energy efficiency,
energy should be of interest to the market (the customers).
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Unlike the study of policy development in Germany and Sweden, the
questionnaire was neither longitudinal or had a macro perspective. Instead it
was one survey with a micro perspective reflecting the respondents’ opinions
in the end of the longitudinal policy study. The added theory of order winners
and order-qualifiers suggested by Hill (1993) and Berry et al (1999) made it
possible to use the questionnaire since the order winners and order qualifiers
theory has a micro economic perspective and therefore the analysis and
conclusions could be done with less regard to theoretical macro economic
theories. Also, the literature review introduced the concept of principal-agent to
describe a situation where the actors do not share the same goal of what is
value.

For some reason table 7 that is referred to the article is missing. Therefore, the
table 7 is presented as table 5.1.

Table 5.1:  Combined ranking of the mean values from table 5 and table 6.

Reasons to/not to do analysis German  Swedish Combined
ranking  ranking ranking

=]

fulfil client demand ] ]

fulfil regulations 2 2 4
fulfil company’s own quality system 3 5 8
not necessary, small projects with

standard solutions 6 4 10
no request from clients 7 3 10
compare different alternatives 4 7 11
fulfil classification system (LEED.,

BREEM, GreenBuildings etc.) 5 8 13
rules of thumb estimation sufficient 10 6 16
foo expensive 8 9 17
produces competitive offers 9 10 19
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53  Summary of Paper 11l

Title: Exploring waste and value in a lean context
Authors: Diana Chronéer, Peter Wallstrom

Journal: International Journal of Business Management
Status: Submitted

Research question in focus: How are value and waste perceived by different
stakeholders? (RQ 1), How are value and waste related? (RQ 2), How can
value and waste be measured (RQ 3)

Keywords: Lean, Waste, Value, Order-winner, Order qualifier.

Introduction: In the last 25 years, Lean has influenced many aspects beyond
how companies structure, operate and organise themselves (Samuel et al.,
2015). Lean has been applied in contexts outside large-scale manufacturing
operations and production. As lean has progressed, both its definition and goal
has developed to encompass, e.g. lean as a concept, a philosophy, an approach,
a practice, a set of tools and techniques, a system etc. (Bhamu and Sangwan,
2014).

Looking at the approaches and tools in lean, two main key concepts are value
and waste (cf. Pavnaskar et al., 2003). Value is the starting point of lean and is
defined by the ultimate customer (Womack and Jones, 1996, p. 16). They
consider that value is created in the different parts of the production. Waste is
what does not add value to a product, process or a service (Ahlstrém and
Karlsson, 1996; Naylor et al., 1999; Hines et al., 2004). Companies must
understand customers’ needs to improve customer satisfaction (Woodruff,
1997; Christopher and Towill, 2001). Meeting customer demands and
providing good value to customers is of great importance (Green et al., 2010),
i.e. to balance cost reductions and at the same time satisfy specific customer
requirements (Panwar et al., 2015). But this can be problematic since it is
difficult to separate waste from value in activities (Browning and Heath, 2009).

Purpose: The purpose of this paper is to take a critical, analytical approach to
explore the concepts of waste and value in the lean literature and how the
concepts are applied in organisations’ lean efforts and the ambiguity
surrounding the concept of value.
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Method: Literature study, a multi-case study. In the analysis of the different
cases the concept of value has been simplified to four dimensions where cost is
regarded as the order winner and the other three dimensions as order qualifiers
(quality, service level and lead time). By using four dimensions it is possible to
trace dependence between different dimensions. Also, the analysis of waste is
performed on the output rather than the input (the resources) in order to trace
the consequences.

Summary of main contents: In the literature waste has a more explicit
definition than value. Waste tends to be related to the seven or eight wastes
(Ohno, 1988; Womack and Jones, 1996; Liker, 2004, pp. 50-51) while value is
defined more implicit as depending on the customer’s perspective (Arbulu et
al., 2003), customer satisfaction (Bhasin, 2008) or as “non-value” as things the
customer does not perceive as added value (Moyano-Fuentes and Sacristan-
Diaz, 2012). The relation between value and waste are, in the cases where it is
mentioned, related as reduction of waste improves the value, see table 5.2. A
more complex analysis of the relation of value and waste could not be found.

