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Summary

Savings measurement deals with the capture, calculation and display of the monetary
performance of the purchasing process. In most companies, savings are the
predominant performance measure in procurement. Capital equipment purchasing
(CEP) affects about 15% of total purchasing spend and is therefore a significant topic
in corporate practice. However, savings measurement for CEP faces special
challenges, such as missing reference prices, the importance of related lifecycle costs
and manipulation of the results. Despite its practical relevance, savings measurement

for CEP has not been discussed in academic literature so far.

The theoretical background of the dissertation is provided through a review of the
related literature in the relevant research fields. Furthermore, principal-agent theory,
motivation theories and contingency theory are discussed with reference to savings

measurement for CEP.

The research methodology is structured into three research phases. First, a descriptive
case study as well as a literature review are carried out to give a general overview of
the research field and to allow conceptual considerations. In the second research phase,
qualitative interviews with 18 companies are conducted to examine contingent factors
in savings measurement for CEP. In research phase 3, two laboratory experiments with
114 participants each are run to test behavior-specific aspects of savings measurement
for CEP.

The results show, amongst others, that procedure-specific and behavior-specific
challenges in savings measurement for CEP can be distinguished. Furthermore, the
findings reveal that contingent factors of general management control systems play an
important role for the case of savings measurement for CEP and that different savings
calculation methods lead to different outcomes in CEP. Finally, managerial
implications concerning procedure- as well as behavior-specific aspects and
contingency-based design of savings measurement for CEP, the evaluation of CEP

projects and CEP negotiations are presented.
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Zusammenfassung

Die Savings-Messung beschéftigt sich mit der Erfassung, Berechnung und Darstellung
des monetiren Erfolges des Einkaufsprozesses. In den meisten Unternehmen sind
Savings die vorherrschende Erfolgskenngrosse im Einkauf. Der
Investitionsgiitereinkauf (IGE) beeinflusst etwa 15% des gesamten Einkaufsvolumens
und ist daher fiir viele Unternehmen von grosser Bedeutung. Im Rahmen der Savings-
Messung beim IGE ergeben sich allerdings besondere Herausforderungen, wie z.B.
fehlende Referenzpreise, die Bedeutung der Lebenszykluskosten und die Manipulation
der Ergebnisse. Trotz der praktischen Relevanz wurde die Savings-Messung beim IGE

in der akademischen Literatur bislang nicht diskutiert.

Eine Literaturrecherche der relevanten Forschungsfelder bildet zundchst die
theoretische Grundlage der Arbeit. Des Weiteren werden die Prinzipal-Agent Theorie,
Motivationstheorien und die Kontingenztheorie in Bezug auf die Savings-Messung
beim IGE diskutiert.

Die Forschungsmethodik ist in drei Forschungsphasen gegliedert. In der ersten
Forschungsphase werden eine deskriptive Fallstudie und eine Literaturrecherche
durchgefiihrt, um einen allgemeinen Uberblick des Forschungsfeldes zu geben und
konzeptionelle Uberlegungen zu ermoglichen. In der zweiten Forschungsphase werden
zur Untersuchung von Kontingenzfaktoren der Savings-Messung beim IGE qualitative
Interviews mit 18 Unternehmen gefiihrt. Um verhaltensspezifische Aspekte der
Savings-Messung beim IGE zu testen, erfolgt in der dritten Forschungsphase die

Durchfiihrung zweier Laborexperimente mit 114 Teilnehmern.

Die Ergebnisse zeigen unter anderem, dass verfahrens- und verhaltensspezifische
Herausforderungen der Savings-Messung beim IGE bestehen. Weiterhin offenbart die
Untersuchung die bedeutende Rolle, die Kontingenzfaktoren allgemeiner
Managementkontroll-Systeme fiir den Fall der Savings-Messung beim IGE spielen.
Schliesslich verdeutlicht die Analyse den FEinfluss der verwendeten Savings-
Berechnungsmethode auf die Angebotsauswahl sowie den Verhandlungserfolg beim
IGE. Ausserdem werden praktische Handlungsempfehlungen in Bezug auf verfahrens-
sowie verhaltensspezifische Aspekte und das kontingenzabhidngige Design der
Savings-Messung beim IGE, die Beurteilung von IGE-Projekten und IGE-
Verhandlungen gegeben.
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1. Introduction

First, the managerial relevance of the research topic — savings measurement for capital
equipment purchasing (CEP) — is discussed by means of four cases from corporate
practice. This is followed by an analysis of the theoretical relevance of the topic.
Based on the findings from these sections, the research questions (RQs) are
formulated. Finally, the research is positioned within scientific theory and the thesis

outline is presented.

1.1. Managerial relevance

Procurement performance measurement is employed by 60% of companies and is still
gaining importance in corporate practice (Daxbock et al., 2011). Thereby, costs are the
most relevant performance dimension with about 90-95% of organizations applying
procurement performance measurement involving savings (CAPS Research, 2011;
Quitt, 2010). The main reasons for savings measurement are proof and companies’
internal and external communication of procurement performance, usage for budgets
and adherence to company rules (Quitt, 2010). However, observable measurement

results are also to a certain extent uncertain (Quitt, 2010).

Savings measurement can involve different commodity groups, such as production
material, supplies, merchandise, services and capital equipment (cf. Large, 2009). In
this context, capital equipment poses a special challenge to savings measurement, for
example because of the erratic purchasing cycles. Furthermore, CEP accounts for a
significant part of total purchase spend. In many companies, spend for CEP averages
about 8-11% of total purchase spend (CAPS Research, 2005; Fearon & Bales, 1995).
Furthermore, CEP decisions influence related lifecycle costs (e.g., energy,
maintenance, repair and operating supplies), which often add up to about 5% of total
purchase spend (Fearon & Bales, 1995), as well as purchasing transaction and
production costs. In the following, typical problems and challenges concerning savings
measurement for CEP are described by means of four practical cases, conducted

through personal interviews and project work.

Case A is a company from the construction industry with about 2,500 employees and

sales of about € 580 m. Company A consists of 35 profit centers, total spend amounts
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to € 260 m. and expenses for capital equipment are about € 30 m. Despite the size of
the company and the understanding of the usefulness of a procurement performance
measurement system for CEP, the company is not equipped with such a system.
Therefore, company A raises the question of how the monetary performance for CEP

can be measured with low administrative effort.

Case B is a construction material manufacturer with about 80,000 employees, € 18 bn.
sales, total spend of € 12 bn. and expenses of € 1 bn. for CEP. One major procurement
performance measurement instrument in company B is the purchasing balanced
scorecard (P-BSC), encompassing 56 performance indicators (e.g., total spend,
savings, processes, inventory and supplier performance). A major challenge for
company B in savings measurement for CEP is the reference price definition. Due to
the fact that no market price for capital equipment is normally available, the calculated
savings for CEP cannot be compared with other commodity groups. Therefore, capital
equipment is the only commodity group excluded from the aggregated savings
calculation in this company. This raises the question, how comparable and bottom line

effective savings for CEP can be calculated.

Case C is a consulting company specializing in purchasing and procurement with
about 100 employees and € 16 m. in sales. The topic of CEP is becoming a more
important consulting product, because in many companies the degree of
professionalism in this area has not yet reached the required level. Savings
measurement is a major challenge for company C in the area of CEP. Customers
expect a variable remuneration of the consulting company depending on realized
savings. Missing reference prices and different circumstances in every project require
easily understandable and reliable calculation methods. The main question for
company C is therefore, which methods should be used to calculate savings in
different CEP situations.

Case D is a large manufacturer from the chemical industry with more than € 20 bn.
total spend and € 1.7 bn. spend for capital equipment. The main challenges for
company D concern behavior-specific aspects in savings measurement for CEP, for
example, purchasers trying to manipulate the savings calculation in order to receive
higher bonuses. Another problem is that superiors sometimes conduct the control, even
though their bonuses also depend on the results of the savings measurement. This leads

to the problem of management’s distrust of the savings measurement’s results.
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Therefore, an important question for company D is how the savings calculation

method that is used influences behavior in CEP.

Another question relevant to all of the analyzed cases is how savings measurement for
CEP has to be designed in order to obtain high CEP performance. Thereby, the
situation of an organization (e.g., industry) and its characteristics (e.g., size, structure)

have to be considered.

Based on the presented cases the following practical need for action concerning

savings measurement for CEP can be derived:

1. Improvement suggestions for the development of appropriate savings
calculation methods for CEP need to be given.

2. Recommendations for the situation-specific selection of savings calculation
methods for CEP need to be made.

3. The influence of savings measurement on the behavior of the involved persons
in CEP needs to be analyzed.

4. Company-specific recommendations for the design of savings measurement for

CEP have to be developed.

1.2. Theoretical relevance

1.2.1. Relevant research fields

The research topic — savings measurement for CEP — is mainly influenced by four
research fields: procurement control and procurement performance measurement,
behavioral management accounting, organizational buying behavior and procurement
organization (Figure 1). Other related research fields with a broader focus that
influence the research topic, are for example, performance management, behavioral
economics and management of organizations. In the following, an overview of the
topics within the most relevant research fields concerning savings measurement for

CEP is given.

Procurement control and procurement performance measurement
Savings measurement for CEP can be classified as a special research topic within
procurement control and procurement performance measurement. Therefore, these

research fields are especially important in examining the research topic. Relevant
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academic publications on procurement control can be found in books (e.g., Buck,
1998; Friedl, 1990; Gleich et al., 2010; Piontek, 2004; Reinschmidt, 1989; Wagner &
Weber, 2006; Weele, 1984), book sections (e.g., Arnold & Warzog, 2006; Baumgarten
& Darkow, 2003; Dobler et al., 1990; EBig, 2007; Kaufmann et al., 2005) and journal
articles (e.g., Arnold et al., 2005; Axelsson et al., 2002; Jahns, 2004; Joyce, 2006;
Kiimpel & Deux, 2003; Stolzle, 2007). Although procurement performance
measurement is just one element of procurement control (Arnold & Warzog, 2006), it
has an important position in the academic literature. Literature concerning
procurement performance measurement can be grouped as follows: literature on
procurement performance measurement in general (e.g., Beidelman, 1987; Dumond,
1994), literature with a special performance focus, methods and instruments in
procurement performance measurement, performance ratios (e.g., Chao et al., 1993;
Hendrick & Ruch, 1988; Hult, 1997; Krause et al., 2001) and literature on
determinants of procurement performance (e.g., Cai et al., 2006; Hemsworth et al.,
2005; Noordewier et al., 1990). The literature with a special procurement performance
focus analyzes, for example, procurement competence (e.g., Das & Narasimhan, 2000;
Narasimhan et al., 2001), the internal service performance of procurement (e.g.,
Fredendall et al., 2005; Stanley & Wisner, 1998; Young & Varble, 1997) or other
performance topics (e.g., Cavinato, 1987; Dumond, 1994; Yuthas & Young, 1998).
Examples of methods and instruments for procurement performance measurement
discussed in the literature include the following: savings measurement (e.g., Emiliani
et al., 2005; Johnson & Leenders, 2010; Nollet et al., 2008), benchmarking (e.g., Carr
& Smeltzer, 1999; Sanchez-Rodriguez et al., 2003), data envelopment analysis (e.g.,
Easton et al.,, 2002; Murphy et al., 1996; Saranga & Moser, 2010), procurement
performance measurement systems (e.g., Kumar et al., 2005; Pohl & Forstl, 2011) and
P-BSC (e.g., Wagner & Kaufmann, 2004).

Behavioral management accounting
Behavioral aspects play an important role in savings measurement for CEP. Therefore,
the literature on behavioral management accounting needs to be considered in the
analysis. Behavioral management accounting is a multidisciplinary branch of
economics, where economical, psychological and sociological perspectives have
merged (SiiBmair, 2000). The term behavioral management accounting first appeared

in the literature in the late 1960s (Becker, 1967). According to Bruns and Coster
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(1969), “behavioral accounting considers the impact of the processes of measuring and
reporting on people and organizations, which is an addition to the technical problems
of carrying out those processes which are traditionally the focus of accounting” (p. 3).
Behavioral management accounting research can be divided into literature on
accounting information systems, auditing, financial accounting, managerial accounting
and taxation (Bamber, 1993). Meyer and Rigsby (2001) classify articles on behavioral
management accounting research into literature on managerial control, accounting
information processing, accounting information system design, auditing process
research and organizational sociology, historical / categorical / future research,
behavioral management accounting research design, career paths of accountants, ethics
and other. The major topics within behavioral management accounting are judgment
and decision making by managers (e.g., configuration of key performance indicators
(KPIs), control and incentive systems), incentives and control (e.g., incentive effects of
objectives, coordination and KPI systems) as well as management control systems
(MCS) (e.g., relations between specific contingencies and MCS and their
performance) (Gillenkirch & Arnold, 2008).

Organizational buying behavior
A third relevant literature stream for CEP savings measurement is literature on
organizational buying behavior. “Organizational buying behavior includes all activities
of organizational members as they define a buying situation and identify, evaluate, and
choose among alternative brands and suppliers” (Webster & Wind, 1972, p. 14).
Research on organizational buying behavior began in the late 1960s (Johnston &
Lewin, 1996) and increased significantly in the early 1980s (Ward & Webster, 1991).
Sheth (1996) identified four major research streams in the organizational buying

behavior literature:

e Conceptual models in organizational buying behavior: Early publications in this
field that predominately influenced later research are, for example, Robinson
and Faris (1967), Sheth (1973) and Webster and Wind (1972). Understanding
the decision-making process from the marketing perspective plays an important
part in this research field (Sheth, 1996). Research topics in this context include,
for example, the organizational buying process (e.g., Anderson & Chambers,
1985; Banting et al., 1991; Nicosia & Wind, 1977), environmental influences
(e.g., Gronhaug, 1976), organizational influences (Webster & Wind, 1972) and
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interpersonal influences on the individual’s decision in organizational buying
(e.g., Thomas, 1982).

e Buyer-seller interaction and buyer-seller relationships: A classical work in this
research field is for example El-Ansary and Stern’s (1972) study, which
presented a model for power measurement in relationships. A research theory
that influences this research area is, for example, the transaction cost theory.

e Partnering with suppliers: The IMP Group, a research project on “industrial
marketing and purchasing”, plays an important role in this research area. They
developed the interaction model, a dynamic model of buyer-supplier-
relationships (Turnbull & Valla, 1989).

e Supply chain partnering and the use of information technology: This topic
includes, for example, literature on collaboration between organizations (e.g.,
Boddy et al., 2000), just-in-time (e.g., Handfield, 1993; Waters-Fuller, 1995)
and electronic data interchange in supply chains (e.g., Hill & Scudder, 2002;
Webster, 1995).

Procurement organization
Procurement organization is a very wide research topic. In organizational theory, a
general distinction can be made between organizational structure and process
organization (Laux & Liermann, 2005). The main research streams in the procurement
organization literature cover the topics of organizational design, buying center and
cross-functional teams, procurement staff (organizational structure) and purchasing
process (process organization). In the literature on organizational design types or
structures, the following topics are, for example, discussed: centralization and
decentralization (e.g., Cavinato, 1992; Johnson & Leenders, 2001; Rozemeijer, 2000;
Tchokogué et al., 2011; Trent, 2004), factors that influence an organization’s design or
cause an organization to change its design (e.g., Carter & Hendrick, 1997; Hartmann et
al., 2008b; Kotteaku et al., 1995; Xideas & Moschuris, 1998), effects of types of
designs or structures (e.g., Glock & Bogaschewsky, 2009; Luzzini & Ronchi, 2011)
and procurement responsibilities (e.g., Ellram & Pearson, 1993; Johnson & Leenders,
2006). The literature on buying center and cross-functional teams covers the following
topics: structure of the buying center (e.g., Ghingold & Wilson, 1998; Greenley &
Matcham, 1986), factors that influence the buying center (e.g., Dawes et al., 1992;
Lewin & Donthu, 2005; McCabe, 1987), team leaders in procurement teams (e.g.,
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Trent, 1996), problems in a cross-functional purchasing decision process (e.g., Moses
& Ahlstrom, 2008), factors that influence procurement teams (e.g., Johnson et al.,
2002) and factors that influence procurement teams’ performance (e.g., Driedonks et
al., 2010; Trent & Monczka, 1994). The literature that deals with procurement staff
comprises the following: the procurement job (e.g., Giunipero & Vogt, 1997;
Hallenbeck Jr et al., 1999; Jackson, 1990), motivating the procurement staff, for
example, through incentive systems (e.g., Englyst et al., 2008; Pagell & Das, 1996)
and the role of the chief procurement officer (CPO) (e.g., Fraser Johnson et al., 1999;
Johnson & Leenders, 2008). The literature on the purchasing process involves the
purchasing process in general (e.g., Novack & Simco, 1991), the purchasing process
for special purchases, for example, services (e.g., Parikh & Joshi, 2005; van der Valk
& Rozemeijer, 2009) and factors that influence the purchasing process (e.g., Jennings
& Plank, 1995; Lambros & Socrates, 2001).