Table 5.2:  Summarise of the projects’ aims and the customers’ value.
Cases Inventory Production Administration Distribution
Industrial Standardised Shorter Coordination and Coordinated
project aim inventory throughput standardisation of and joint

management time-in sub-processes loading

production
Consequences Longer lead Quality Decreased cost but Longer lead
of measures times to defects at longer lead times times,
taken in the customers customers, for the product decreased
projects expensive changes production
re-work flexibility

Mismatch Standardisation Short Cost vs. Short lead | Cost vs. Short
project result | vs.Shortlead | throughput time lead time and
and customer time time vs flexibility
value Quality.

Results and contributions: The cases are focused on waste reduction, which
can result in a loss of value. The case studies were internally oriented and
generally disregarded the identification of customer values other than cost.
Cost was not always measured. The construction related case, distribution, had
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problem to establish the cost. It is generally easier to identify waste than value
in the improvement work. The case studies also showed that when eliminating
waste the focus of the improvement work is often on making sub-processes
more efficient rather than the total value flow, see table 5.3. One reason for the
focus on waste elimination is that waste is easier to relate directly to resources
than order qualifiers such as customers’ demands for flexibility and the
required properties that a product or service.

Table 5.3:  Wastes identified in the case studies.
Identified and
Case adjusted waste | Created waste | Affected value | Affecting
Inventory Inappropriate Waiting Lead time, | External
processing service - order | customers
Unnecessary entry to delivery,
inventory Cost
Production | Waiting, Inappropriate Quality - Fitness [ External
Unnecessary processing for use and|customers
inventory Defects minimum
variances
Admini- Inappropriate Waiting, Lead time - order | Internal and
stration processing entry to delivery, | external
response to | customers
market forces
Quality
Distribution | Transport Inappropriate Cost, Service - |[Internal
processing lost production | customers
Waiting Flexibility
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5.4  Summary of Paper IV

Title: The difficulties to operationalize value and waste: A case study of Value
Stream Mapping.

Authors: Peter Wallstrom, Anders Vennstrom, Diana Chronéer,
Journal:
Status: To be submitted

Research question in focus: How are value and waste perceived by different
stakeholders? (RQ 1), How are value and waste related? (RQ 2), How can
value and waste be measured (RQ 3)

Keywords: Lean, Waste, Value, Order-winner, Order qualifier.

Introduction: Value stream mapping (VSM) is a mapping tool used to
redesign a process, a production system, or value streams. In using VSM,
organisations can develop an overview of the key features. As a result, the
waste is reduced. One of the major drawbacks is that VSM originally was
developed to improve processes for high production volumes and low product
variety.

Purpose: The purpose of the paper is thus to identifying advantages and
limitations in the VSM approach and give recommendation on how VSM can
generate value and improvement in an organisation. The aim is to explore the
relations between value and waste.

Methods: Literature study, single case study, survey, nonparametric statistical
methods.

Summary of main contents: The performed VSM is more based on Taylorism
than Lean teamwork. Also, focus was only on the activities supporting the
kitchen assembly which can lead to sub-optimisation. The correlation between
value and waste is leading to ambiguous conclusions: cleaning is waste and at
the same time a lack of cleaning creates waste, planning is waste but a lack of
planning creates waste, sawing is waste but sometimes sawing creates value.

In general the definition of waste and value was based on industry practice
(e.g. this is how we always done it before, and therefore it should be
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considered as value) rather than an understanding of what the (end) customer
consider as value.

Results and contributions: Waste and value, as considered from the
practitioners’ point of view, in the VSM study are ambiguous. The negative
correlation between what was identified as value and waste could not be
confirmed since resources is are a part of creating value or value potential, not
pure waste. Waste is the main interest, not the root causes of waste. Waste is a
symptom for a root cause, an output. The internal value for the practitioners’ is
regarded the as customer value. This can lead to misleading conclusions for the
organisation performing the VSM study. Especially since cost was not
measured.

The survey confirmed the findings from the earlier case studies in paper I1l. To
identify what is waste and what is value is not trivial. Also, the used value
definitions in the VSM were too limited to be of use. The measurement in the
VSM study was focused on waste. The statement in the VSM report also
indicates that only the symptoms not the root causes of waste were measured.
Therefore, the lack of studied and document root causes limits the practical use
of the VSM in order to improve work practices.
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6 DISCUSSION AND CONCLUSIONS

This chapter presents the answers to the research questions as well as the
conclusions and a discussion.

6.1  Addressing the research questions

The three research questions from the first chapter will be answered
individually in the following pages in this section.