Procurement control and purchasing
performance measurement
* Methods and instruments in purchasing
performance measurement
* Determinants of purchasing performance

Organizational buying ‘ Purchasing organization
behavior * Organizational design
 Conceptual models on * Buying centers and cross-
organizational buying » « functional teams
* Reward systems * Motivation of the purchasing
staff

*

Behavioral management accounting

* Determinants of accounting information
systems

* Dysfunctional behavior and management
control

» Effects of incentive contracts

* Judgment effects of common and unique
measures

Figure 1: Relevant research fields with sample topics

1.2.2.  State of research and research gap

Based on the previous analysis of the topics within the relevant research fields,

contributions to savings measurement for CEP and research gaps are now discussed.
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Procurement control and procurement performance measurement form the framework
to savings measurement for CEP, which is a special method within procurement
performance measurement. Procurement performance measurement for CEP has not
been analyzed in academic literature so far. However, the research field provides many
methods and instruments (e.g., benchmarking, procurement value added (PVA), P-
BSC, data envelopment analysis, supplier lifetime value, procurement performance
measurement systems) that might also be useful for savings measurement for CEP.
Furthermore, organizational topics within the field of procurement control and
procurement performance measurement have implications on savings measurement for
CEP. Examples are the general procurement performance measurement process and

the embedding of incentive systems in procurement control.

The topic of savings measurement is a part of procurement performance measurement.
The academic literature on savings measurement is sparse and basically focuses on
savings measurement for regularly procured production material. For example, Quitt
(2010) develops a process for measuring the budget effects of supply management.
Smeltzer and Manship (2003) as well as Johnson and Leenders (2010) introduce
challenges and make recommendations for improving savings measurement, while
Nollet et al. (2008) analyze the implementation of a cost savings measurement system.
Emiliani et al. (2005) elucidate tactics that buyers use to manipulate savings
measurement and Entchelmeier (2008) introduces different methods for savings
measurement. The listed publications form the basis for the analysis on savings
measurement for CEP. With reference to the identified practical need for action,
especially the publication by Entchelmeier (2008) can support the development and
situation-specific selection of appropriate CEP savings calculation methods.
Furthermore, Emiliani et al. (2005) contribute to the influence of savings measurement

on the behavior of the involved persons in CEP.

Concerning the literature on behavioral management accounting, the following topics
are particularly relevant to this dissertation as they contribute to the discussion on the
relation between savings measurement for CEP and employees’ behavior:
dysfunctional behavior and management control (e.g., Birnberg et al., 1983; Jaworski
& Young, 1992; Pfeffer & Sutton, 1999; Steele & Albright, 2004), effects of incentive
contracts (Ashton, 1990; Awashti & Pratt, 1990; Bonner & Sprinkle, 2002; Sprinkle,
2000) and judgment effects in performance evaluations (e.g., Lipe & Salterio, 2000;
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Lipe & Salterio, 2002; Morssinkhof et al., 2011; Rich, 2007; Slovic & MacPhillamy,
1974). Finally, the literature on determinants of accounting systems (e.g., Chenhall,
2003; Dunk, 1992; Libby & Waterhouse, 1996; Otley, 1980) form the basis for

company-specific recommendations for the design of CEP savings measurement.

Organizational buying behavior also encompasses behavioral aspects in CEP, which
influence the results of savings measurement. As an example, the purchaser’s behavior
in CEP negotiations has to be considered in savings measurement design. Furthermore,
the rewards system has been identified as a major organizational determinant of
buying behavior. Savings measurement often delivers the base data for the rewards
system and influences buying behavior. Therefore, the existing conceptual models on
organizational buying behavior provide the starting point for developing a model

concerning savings measurement for CEP.

Concerning the literature on procurement organization, three subtopics are especially
important for the research on savings measurement for CEP. The organizational design
has a strong influence on the design of savings measurement for CEP, because
performance measurement has to be adapted to the structure and process organization
of purchasing. For example, the procurement organization’s degree of decentralization,
the company size and the procurement department’s status are expected to influence
savings measurement for CEP. As CEP often takes place under the responsibility of
buying centers or cross-functional teams, this literature has to be considered in the
research project. Finally, the literature on motivation of the purchasing staff is
important in this research topic, because savings measurement for CEP is often linked

to incentive systems.

Despite its practical relevance, savings measurement for CEP has not been explicitly
analyzed in academic literature so far and is also considered as a topic for future
research (Quitt, 2010). The relevant research fields contribute in different ways to the
identified practical need for action. However, they do not offer directly applicable
solutions and answers to savings measurement for CEP. Possible research gaps with a
practical relevance concerning savings measurement for CEP, therefore, involve the
development and situation-specific selection of calculation methods, the company-

specific design of savings measurement for CEP and behavior-specific aspects.
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1.3. Research objectives and research questions

The research objectives are based on the identified research gaps. Therefore, the

research project attempts to pursue the following research objectives:

1.

In order to be able to make recommendations on the development and situation-
specific selection of CEP calculation methods, the research project first intends
to analyze savings measurement for CEP in corporate practice. Therefore, the
research project endeavors to identify savings calculation procedures, methods
in use and practical challenges in savings measurement for CEP.

Concerning recommendations on the company-specific design of savings
measurement for CEP, the research attempts to analyze relevant contingencies.
With reference to behavioral aspects in savings measurement for CEP, the
research project will endeavor to identify behavioral challenges and examine
selected behavioral aspects, such as supplier selection and negotiations, in
savings measurement for CEP.

Based on the analysis, the research intends to make recommendations for the
situation-dependent design and the behavioral challenges of savings

measurement for CEP.

The topic — savings measurement for CEP — is an inherent part of procurement

performance measurement and evaluation for CEP, which forms the framework and

will also be covered in the analysis. Furthermore, relevant research theories will be

determined and the influence of these theories on savings measurement for CEP will

be examined.

In order to fill the described research gap and to address the practical challenges, the

research project aims to answer the following RQs:

RQ1: How do companies measure savings for CEP and what are the main
challenges?
RQ2: How do contingent factors influence savings measurement for CEP?

RQ3: How does the applied savings calculation method influence behavior in
CEP?

The research project also attempts to provide managerial implications on how savings

measurement for CEP can be improved in corporate practice.
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1.4. Positioning of research within scientific theory

In this section, the research project is classified within scientific theory. Scientific
theory analyzes the functionality of scientific cognition (Schurz, 2006) and covers
objectives, statements and methods of sciences and provides requirements for
scientific behavior (Raffée & Abel, 1979). Thereby, general and specific (e.g., physics,

biology, economics) scientific theory can be distinguished (Schurz, 2006).

According to Ulrich and Hill (1979), science can be classified into formal and factual
sciences. Formal sciences (e.g., logic, mathematics) deal with ideas and factual
sciences (e.g., physics, economics) deal with facts (Bunge, 1998). Furthermore, factual
sciences can be divided into natural sciences (e.g., physics, biology) and cultural

sciences (e.g., sociology, economics).

In economics, human behavior is studied “as a relationship between ends and scarce
means which have alternative uses” (Robbins, 2007, p. 15). Business economics, as a
branch of economics, deals with “decision processes in private enterprises in a market-
based competition”(Wéhe & Déring, 2010, p. 27).! Within business economics,
different business functions can be distinguished. The main functions are as follows:
marketing, purchasing and warehousing, production, research and development,
accounting, financing, investment, human resources, organization, leadership,

information and knowledge management, law (Thommen & Achleitner, 2012).

The purchasing function is the focus of this dissertation. Concerning this business
function, many similar terms and concepts exist (Arnold et al., 2005). However,
especially in corporate practice, the terms purchasing, procurement, sourcing,
materials management and supply management are often used interchangeably
(Leenders et al., 2009). There are different definitions for each term in the academic
literature. Therefore, an appropriate distinction shall be given, which will be used in
this dissertation. The term purchasing emphasizes above all the operative character of
the buying process (Arnold, 1990), such as demand assessment, supplier identification
and selection, price negotiation, ensuring delivery (Leenders et al., 2009). Procurement
also refers to strategic activities and comprises all activities to make goods and
services available from external sources for a company (Arnold, 1997). Supply

management can be used interchangeably with procurement and also covers the

' Own translation from German.
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corresponding planning and control processes (Kaufmann, 2001). In the following, the
term procurement will be used for the entirety of the strategic and operative buying
activities. The term sourcing mainly focuses on the design of supplier relationship
management (Kaufmann, 1995) and materials management is concerned with the
movement and storage of goods in the logistics network from suppliers to the
customers (Coyle et al., 2010). The acquisition of capital equipment mainly refers to
the operative buying process. Therefore, in the following, the term purchasing will be
used in conjunction with buying of capital equipment and performance as well as

savings measurement for CEP

The research process of this dissertation follows the “framework of logistics research”
(Figure 2) proposed by Mentzer and Kahn (1995), which will be briefly described in
the following. The aim of this framework is to ensure managerial relevance and
scientific rigor in research. According to Mentzer and Kahn (1995), the first step in
this framework is the generation of a research idea. The initial idea to analyze “savings
measurement for CEP” arises from project work with a purchasing and procurement
consultancy. The project reveals that this topic poses a challenge to many companies
and the academic literature does not provide sufficient information. In the next step, a
literature review and observations in reality have to be applied to obtain substantive
justification. Concerning literature reviews integrative, methodological and theoretical
reviews can be distinguished (Mentzer & Kahn, 1995). Integrative literature reviews
generate new frameworks and propositions for a specific topic (Torraco, 2005).
Methodological literature reviews focus on methodological approaches and theoretical
literature reviews result in the formulation of hypotheses to be tested (Mentzer &
Kahn, 1995). In the present dissertation, integrative literature reviews and theoretical
literature reviews were applied. The observations in different cases provide the basis
for the managerial relevance of the research. Once the substantive justification has

been established, RQs can subsequently be formulated.

In the next step, relevant theories have to be identified and involved in the research
process. A theory in science is defined as a “system of statements (propositions,
theorems, hypotheses, axioms, assumptions) on objects in a specific research area”

(Eichhorn, 1979, p. 80).2 Based on theories, hypotheses on the research topic have to

2 Own translation from German.
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be formulated and constructs have to be developed. A hypothesis is a statement that
objectively has a truth value (testable if true or wrong) and subjectively has a truth
claim (Chmielewicz, 1979). A construct is a term generally designed “to organize
knowledge and direct research in an attempt to describe or explain some aspect of
nature” (Peter, 1981, p. 134). Constructs are interpreted against the backdrop of the
theory in which they are applied and have to be operationalizable, that is they can
actually be measured (Mentzer & Kahn, 1995). For this purpose, suitable measures
have to be designed. Appropriate research methodologies have to be selected based on
the RQs, theories, hypotheses and constructs. The main methodologies applied in this
dissertation are literature review, case study research and experimental research. In
order to attain the acceptability of the research results, validity, reliability and
precision have to be ensured in the application of the research methodologies (Mentzer
& Kahn, 1995). Finally, the gathered data have to be analyzed and conclusions have to
be drawn. In this framework, RQI is primarily answered in the steps from idea
generation to substantive justification. RQ2 and RQ3 build on that and are analyzed in

the remaining process steps.

The research combines qualitative as well as quantitative research and mainly follows
descriptive and exploratory (RQ1) as well as deductive approaches (RQ2 and RQ3). In
deductive reasoning, established theories are tested for specific instances, such as

savings measurement for CEP (Hyde, 2000).

1.5. Thesis outline

In this section, the outline of the thesis will be described. Chapter 1 provides an
introduction to the dissertation. First, the managerial relevance of the research topic is
presented through a description of the importance of the topic. Furthermore, four cases
are presented to show the relevance and challenges of savings measurement for CEP in

corporate practice.

In Chapter 2, the theoretical background to the dissertation is given. First, the relevant
research topics are presented. Hence, the main characteristics of capital equipment and
CEP are discussed. Subsequently, a funnel-shaped introduction to the research topic —
savings measurement for CEP — is provided. Beginning with procurement control in
general, procurement performance measurement and evaluation are outlined in the

next step. Finally, savings measurement, as monetary procurement performance
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Chapter 3 provides an overview of the research framework and the applied research

methodologies. The research framework shows the areas of analyses, supposed

relationships, a placement of the RQs and

the applied research methods (literatur

the relevant research theories. Furthermore,

e review, case studies and a laboratory

experiment) are discussed concerning their appropriateness for the RQs and the design

that was utilized.
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In Chapter 4, the key research findings from the three research phases and the related
papers are presented. In Paper A, challenges in savings measurement for CEP as well
as a preliminary conceptual CEP savings measurement model are presented. In Paper
B, case study research is used to analyze how characteristics and challenges of
performance and savings measurement for CEP influence contingency-based
relationships in this research area compared to general MCS. Paper C investigates
behavioral aspects in savings measurement and negotiations for CEP and evaluates

CEP projects with two laboratory experiments.

Finally, in chapter 5, theoretical and managerial implications of the research are
discussed based on the findings of the study. Furthermore, limitations of the

dissertation are argued and possibilities for future research are presented (Figure 3).
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2. Theoretical background

Based on the formulated RQs, the relevant research topics and research theories
concerning savings measurement for CEP are discussed in order to form the theoretical
basis for further analysis. Thereby, a funnel-shaped procedure is applied, which leads
to CEP and savings measurement for CEP. In the second part, principal-agent theory,
motivation theories and contingency theory are discussed with reference to their

implications for the research topic.

2.1. Relevant research topics

2.1.1.  Capital equipment

There is no standard definition for the term capital equipment. Furthermore, the terms
capital goods and capital assets are often used interchangeably. However, some

commonly cited definitions are presented in the following:

e Backhaus (1982, p. 3): “Capital equipment are goods that are acquired by
organizations in order to make further goods that are not distributed to the final
consumer.””

e Fearon et al. (1992, p. 655): “Items for which the cost is more properly
chargeable to a capital account than to an operating expense account are
generally classified as capital assets.”

e Newman and Simkins (1998, p. 3): “Normally capital equipment is defined as
any item having a service life in excess of three years and an item that must be
depreciated as a capital asset.”

e Large (2009, p. 12): Capital equipment are “tangible assets of the fixed assets.”

e Leenders et al. (2009, p. 423): “Capital assets are long-term assets that are not
bought or sold in the regular course of business, have an ongoing effect on the
organization's operations, have an expected use of more than one year, involve
large sums of money, and generally are depreciated. Assets may be tangible or

intangible.”

3 Own translation from German.

* Own translation from German.
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For this dissertation, capital equipment is understood as tangible and intangible goods
that are acquired by organizations and that provide the technical prerequisites for the
creation of goods and services (Hofmann et al., 2012a). Table 1 shows a possible

classification of capital equipment with some examples.