Research question 1:
How are value and waste perceived by different stakeholders?
The answer is based on paper I1-1V and the analysis of the frame of reference.

For a society value might not be the same as what customer and producers
regard as value. The oil crises in the early 1970s and the awareness of the oil
depended society (Bjereld, 1989, pp. 197-201) triggered different Swedish
energy regulations to lessen the oil dependency. The long-term energy security
for a whole society has another time scale than transaction related to the
exchange value. Sweden later introduced more of a market approach while
Germany has increasingly relied on regulations to increase the energy
efficiency. The German approach has increased the energy efficiency to a
higher degree. The problem with the Swedish approach is that energy issues
are not part of the most important value dimensions (order winner or order
qualifier). In the survey the bottom reason to conduct an energy analysis was to
win a contract regardless of country. To win a contract is a recognition of the
customer/client of what they perceive as the best value (use value and/or
exchange value) among the present alternatives. Among the customers there
will probably exist differences between what is value. If the customer/client
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does not have any intentions of keeping the building, why pay for something
that cannot improve exchange value? The conclusion, that the Swedish market
approach for energy issues has not been successful compared with the German
approach, is not the same as that self-regulating market will never work. But in
order for a market strategy to work, what the policy makers deem as important
must reflect what is perceived as value for the customer/user. Also, the
customer/user must have sufficient influence and information over the decision
making chain that affect what is of interest for the policy makers, in this case
energy efficiency (e.g. Hirst and Brown, 1990; Sharma, 1997; Foss, 2002;
Néssén et al., 2008).

To increase the profit, the wealth in the organisation, a couple options are
available. The exchange value can be increased which decreases the value
quotient for the customer/user. With no additional sales or increase of the price
for the product, the value capture must be increased. As long as the user value
is not tampered with the user will not detect any difference. The value capture
might be a process improvement that lessen the amount of rework and use less
resources, decrease the waste. The proportion of value capture will increase,
see figure 6.1. This will affect other stakeholders. Less use of resources might
result in fewer employees and less material from suppliers. This might be a
conflict of interest as well as if the value capture is degrading the user value
dimensions. One possible scenario of this might be when there is a limited
external control, no self-control of the agent, and the reward is based on the
production (output) which encourage cheating (e.g. Hennart, 1993; Sharma,
1997).
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User value

Value capture
Value creation

Exchange value

Figure 6.1; Increasing of value capture without degrading the user value.

Waste, in the sense of production efficiency, is generally an internal matter if
the value for the user is not tampered with. In the survey related to the VSM-
study (paper 1V) the respondents generally did not estimate the maximum time
allowed for certain less value-adding activities in the kitchen assembly. The
most common comment in the survey, was that these types of questions was a
matter for the organisation that assembled the kitchen, not the customers. This
is in line with what the resource based view research literature states (e.g.
Priem, 2001).

In the four cases (paper I11), waste were regarded in a single, detached process.
What was waste was based on the examined process, the customer/user
perspective was lacking. A similar procedure was used in the kitchen assembly
(paper V) of the value definition was linked to the activities studied task not
the outcome of the task other than the number produced and hours used, more a
matter of efficiency. Also, when a department (paper 111), defined what was
value and waste, it was not defined from the whole organisation's perspective.
It was defined from the department's perspective which can result in sub-
optimisations when the whole flow and the stakeholder are not taken into
account. The local waste definition and the measures taken can result in effect
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similar to the internal markets and problems with internal price settings, sub-
optimisation (e.g. Hennart, 1993; Foss, 2002).

What is waste is a question of decision power, one man’s waste is another
man’ value (in a non-gender meaning). In the inventory project (paper Il1), the
customers and employees would like to continue with the present procedure of
using second hand spare parts to minimise the production stops for the
customers, when new parts were not directly available. The management
considered the eventual production stops for the customers to be less important
than a standardisation so every warehouse had similar stock keeping units. The
standardisation was regarded as reducing the waste (but not for the
customer/user). The drying time in the production project (paper Ill) was
waste, according to the company, since no transformation took place but value
for the user since it increased the quality of the product.

The internal view of waste is linked to efficiency but not to a sufficient degree
linked to effectiveness or value. In the VSM-study, several classified wastes
were according to the survey part of what were considered to be important for
the customer, hardly waste. Cleaning, non-damaged modules (regardless the
position of damage), mounting of doorknobs are examples that will lower the
efficiency for the company, if performed, but the not value for the customer.

What is regarded as waste can more easily be determined by the producing
organisation, but the tempation of waste reduction beyond user value for the
sake of value capture is a case of cheating. Also, it is questionable if a very
local decision of what is value and waste is aiding the own organisation.
Especially if it is not possible to determine cost since value capture is a likely
reason for the waste reduction.

Research question 2:
How are value and waste related?

The answer is based on paper Il and 1V and the analysis of the frame of
reference.

Value and waste have multi-dimensional properties and these dimensions are
related. However, the relations between value and waste are not trivial. The
reduction of what is considered to be waste in one of the seven dimension will,
if large enough, decrease at least one value dimension and also create waste in
at least one waste dimension, see table 6.1. A major problem is that the seven
waste dimensions are dependent. The dimensions of waste can therefore not be
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minimised in isolation since waste is also an output that will affect the value

dimensions.
Table 6.1:  Wastes and the relation to other waste and value dimensions from
paper IlI.
Identified and
Case adjusted waste | Created waste | Affected value | Affecting
Inventory Inappropriate Waiting Lead time, | External
processing service - order | customers
Unnecessary entry to delivery,
inventory Cost
Production | Waiting, Inappropriate Quality - Fitness | External
Unnecessary processing for use and|customers
inventory Defects minimum
variances
Admini- Inappropriate Waiting, Lead time - order | Internal and
stration processing entry to delivery, | external
response to | customers
market forces
Quality
Distribution | Transport Inappropriate Cost, Service -|Internal
processing lost  production | customers
Waiting Flexibility

In none of the four cases has the user value increased while reducing waste
(paper I11). The inventory (1) case has decreased the user value (lower service
level) while reducing the internal cost. Therefore the value capture is increased,
see figure 6.2. The administration (A) case has postponed improvements in the
product which might only have consequences for the value capture, while the
user value is intact (in figure 6.2, this is assumed). The production (P) case has
lowered the quality that has reduced the user value and at the same time
additional resources that had to be added to correct the quality problems. After
the correction of the quality problems, the user value is at least partly restored
(e.g. trust, limited access during the repair). At the same time the resources
used to correct the quality issues will decrease the value capture in order to
increase the value creation to a satisfactory level, see figure 6.2. The
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distribution case has no external customer and is not presented in the figure
6.2.

User value

Value capture
Value creation

Exchange value

Figure 6.2: The changes of different types of value concerning the
administration case, the inventory case and the production case
(all cases in paper I11). The actual positions before and after the
change are not known. What is important in the figure is the
direction of the change.

In the VSM-study (paper 1V), the result is similar to the four cases regarding
that waste dimensions are internally related and related to value dimension.
However, value lacks the same multidimensional properties of value that was
assignable to the four cases (quality, service, cost, lead time). There was no
documentation of the result in the VSM-study similar to the four dimensions of
value in paper Il (quality, service etc.). It can be observed are the correlations
between the different waste and value dimensions. The value dimensions were
related to transformation activities. The different forms of waste correlated to
both other waste and value dimensions. None of the waste dimensions had a
negative correlation with value. What is regarded as waste is a part of resources
that produce what is regarded as value.
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If we could reduce all wastes, all overproduction, all waiting, all transportation,
the entire inventory, all movement, and all defective products, would we
maximise value? Probably not. When waste dimensions are seen in isolation,
all eliminations of waste make sense. Seen in isolation, waste is closer related
to the input and resources (apart from overproduction and defective products).
In the Toyota production system waste was originally related to capacity. But
waste will affect the value (e.g. shorten the drying time, resulted in quality
problems in the production case). Especially if the value capture is of interest
and a limited feedback concerning affected value However, waste should not
be considered in isolation because wastes are interrelated with both other waste
dimensions and value dimensions. The meanings of waste and value, and their
interrelations, are also dependent on the specific context. Focusing solely on
waste will not improve value with the exception of temporary value capture.

Furthermore, relations of value and waste have a time component. Value (user
value and value capture) and waste may occur in different points in time.
Waste and the value capture are to a certain degree visible within the company
or within a process. Part of the value capture may be reduced after the
transaction due to guarantee issues. But a less than successful waste reduction
may affect user value dimensions.

Research question 3:
How can value and waste be measured?

The answer is based on paper I, Ill, 1V, and the analysis of the frame of
reference.