Table 1: Classification of capital equipment with examples (cf. Hofmann et
al., 2012a)
Standardized Customized
Tangible Intangible Tangible Intangible
. Standard milling Patent for a Customized Custom}zed .
Production-related . . . production planning
machine production method  hydraulic press software

Customized human
resource
management
software

Standard computer
Office printer aided design Engine test stand
software

Not production-
related

2.1.2.  Capital equipment purchasing

CEP differs significantly from the acquisition of other goods (e.g., production
material, trade goods) and services (Dobler et al., 1990).> CEP can be characterized
through features related to the product, purchasing process and parties involved
(Hofmann et al., 2012a).

First, product-related characteristics of CEP are discussed. CEP is often associated
with high financial stakes (Burt et al., 2003; Leenders et al., 2009; Monczka et al.,
2002; Talluri, 2002). Total cost of ownership (TCO) may be much higher than the
acquisition price, because capital equipment often has a long economically reasonable
useful life (Leenders et al., 2009). Thus, TCO is normally the most relevant cost factor
(Burt et al., 2003; Dobler et al., 1990; Perry, 1987). TCO includes all the costs
associated with the purchase (e.g., acquisition price, transaction and freight),
possession (e.g., storage), use (e.g., energy, service) and disposal of a good (Ellram,
1995). However, TCO and revenues related to capital equipment are, for the greater
part, uncertain, which leads to the challenge that the profitability of the investment is
difficult to determine (Discenza & Gurney, 1990; Dobler et al., 1990; Leenders et al.,

2009; Perry, 1987). Sometimes, the acquisition price even changes during the

> Section Fehler! Verweisquelle konnte nicht gefunden werden. is based on section 2.1 of the paper in
appendix A.
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purchasing process. As a consequence of the high costs and cash flow uncertainty,
high risks can be associated with CEP (Leenders et al., 2009). Capital equipment often
has a high rate of technological obsolescence. Thus, the economically optimal
replacement time is normally shorter than the technical or legal replacement time and
has to be determined (Poggensee, 2009). Concerning this, technology forecasting
should be applied to be able to appropriately assess this question. Other aspects to be
considered in CEP are interdependences with existing capital equipment in the
established operating environment (Discenza & Gurney, 1990; Perry, 1987). Besides,
capital equipment is often very technical in nature and corresponding expertise is
required to assess proposals (Fearon et al., 1992). Additionally, capital equipment is
often related to services, such as maintenance, repair and overhaul (Monczka et al.,
2002). Furthermore, the capital equipment industry is highly dependent on economic
trends, leading to a high variability of prices and delivery times for capital equipment
(Dobler et al., 1990).

A major characteristic concerning the purchasing process is that, in many cases, capital
equipment is purchased erratically (Burt et al., 2003; Leenders et al., 2009; Monczka
et al., 2002). This leads to the problem that purchasers often have limited experience in
CEP (Holmes, 1991) and buying companies often have difficulties in gaining and
maintaining the capabilities necessary for CEP (Flowers, 2007). Other process-related
characteristics are that long-term business relations often exist between buyers and
suppliers (Monczka et al., 2002) and, due to the low degree of standardization and
high complexity, manufacturing lead times can be long (Burt et al., 2003; Dobler et al.,
1990). The typical CEP process consists of the preparatory phase, agreement phase

and the execution phase (Figure 4).

Finally, player-related CEP characteristics will be discussed. In many cases, especially
for complex CEP projects, employees from different organizational units within the
buying company form a buying center (Johnston & Bonoma, 1981; Mattson & Salehi-
Sangari, 1993). In these circumstances, purchasing serves as a facilitator, coordinator
and consultant for company functions (Burt et al., 2003; Dobler et al., 1990).
However, due to the technical nature of capital equipment, purchasing is sometimes
not involved in CEP at all (Fearon & Bales, 1995). Due to the high financial stakes and
risks associated with CEP, several authority levels, including top management, are

likely to be involved (Woodside & Liukko, 1999). For top management, CEP is often
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a strategic issue (Dobler et al., 1990; Leenders et al., 2009). Furthermore, international
relations and personal negotiations are important in CEP (Newman & Simkins, 1998).

Figure 5 shows an overview of the challenges in CEP.
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Figure 4: Capital equipment purchasing process (cf. Hofmann et al., 2012a)

CEP can differ substantially in each project, for example concerning the degree of
dependency, the form of contact with the supplier or the investment type. Table 2

shows a possible classification of CEP forms.

2.1.3. Procurement control

Savings measurement for CEP, the focus of the analysis, is a component of
procurement control. There is no generally accepted definition for the term
procurement control (Kaluza, 2010). Friedl (1990) defines procurement control as the
entirety of tasks that involve the coordination and information supply of purchasing.
Arnold (1997) understands procurement control as a “system of guidelines that is

conducive to ensure coordination, adaption, realization and innovation ability through
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provision of methods and information” (p. 223).® According to Wagner and Weber
(2006), the task of procurement control is to “apply concepts and instruments for an
effective coordination of the collaboration between the company and its suppliers, in
order to continuously improve procurement and to be able to make statements on
procurement performance” (p. 9). Procurement control comprises the management of

internal as well as external relationships (Stolzle, 2007).
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Figure 5: Challenges in capital equipment purchasing (cf. Hofmann et al.,

2012a for an earlier version)

The three major elements of procurement control are results-oriented coordination,
information supply and performance measurement (Arnold & Warzog, 2006). Within
coordination, the main function is the contents coordination of purchasing actions with
company and purchasing goals (Friedl, 1990). Information supply comprises the
provision of necessary information for the purchasing process (Friedl, 1990). Finally,
performance measurement deals with the measurement and presentation of the

contribution of purchasing to the overall company performance (Arnold & Warzog,

® Own translation from German.
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2006). EBig and Prauer (2004) distinguish between three perspectives of procurement
control: procurement control on the company level, supplier relationship control and
supply chain controlling. Figure 6 shows the positioning of procurement control,

procurement performance measurement and savings measurement in management

accounting.

Table 2: Classification of capital equipment purchasing (cf. Hofmann et al.,
2012a)

Procurement organization Public authority Enterprise

Degree of dependency Individual transaction Composite transaction

Purchasing region National Continental International

Internal organization Unipersonal Multipersonal (buying center)

External integration Involvement of other organizations No other organizations involved

Invitations to tender Yes No

Contact with supplier Personal contact Anonymous

Leasing Yes No

Performance contracting Yes No

Investment type New investment Substitute investment ~ Expansion investment

Purchasing type Initial purchase Modified repeat purchase Unm;gigﬁsszep cat

In the literature and in corporate practice, various instruments have been developed to
address procurement control tasks. In the following, some commonly used approaches

and methods will be briefly described:

e Value engineering: According to DIN 69910, value engineering is “the
systematic analytic penetration of function structures with the goal of an aligned
interference of their elements (e.g., costs, benefits) in the direction of a value
increase” (Koppelmann, 2003, p. 186).” The underlying assumption is that the
product functions — not the product itself — are important for the customers
(VDI, 2011). Further characteristics are a systematic procedure, teamwork and
the application of creative techniques (Arnold, 1997). Besides, value

engineering can be used to split products and services into cost parameters and

7 Own translation from German.
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with that to determine the cost price for the supplier. This information can be
used for negotiations and process improvements.

e ABC / XYZ-analysis: The ABC / XYZ-analysis is an instrument to classify
commodity groups and define different purchasing as well as warehousing
strategies for each group (Scholz-Reiter et al., 2012). The instrument is a
combination of an ABC-analysis, that is classification by means of the relative
importance, and a XYZ-analysis, that is classification by means of demand
forecast inaccuracy, leading to a nine-box grid (Arnolds et al., 2012).

e Activity based costing (ABC): ABC is a costing system that allocates resources
(e.g., labor costs, machine costs) to activities, whereas traditional cost
accounting systems allocate resources to products (Cooper & Kaplan, 1991). In
procurement, ABC can be used, among other applications, to improve process
costs (Boutellier & Locker, 1998). Furthermore, the method can be used for
supplier selection by calculating total costs caused by a supplier and

determining the cost drivers (Roodhooft & Konings, 1997).
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Figure 6: Positioning of procurement control, procurement performance
measurement and savings measurement

For the organizational design of procurement control in companies, different
possibilities exist. Common questions concern the hierarchical positioning and the
centralized or decentralized organization of procurement control (Kaluza, 2010).
Furthermore, the question of a separate organizational unit for procurement control is
discussed (e.g., Kaufmann et al., 2005). Factors that should be considered for this
question are the size of the purchasing volume, the procurement’s importance for
company performance, organizational positioning of procurement, number of
employees in procurement and the distinction of procurement tasks (Schentler &
Tschandl, 2010).