The measuring of forecasting accuracy seems to be quite straightforward at
first or at least in comparison with defining and measuring value. The majority
of used errors are based on the difference between an observation and a
forecast (Forecast error = Observation — Forecast). For many situations the data
collection (observations and forecast) is not an issue since the data is available
in data-systems (it might be an issue, if the data is registered haphazardly).
Despite the simplicity, the evaluations of forecast performance are not simple.
The combination of the chosen forecast errors, forecasting methods and
observation data will lead to different answers regarding the “best” method.
The recommended error measures differ between authors and occasions. No
type of forecast error is universally suitable, especially on its own.

The relationships between different types of errors differ between the different
types of forecasting methods. The underlying dimensions depend on the
forecasting method and the type of forecast errors that are used. Therefore it is
not enough to evaluate the types of errors used. The dimensional relationship
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between the errors must also be evaluated (e.g. if several types of errors share
mainly one dimension, the errors will probably not complement each other to
any higher degree).

Even if the original accuracy is well defined and it is possible to measure a
phenomenon with accuracy, it is not sufficient. The type of mathematical
operation that is applied will also influence the measurement. This
measurement might distort the result, the perception, and thereby the decision.
If there are problems when measuring something that is "easier” to define and
closer related to research within the positivistic field, like forecasting errors.
What will be the outcome when dealing with something that is not as easily
measured (e.g. user value)? Probably, the problems of validity and reliability
will be higher when applied to a measurement that is most likely less well
defined, more difficult to measure, and might not even be suitable to a numeric
identification. The problems with the definitions of value and waste in the
VSM-study are reflected by the conclusions drawn in the analysis. Planning
was waste but if something occurred that was caused by lack of planning, there
should have been more planning. Cleaning was a waste at the same time when
the lack of cleaning caused other types of waste, the workforce should have
cleaned earlier.

Still, the real problem might be waste, since it is often related to resources that
are (usually) easier to measure than value. However, waste and resources are
not one and the same. If waste should be measured the output of waste must be
defined and measured, as well as value in order to determine whether a waste
reduction has occurred and not a value reduction and to avoid sub-optimisation,
similar to the concepts of efficiency and effectiveness (e.g. Grunberg, 2004;
Tangen, 2005) While Toyota has its least cost principle, the studied cases focus
more on waste than cost, at least the realistic cost. In the distribution case, the
cost of transportation could not generally be obtained from the invoices.
Therefore, the non-business private parcel rates of the Swedish post office were
used. This will most likely inflate the cost of the transport and increase the risk
of decisions that may not reduce the cost for the company but rather for the
department.

Concerning value, is it even possible to measure, especially the value creation?
There are types of values before the transaction, in the transaction, and after the
transaction. The presumptive “customers” find it difficult to determine specific
points of production that creates value and the companies have difficulties
measuring the value that is created during the use. In the cases where value is
created, at least in parts by the user, the producers are more enablers of value
than creators of value. What has been produced may not be filled with value as
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it has advocated by Adam Smith and his later peers (including lean). Instead,
the product has a value potential that the customer/user will increase or
decrease when in use. For a producer the question should rather be what
enables value for the user that is at the same time possible to realise as an
exchange value that is satisfactory to the stakeholders.

There is a lack of understanding of the difference between value creation and
value capturing. In the examined cases, capturing was of primary interest of the
two value concepts. Value capturing can be done by reducing the resources
used. Waste and value capturing are closer related within the examined
organisations than waste and value creating. However, in the cases waste
reduction is regarded as value creation regardless of who is the beneficiary (the
user/customer, the own organisation, the own department). It is recommended
that value creation and value capturing should not be performed simultaneously
(e.g. Bowman and Ambrosini, 2007; Lepak et al., 2007). The measuring should
reflect whether it is value capturing or value creation that is the purpose.

Even if it is not possible to decide every aspect of user value, some decisions
must be made. The question is who should make these decisions. In the cases
value has been decided locally and related to individual projects. There is no
evidence of market research related to the customers. If value is defined in
every separate project within an organisation, the risk is that there will be no
consensus of which dimensions that are of importance (unless only cost is of
interest). Otherwise, different production stages may work with different
views. User value, based on research not opinions, should be defined linked to
the customers/user and what can generate a transaction and future orders, the
order winner and order qualifier dimensions. These dimensions should be
understood in the organisation. In the administration case, the “leanest mature”
company and with a successful production, the personnel seem to have very
limited ideas of what the value dimensions were apart from lowering the cost.
How can one improve the value potential if the relevant dimensions are a secret
or at least unknown in the organisation, apart from exchange value?

It is not only a question of appropriate measures, it is also a question of an
infrastructure to measure value and waste. The original dimension related to
the customer must probably be transformed into sets of dimensions that must
be met by the different production units as in QFD. These dimensions are
substitute to value that can be measured. These dimensions should also
establish the prerequisites of internal customers to avoid the sub-optimisation
that can occur when what is value and waste is defined to locally reduce the
cost. The "reduction of waste" without any conditions that must be met,
becomes trivial in the extreme case. No resources, no waste. The uses of
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resources are enablers of a production. The sole focus on waste not linked to a
set of conditions that must be fulfilled can encourage cheating. The improved
internal process may produce a product/service which is inferior to the “old"
product/service in some aspects.

To have the ability to improve require that the conditions of the two previous
layers must be met, see figure 6.3. In the first layer, "Cross functional teams"
lessen the risk of a number of locally defined and competing dimensions of
value (or rather pre-value) and waste. "Internal and external customer focus"
wil also lessen the risk of sub-optimisation.

! ! ! |
1 |cross Internal and Collect and use Common
functional external of data order winners
teams customer focus and qualifiers
2 Improvement Understanding Links between
skills of processes the processes
3 Ability to control and improve processes and
products

4 Reduced Less -
L. Properties
waste variation

5 Reduced Value
waste potential

Figure 6.3: An overview of preconditions to reduce waste adopted from
Saunders and Preston (1994). A product can be a good, a service
or both.

To locally meet the external customer dimensions while failing the internal
customer dimensions may not lead to the indented improvements. "Collect and
use of Data" is to measure and analyse (e.g. market research, QFD etc.).
"Common order winners and qualifiers" are the link between the internal
potential exchange values and the user values. This implies a knowledge of
stakeholders as well as the internal infrastructure (e.g. production system,

118



Discussion and Conclusions

suppliers, distribution). "Order winner and qualifiers" is an unfortunate
expression since it implicates the focus of the transaction and the exchange
value. Here the expression is used in a wider sense.

Without the prerequisites it is questionable if the the improvement can take
place. "Improvement Skills" (the ability to perform the changes).
"Understanding of processes™ and "links between the processes"” are necessary
to avoid isolated improvements. The links to other processes are just as
important as the process itself (especially if the processes have no buffers).
There are preconditions that must be met in order for the process to work as
stable (time and outcome) as possible while at the same time fulfilling a set of
conditions for internal and external stakeholders. The links to other processes
are missing in all the cases.

With understanding and ability there is a possibility of reducing waste,
decrease the process waste and decrease the variation. The outcome of the
product is set of pre-values that will leave the organisation in the form of
potential value that later will be transformed to user value by the user.

There are two types of waste. The waste on the fourth level is an outcome of
the direct improvement of the process. For example, a better quality may lead
to less defective outcome and increase the yield of the production. Less
resources will be used for the same output. The waste on the fifth level is the
waste that will be reduced on a system level. An increased stability (e.g.
quality, time) will make the system more deterministic and buffers might be
reduced. The link to value potential may not be fulfilled in every case since it is
possible that the whole waste reduction will be captured internally.

To measure dimensions of value and waste is not only a question of
guantifying a phenomena and transformation of the different form of value. It
is a question of understanding a system. Based on the S-P model, see figure
6.3, the studied cases has focused on layer 3, the ability to improve (reduce
waste). The problem is that waste has been regarded only as an input and not
outcome based on local definitions of what is value and waste.

However, the answer to the third question is a propasal where further studied
are needed to fully answer the question, if possible.

6.2 Conclusions

The purpose of the research was to explore how value and waste are perceived,
related, measured, and the consequences of that perception, relation, and

119



On Value and Waste

measuring. The focus of the research has been the improvement work in the
different organisations from different industries. To increase the understanding,
the limits within the cases have been supplemented with additional research,
the multidimensional forecast accuracy, the addition of resource-based view
and marketing, and the historical background of different production systems
to find a context for the improvement work. The aim (to deepen the
understanding of the relations between value and waste) has been addressed
both in the literature analysis and in the empirical studies.

A main problem is to define value. First, value might not always be possible to
define due to the properties of value in time (pre-exchange, exchange, in use),
stakeholder perspective and available information. Value is regarded as one
dimensional in one point in time; the exchange. Even if exchange value is
related to a specific moment in time, user value is not.