2.14. Procurement performance measurement and evaluation

Procurement performance measurement refers to the process of determining and
displaying the efficiency and effectiveness of the procurement function (Maucher et
al., 2012). Effectiveness expresses the extent to which targets are achieved (ratio of
actual output to target output), while efficiency is a measure of how economically
(ratio of actual input to actual output) the attained output is achieved (Neely et al.,
2005). Relevant levels in procurement performance measurement are commodity
groups, procurement organization, supplier evaluation, buyer-supplier-relationship and

holistic performance measurement systems (Hofmann et al., 2012b).

Performance measurement on the level of commodity groups focuses on the purchased
goods and services. Thereby, cost-oriented and qualitative approaches can be
distinguished (Hofmann et al., 2012b). Cost-oriented approaches, commonly known as
savings measurement, refer to the effectiveness of purchasing spend (Monczka et al.,
2002). Qualitative approaches involve non-monetary performance measures, such as

product quality.

Performance measurement on the level of the procurement organization aims at the
evaluation of the organizational unit responsible for procurement-specific tasks
(Kaufmann, 2001). A commonly used method in this context is benchmarking.
Thereby, company-internal, sector-specific, cross sector and chronological

comparisons can be done. According to empirical studies, the application of
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procurement benchmarking is regarded as positively related to procurement and

company performance (Carr & Smeltzer, 1999; Sdnchez-Rodriguez et al., 2003).

Supplier evaluation helps to objectively assess suppliers according to generally defined
criteria and it can be applied in supplier selection or for existing suppliers. For this
purpose, different evaluation methods (e.g., scoring model, data envelopment analysis,
fuzzy logic) and ratios (e.g., on-time delivery performance, price, product quality) are
available (Hofmann et al., 2012b). With the supplier lifetime value (SLV), EBig (2003)
developed an instrument to measure the value added of individual suppliers. The SLV
represents the present value of incoming and outgoing payments related to the
suppliers. Outgoing payments are, for example, acquisition and transaction costs
associated with suppliers. Incoming payments can be future savings potentials in

procurement and the supplier’s contribution to the competitive advantage.

Due to stronger supplier power and closer relationships between the buying company
and its suppliers in many cases, performance measurement of this relationship is
becoming increasingly important (Gebert, 2011). Relevant performance dimensions
for buyer-supplier-relationships are flexibility and performance capability, cost
efficiency, process quality and forecast accuracy as well as effectiveness (Hofmann et
al., 2012b).

Finally, holistic performance measurement systems, such as the PVA, the P-BSC and
other ratio systems, are used to aggregate and concisely show different quantitative
and qualitative procurement performance measures. The PVA measures the monetary
valued added of the procurement function with a calculation scheme based on the
economic value added approach and delivers a KPI (Maucher et al., 2012). The PVA
represents the procurement’s residual profit, that is the surplus of the operative profit
over cost of capital that can be influenced by procurement (Hofmann et al., 2012b).
The P-BSC is a tool to display financial as well as non-financial procurement
performance measures. In addition to the four perspectives in the traditional balanced
scorecard — financial perspective, customer perspective, internal business perspective
as well as innovation and learning perspective (Kaplan & Norton, 1992) — the P-BSC
is extended with the supplier perspective (e.g., Kaufmann et al., 2005; Stolzle et al.,
2001; Wagner, 2004).

Concerning performance measurement for CEP, commonly used performance

measures are acquisition costs / TCO, quality, delivery time, product quality and
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safety. As a consequence of capital equipment and CEP characteristics, performance
measurement faces certain challenges, such as the difficulty of designating success to
individual employees, the high variability of prices and delivery times and the
difficulty of considering long-term business relations and trust within performance

measurement.

Subsequent to performance measurement, the attained results are evaluated by
superiors, management, etc.. The evaluation process is not done by means of rules and
guidelines, but depends strongly on the personal judgment of the individual. For
example, several experiments show that the dimensions of a balanced scorecard are
weighted differently in a holistic evaluation of human subjects (e.g., Banker et al.,
2004; Dilla & Steinbart, 2005; Lipe & Salterio, 2000; Lipe & Salterio, 2002). This
feature is also relevant concerning the evaluation for CEP, when the varieties of

monetary, quantitative and qualitative performance measures are evaluated.

Furthermore, incentive systems are closely related to performance measurement. It is
assumed that well-designed and aligned incentive and performance measurement
systems affect purchasers’ motivation to use their skills according to the company
goals (Pagell & Das, 1996). In corporate practice, about 40% of companies use
incentive systems in procurement, with a higher usage rate in larger companies and a

variable salary share of about 6-20% (Stoppel et al., 2012).

2.1.5. Savings measurement

Savings measurement involves the capture, calculation and display of price-related
purchasing performance concerning the acquisition of goods and services.® Although a
renunciation from the primary focus on price and cost measures in procurement is
urged in the academic literature (EBig, 2007; Wildemann, 2004), savings are still the
prevalent performance measure with a usage rate in corporate practice of more than
90% (CAPS Research, 2011; Daxbock et al., 2011; Dumond, 1994; Quitt, 2010).
Within the scope of a holistic procurement performance measurement, savings
measurement is, among other categories (e.g., quality, availability, supplier

performance), an important part (Beidelman, 1987).

¥ Section 2.1.5 is based on section 2.2 of the paper in appendix A, section 2.2 of the paper in appendix B and
section 2.1 of the paper in appendix C.



Savings measurement for capital equipment purchasing: Procedures, challenges, contingencies, and behavioral aspects 27

According to Nollet et al. (2008) and Dmytrenko (1997), basically three savings types
can be distinguished. Hard as well as soft savings refer to real cost changes and cost

avoidance refers to possible hypothetical cost changes:

e Hard savings are monetary cost reductions with a direct and easy-to-calculate
impact on the profit (e.g., price reductions, staff cuts).

e Soft savings are non-monetary cost reductions with an indirect and difficult-to-
calculate impact on the profit (e.g., purchasing process improvements, quality
improvement of the purchased goods and services).

e Cost avoidance are reduced or eliminated possible future costs, for example

through resisting, reducing or deferring an announced price increase from an
established supplier (Ashenbaum, 2006).

Hard savings are quantitative savings that directly impact the bottom line and are easy
to calculate (Dmytrenko, 1997; Nollet et al., 2008). Reductions in price, in staff, or in
transaction costs are examples of hard savings (Dmytrenko, 1997). Soft savings are
qualitative savings that have an indirect, and difficult to calculate, impact on the
bottom line, such as increases in productivity (Dmytrenko, 1997; Nollet et al., 2008).
Cost avoidance is related to the reduction or elimination of a possible future cost
(Dmytrenko, 1997), for example resisting or delaying an announced price increase
(Ashenbaum, 2006).

In corporate practice, various methods are applied to calculate savings in different
constellations, whereby all methods compare an actual paid price with a defined
reference price. Basically, cost change (hard and soft savings) and cost avoidance
savings calculation methods can be distinguished. Cost change measures compare
actual paid prices with previous paid prices that can be adjusted to, for example,
market indexes or purchasing volume developments (Monczka et al., 2002; Smeltzer
& Manship, 2003). Cost avoidance measures make use of hypothetical prices, which
might have occurred if purchasing had not obtained any countermeasures, as reference
prices (Monczka et al., 2002; Smeltzer & Manship, 2003). Commonly used
hypothetical prices are: catalog prices, planned prices (e.g., budgets), target prices,
average offers / average of selected offers, offers of the selected supplier and prices

paid by other organizational units (Monczka et al., 2002; Smeltzer & Manship, 2003).
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2.1.6.  Savings measurement for capital equipment purchasing

Concerning savings measurement for CEP, some of the generally applied reference
prices cannot be used in any condition. As capital equipment is often purchased
infrequently, the most common reference price for production material — previous paid
prices — is not available. Furthermore, a significant share of capital equipment is

customized, so catalog prices are also unavailable.