To use value as a confirmation of improvements is a problem. Value, as a
whole might have other dimensions than improvement work and efficiency. In
the cases, value has been defined in a single cost-related dimension, which
leaves several value dimensions out of focus.

Also, the differences in value between different stakeholders (e.g. the external
customer, the internal customer) are important. The exchange between buyer
and seller might be several processes away. This can result in an internal value
capture in the "improved process” and negative outcomes for the following
processes and in the end customers/users. Also, the notion of value and waste
becomes harder to define and trace as the resolution and detailing of the
studied process increases.

The imprecise use of value. The way value is addressed it is not clear if the
purpose is to create or capture value. In the cases as well as lean literature they
talk/discuss creating value at the same time the behaviour/discussion is value
capturing. To avoid mixed messages it is better to use the concept of value
creation and value capture.

Several measures are needed to cover different aspects of waste and value
related issues (e.g. cost, time, flexibility, quality etc.). The concept of order
winners and qualifiers can be used to link the internal processes to the external
use.

The concept of waste as anti-value is too simplistic. Reduction of waste
without considering the value can create new waste. Waste is “easier” to
measure than to define precisely. Also, waste is generally a part of the
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resources used to create value. To determine waste (when a resource is idle or
used in aboundance) is difficult. The apparent waste, waste not linked to output
but only to resources, is what seems to be easier to measure. But this type of
waste is a symptom and not a root cause. The reduction of waste may lead to
new types of waste since waste is also an output of a process and related to
other waste dimensions. Without the ability to measure costs, waste cannot be
reduced properly. Which wastes should be reduced if there is no cost
information regarding an improvement?

6.3 Discussion

The improvement work using VSM with value and waste can work. The
problems that have been addressed in the presented cases are not the only
outcome. But there are some interesting aspects worth mentioning. To
understand what the user wants is not easy even with the best intentions.
Taguch, for instance, who considers that if better quality can offer the same
function with less loss, it should be used. He exemplifies this with the
transition from vacuum tubes. Some thirty years later, Valves (vacuum tubes)
are still highly regarded within certain fields (high fidelity equipment, studio
recording equipment, guitar amps etc.). What the customer wants may not be
what the engineer thinks the user wants.

In lean mass production is regarded more or less as a closed chapter since,
among other things, the production is more suited to the producer than the
customer. Therefore, it is interesting that the concept of value, where the
producer is the value creator and the customer the recipient, is firmly rooted in
the "1800s view of value" (Smith, Marx, Ricardo etc.). Will this view of value
suit all possible fields or will this view be more successful in situations with
passive customers instead of value creating customers?

Also, the view value reflects whether value is regarded from a positivistic
perspective or not. In lean value can be defined and measured. It might not be
easy but it is possible. In RBV and marketing the epistemology is not equally
positivistic which reflects in the more complex view of value.

The different views within the different fields may also be influenced by the
context of the research. RBV focuses on strategy related issues (value),
marketing has developed from distribution to its current state where the
customer/user relation is of great importance (from waste and efficiency to
value). Lean on the other hand is the only one of the three that considers
production from an operative focus. Furthermore, the view of resources
influences the view of waste. Both in the research of marketing and RBV the
focus is resources that are capabilities of an organisation and not consumed in
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the production process, operant resources. Hence, waste is not a key issue. In
lean, consumed resources are of importance, operand resources.

The view in TPS and lean differ despite the slogans of Ohno. Toyota has gone
to great lengths to stabilise the conditions for its production system. For
example, market research and forecasting are inputs to be able to plan in
advance, and the possibility of decouple and freeze production schedules
increases the production stability and allows the decreasing of buffers. Would
it have been possible to develop the system if waste was blindly reduced?

In the multidimensional model of four types of value, it is assumed that the
customers have a reasonable possibility to detect poor value or a degrading
value if the producer changes a product (good or service) for the worse. In
reality this is not always the case. Waste/cost reductions are not immune to the
principal-agents dilemma. Toyota was not the first and not the last to have been
caught cheating. A product may be defective but not improved due to the fact
that the customer/user does not have the ability to control whether an
improvement has been implemented or not. The perceived user value and the
trust for the company allow an increased value capture and at the same time the
perceived user value.

Suppose a car manufacturer presents a new or improved model promising a
fuel consumption that is lower, an improved acceleration, and lower emissions.
The position in the multidimensional value model is moved further in the north
direction, improved user value. If the development and the production of this
model have been performed in an effective manner and the organisation has
sufficient bargain power, the value capture can increase. Now suppose that
none of the promises were altogether true. Has this degraded the user value
before the facts are known? Probably not, there is a component of user value
linked to trust that can be used to create an apparent user value. The apparent
user value occurs when a seller/producer implies something that is not true and
the customer/user believes it to be true in accordance with the
seller’s/producer’s intention. There is a conflict between value capture and
value creation and what can be measured linked to the principal-agent
dilemma.

In 1948 Reavis Cox discussed that even if it was problematic to measure the
input, the most difficult problem is the measuring of the meaningful concept of
the output. In 1948 new types of vacuum tubes were still introduced to the
market. The transistor was more of a concept than a reality. Far from the
technological leap that would come. Many years later the technology from
1948 is replaced but the conclusion of Reavis Cox is still valid.
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6.4 Generalisation, limitations and future research

Are the studies included in this thesis possible to generalise? Geographically
there is a limitation; all the cases are Swedish (with the exception of the
German part of the survey). To lessen the impact of industrial specific
contextual factors, several different types of industries have been studied,
which should reduce the influence of unique contextual factors. Regardless of
industry the problems encountered concerning value and waste and the
perception of value and waste in the organisations were similar in the five
cases. All the studied cases had problems to determine what waste was,
something Toyota also had a problem with that caused the settlement described
in the introduction.

The concept of value is simplified in the analysis to four dimensions (quality,
service, cost and lead time). These four dimensions will not fully describe
value. It is a case of clarity over complexity. The loss of nuances to describe
the consequences of the waste reduction of the value dimensions is also a loss
of noise. As bystander, it is questionable if all the customer dimensions of
value can be captured without marketing research. However, the four
dimensions is a manageable compromise between the cases value definition
that consider cost and value from their own production perspective and a large
number of value dimensions.

The methods used in the studies differ. The qualitative studies in the four cases
(paper I11) are complemented with quantitative data from the VSM-case. The
method in the study where the uncertainty can influence the result is the use of
the surveys. A questionnaire reflects the respondents’ opinions and the
interpretation of the questions that might differ from the intention. In both
guestionnaires, the results were in agreement with previous literature (in the
energy paper it was in agreement with the non-macro-economic theory).
Another issue with questionnaires is whether the sampling is representative for
the population or not. If the cases in this study instead had been performed with
questionnaires the sampling would have been an issue. But the cases are built
on logic reasoning rather than statistical correlation which is partly used in
paper IV. Also, it is highly questionable if the problems of determine waste
would have been captured by a questionnaire. Partly because questionnaires
measures opinions but also whether my understanding of value-waste
relationship was at the time sufficient to construct a questionnaire. The case
studies allowed a gradual development of the understanding.

The studied cases wanted to increase the performance, to decrease the waste.
The improvements were measured mainly within the waste dimensions. Value
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dimensions were hardly considered, or at least had a narrow definition that
considers part of what is value. If a multidimensional problem is solved by
focus on one or a fraction of the dimensions and ignoring others, it is not
unlikely that the outcome will negatively affect some of the ignored
dimensions, in these cases, value. The fewer measurements, the more likely
that the measurements will distort the decisions and the outcome.

Future research can be conducted in a number of fields. First, the historical and
current descriptions of production systems have some contradictions. This is
understandable considering that the available data might be insufficient and
interpretations become a necessity. The problems arises when the
interpretations starts to glorify certain systems. The discussion becomes more
of a description of what is consider to be perfect, instead of what is appropriate
in a certain context.

Second, the agents’ focus of waste might be in conflict with the principals’
view of value. This conflict of value, the same word is used to describe
different phenomenon. Value capture has been the major interest for the
producers (the agents) not value creation. To what degree is can this conflict be
reduced so that value is not destroyed for the sake of waste?

Third, how to expand the view of an improvement. The focuses in the cases are
methods and processes. The fragmentation in the cases removes the links to
other processes which increases the risk of sub-optimisation. The system is
more important than the current methods. After all, Toyota hamed it a system
and not a philosophy. The figure in the answer to research question 3 (figure
6.3) is a map based on the cases and the literature study. However, this figure is
a start and not a perfect solution. In practice further research is needed.
Especially, how to achieve the links in the system to allow improvement
without sub-optimisation.
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