In addition to the already mentioned problems, savings measurement for CEP faces
further challenges in comparison to other goods and services. With reference to the
CEP challenges (section Fehler! Verweisquelle konnte nicht gefunden werden.),
these challenges can be differentiated into player-related, process-related and product-

related challenges.

Player-related challenges result from the common formation of buying centers, the low
involvement of the purchasing function and personal negotiations. If several players
from different organizational units are involved in CEP, it is often unclear how the
calculated savings can be allocated to the different players. Furthermore, if the
purchasing function is not involved in CEP, it is difficult to apply the savings
calculation methods and to aggregate the results. Personal negotiations and long-term
business relations can lead to the problem that buyers and suppliers know each other
quite well and therefore the initial offer price might be manipulated. The main process-
related challenges concern the intermittent acquisition and the low degree of
standardization of capital equipment leading to the problem of missing reference
prices. Product-related challenges encompass, for example, the requirement of
technical expertise to assess proposals, the high variability of prices and delivery
times, high risks and uncertainty, interdependences with existing capital equipment
and the relevance of TCO. The requirement of technical expertise makes it difficult for
purchasing to evaluate if the highest possible savings are actually realized. The
economic situation should be considered in savings measurement for CEP, because of
the high variability of prices and delivery times. As a consequence of the risk and
uncertainty associated with CEP, savings should be calculated at different points in
time. Furthermore, interdependences and TCO have to be considered in savings

measurement for CEP.
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2.2. Relevant research theories

In the following section, an assortment of relevant research theories for the analyzed
research topic is described. Commonly used research theories explaining procurement
performance measurement are system theory and cybernetics (procurement
performance measurement as a feedback control loop), principal-agent theory
(procurement performance measurement to reduce information asymmetries) and the
resource-based view (procurement performance measurement as a capability)
(Hartmann et al., 2008a). As behavioral aspects play an important role in savings
measurement for CEP, theories in this research field are also crucial. Relevant research
theories in behavioral management accounting are, for example, principal-agent theory
(information asymmetries in accounting), game theory and psychological motivation
theories (e.g., incentives) (Gillenkirch & Arnold, 2008). Furthermore, for the
successful design of savings measurement for CEP, the relevant contextual factors
have to be considered. Therefore, contingency theory is the prevalent logic in research
on MCS (Dent, 1990).

In the following, principal-agent theory, motivation theories and contingency theory
are discussed with reference to savings measurement for CEP. These theories are
discussed because they are regarded to have the strongest influence on the research

topic of this dissertation.

System theory and cybernetics can help to describe the control process (planning,
regulation, control path and control) concerning savings measurement for CEP. But
the complete control process is not the focus of this dissertation. The resource-based
view assumes that valuable, rare, inimitable und non-substitutable resources create a
competitive advantage (Barney, 1991). However, savings measurement for CEP in
corporate practice does not normally meet these requirements. Game theory focuses on
interpersonal decision situations and considers strategic interactions between the
involved parties (Fudenberg & Tirole, 1991) and assumes that the involved parties
behave rationally and try to maximize the individual benefit (Jost & Audretsch, 2001).
Certainly, behavioral economics, which is the basis for the research on behavioral
aspects in savings measurement, rejects the homo economicus model (Altmann et al.,
2009). This is why system theory and cybernetics, the resource-based view and game

theory are not discussed in detail.
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2.2.1.  Principal-agent theory

The principal-agent theory deals with relationships between the involved actors of a
transaction (Hochhold & Rudolph, 2011). Jensen and Meckling (1976) define a
principal-agency relationship as a “contract under which one or more persons (the
principal(s)) engage another person (the agent) to perform some service on their behalf
which involves delegating some decision-making authority to the agent” (p. 308). The
theory offers insights for the design of contracts and attempts to explain transactions in

the economic world (Arrow, 1984).

The chronological process of the transaction process is specified as follows (cf.

Sappington, 1991):

1. The principal designs the contract and offers the contract to the agent.

2. The agent has the option to accept or deny the contract, but is not able to make
a counteroffer (take-it-or-leave-it).

3. If the agent accepts the contract, he / she starts with the task and decides how
much effort he / she puts into the task.

4. The task accomplishment is finished.

5. The agent's performance is evaluated, and the principal makes the payments to

the agent.

In procurement, several principal-agency relationships exist (cf. Hofmann et al.,
2012b):

e Corporate management (principal) charges the CPO (agent) to head the
organizational procurement unit.

e The CPO (principal) instructs the procurement employees (agents) to do all
necessary procurement tasks (e.g., supplier selection, negotiations).

e The buying company (principal) awards a contract to the supplier (agent) to

supply the buying company with goods and services (cf. Kaluza et al., 2003).

The contract contains information about the agent’s task and the payment of the
principal to the agent. Due to the infinite diversity of contingencies and the related
contract costs, it is not possible to design a complete contract in practice. The theory

assumes a goal conflict between the principal and the agent. While the principal is
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interested in a high effort and low payment, the agent strives for low effort and high

payment.

Information on characteristics concerning the task accomplishment is unequally
distributed between the principal and the agent. In general, three different types of

information asymmetries are distinguished (cf. Alparslan, 2006):

e Hidden characteristics: The principal has an information deficit regarding the
characteristics of the agent, such as preferences and performance capability. In
recruiting for purchasers, for example, the CPO is only able to evaluate the
candidates’ behavior in the application process and the relevant documents, but
not the real capabilities concerning the procurement tasks.

e Hidden actions: The principal is unable to observe the agent’s actions and the
exogenous uncertainty (e.g., economic influences, decisions and actions of
other players). For the case of procurement, the CPO is often unable to observe
negotiations between purchasers and suppliers and evaluate the influence of
economic trends on prices.

e Hidden information: The principal has no information concerning exogenous
uncertainty. An example in procurement would be if the CPO does not know
about price competition between suppliers and consequently possible price

reductions are not attained.

Information asymmetries lead to several problems in the principal-agency relationship.
A classic example for a problem resulting from hidden characteristics is the lemons
problem. In the automobile market, sellers of used cars have more knowledge about
the car’s quality than the buyers (Akerlof, 1970). Buyers consider the risk and reduce
the amount they are willing to pay, because they do not know if the car is a good or
bad car (“lemon”), leading to a displacement of good cars. Another problem related to
hidden characteristics is the danger of adverse selection. If the principal offers a
contract designed for average agents, agents with bad characteristics will try to act as
agents with good characteristics and agents with good characteristics will decline the
contract, leading to an attraction of bad agents (Jost, 2001). While adverse selection
refers to information asymmetries before contract formation, moral hazard describes
situations where information asymmetries occur after contract formation through
hidden actions or hidden information (Hochhold & Rudolph, 2011).
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However, the principal-agent theory is also subject to criticism. The criticism mainly
deals with the realism of the underlying assumptions, the simplicity of the analyzed
models and the missing statements regarding simple contracts that are often used in

corporate practice (Baiman, 1990).

In the academic literature, the principal-agent theory is also discussed with reference
to managerial control comprising, for example, systems of monitoring, budgeting,

variance investigation, cost allocation and transfer pricing (Baiman, 1990).

Savings measurement can be used to improve the relationships in CEP. Allowing for
the principal-agent theory, the following measures in savings measurement for CEP
can support a reduction of information asymmetries in CEP (cf. Hartmann et al.,
2008a):

e [Establishment of a CEP savings standard through derivation of a procurement
strategy from corporate strategy, elaboration of a specific CEP strategy and
breaking down the CEP strategy into concrete goals on the individual level.

e Definition of a resilient savings measure for CEP that takes into account
exogenous uncertainty to measure the realistic purchasers’ performance.

e Integration of the savings measure for CEP into a procurement performance
measurement system and indemnity of a regular reporting of the measure to the
CPO.

e Connection of the CEP savings measure with individual incentive systems to

align the purchasers’ goals with CEP and corporate strategy.

Furthermore, the principal-agent theory makes statements on the incentive intensity of
the CEP savings measure. For example, the measures should be more closely related to
incentive systems the lower the risk aversion of the agents, the lower the variance of
the savings measure (accuracy or quality of savings measurement) and the fewer the
possibilities to manipulate the measure (cf. Pfaff & Pfeiffer, 2001). The quality of a
CEP savings measure depends on its sensitivity to the CEP actions, its precision with
which the CEP actions are involved, and the influence of the CEP actions on the
procurement success (cf. Indjejikian, 1999). If the CEP savings measure is strongly
influenced by exogenous uncertainty, several performance measures should be

integrated into the incentive system (Hofmann, 2001).
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These derivations from the principal-agent theory have to be considered individually
for the design and the incentive intensity determination of CEP savings measurement
systems for each case of application. Some CEP savings calculation methods offer
possibilities for manipulation (e.g., asking the supplier for a higher initial offer) and
the savings are also often influenced by exogenous factors (e.g., economic trends).
Therefore, savings measures for CEP should be used in combination with other CEP

performance measures for incentive systems.

2.2.2. Motivation theories

Motivation, in an organizational context (work motivation), is defined as “a set of
energetic forces that originate both within as well as beyond an individual’s being, to
initiate work-related behavior and to determine its form, direction, intensity, and
duration” (Latham & Pinder, 2005, p. 486). Thereby, extrinsic motivation (motivation
from a task itself) and intrinsic motivation (motivation from consequences and results
of a task) are distinguished. A person’s motivation is influenced by personal
determinants, for example needs, motives, goals, and situational determinants, such as

opportunities, incentives (Heckhausen & Heckhausen, 2010).

Motivation theories attempt to describe and explain behavior and its characteristics
(Staehle, 1999). There is no holistic and complete motivation theory, but many
different approaches that can be distinguished in content, process and hybrid theories
(Mayer, 2011):

e Content theories focus on the contents of motivation, such as concrete motives
and their classification. Examples include the motivation theory by Maslow
(1943), the ERG (existence, relatedness and growth) theory of motivation by
Alderfer (1969; 1972), the two-factor theory by Herzberg (1968), the
achievement motivation theory by McClelland (1961) and the theory of
motivation by Reiss (2002).

e Process theories deal with cognitive processes concerning motivation.
Examples include Vroom’s (1994) expectancy theory of motivation, Porter and
Lawler’s (1968) model of motivation and Adams’ (1963) equity theory.

e Hybrid theories consider both the content and the process of motivation.

Important representatives are the model of motivation by Heckhausen and
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Heckhausen (2010), the self-determination theory by Deci and Ryan (1993) and
the flow theory proposed by Csikszentmihalyi (2009).

Especially the theories by Herzberg, McClelland, Adams and Maslow allow
statements on management control and performance measurement. Therefore, these
theories are described in the following and discussed with reference to savings

measurement for CEP.

Two-factor theory by Herzberg
Herzberg analyzed the reasons for satisfaction and dissatisfaction among 203
accountants and engineers by utilizing semi-structured interviews. Thereby, he found
that two different classes of reasons (factors) were used for satisfaction and
dissatisfaction (Herzberg, 1968; Staehle, 1999):

e Hygiene factors are extrinsic; they focus on the job context and avoid
dissatisfaction, but do not cause satisfaction. Examples are company policy,
supervision, interpersonal relationships, working conditions, salary and
security.

e Motivator factors are intrinsic; they are related to the actual task and cause
satisfaction. Examples are achievement, recognition, interesting work,

responsibility and advancement.

Criticism of the two-factor theory by Herzberg focuses on the limited replicability of
the results. The results could only be replicated if exactly the same methodological
design was applied (Steinmann & Schreyogg, 1993). The theory has two basic
implications on managerial control and performance measurement. First, to support
recognition and advancement, performance measurement systems should measure and
report objective results (Riahi-Belkaoui, 2002). Second, to make the work more
interesting, managerial control should support job enrichment, for example, through
increasing the employees’ accountability for their own work and making periodical
performance reports directly available to the affected employees (Evans, 1970). These
implications are also true for the case of savings measurement for CEP. Therefore, the
calculation methods should be designed by involving the affected employees to ensure
the acceptance and objectivity of the results. Furthermore, savings measurement for
CEP should support a broadening of employees’ accountability, for example by

making the purchasers responsible for the CEP process and not only for the results.



Savings measurement for capital equipment purchasing: Procedures, challenges, contingencies, and behavioral aspects 35

Achievement motivation theory by McClelland
According to McClelland, needs are learned in the socialization process and only three

needs are really important (c.f. Staehle, 1999):

e Need for achievement: Persons with a strong need for achievement prefer a
performance-oriented environment (e.g., sales).

e Need for power: Persons with a strong need for power prefer a power-oriented
environment (e.g., production).

e Need for affiliation: Persons with a strong need for affiliation prefer an

interaction-oriented environment (e.g., consulting).

The main focus of the theory is the need for achievement. In this context, McClelland
states that professional success is linked with a high need for achievement (Drumm,
2005). Furthermore, McClelland (1993) found that there is a positive correlation
between achievement levels of populations and economic growth rates of countries.
However, it has to be critically stated that the theory does not answer how the needs
influence each other and how the needs develop chronologically (Mayer, 2011). The
implications for managerial control are that the need for achievement should be
supported by management control and success-oriented employees should receive a
rapid performance feedback (Riahi-Belkaoui, 2002). Thus, the CEP savings results
should be calculated and reported rapidly.

Equity theory by Adams
The perception of subjective fairness is critical for motivation (Kiihn et al., 2005).
Adams (1963) states that persons compare their own subjective input-output-ratio with
other persons (Staehle, 1999). If they identify an inequity, they try to adjust the ratio
by increasing or decreasing input or output. Thereby, the easiest possibility will be
selected (Drumm, 2005). Inputs are, for example, education, age, effort, skills and
typical outputs are money, status or leverage (Nerdinger et al., 2011). In a working
environment, employees can reduce work performance and effort or ask for salary
increases if they perceive an unfair input-output-ratio (Mayer, 2011). Empirical studies
confirm the statements of the theory; however, it is criticized because the subjective

perception depends on the observed persons (Stachle, 1999).

The implication for management control is that rewards must appear fair and equitable

for all employees, for example through making public the performance measurement
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methods and rewards to the employees (Riahi-Belkaoui, 2002). This, of course, is also
true for savings measurement for CEP. Furthermore, it has to be considered that
fairness is an especially relevant topic in buying centers, when several employees from
different departments are involved in CEP. Therefore, savings measurement for CEP

should be fair for all involved employees, for example technicians and purchasers.

Motivation theory by Maslow
Maslow’s motivation theory states that basic human needs are arranged hierarchically

according to their prepotency. These basic needs are (in ascending order) as follows:

. Physiological needs, for example breathing, food, water.
. Safety needs, for example security of health, employment, property.

1

2

3. Love needs, for example friendship, partnership, family.

4. Esteem needs, for example self-respect, self-esteem, independence, freedom.
5

. Self-actualization needs, for example creativity, problem solving.

If the first step in the pyramid of needs is satisfied, the second step influences human
behavior, and so on. In the concept, only the hierarchically lowest unsatisfied basic
need has a motivating effect (Mayer, 2011). However, in reality each basic need is
often only partially satisfied. Therefore, if a basic need is mainly satisfied (e.g. 75%),
the next basic need emerges (Maslow, 1943). Criticisms of Maslow’s motivation
theory mainly concern the negligence of negative human behaviors, the missing
connection between the satisfaction of needs and actual behavior as well as the

missing empirical foundation of the theory (Mayer, 2011).

Maslow’s motivation theory also has some implications for managerial control and
performance measurement. On the supposition that employees are paid well, the focus
in managerial control should lay on control systems that address the satisfaction of
higher level needs (Caplan, 1971). The theory also gives hints referring to savings
measurement for CEP. For example, the savings calculation method for CEP should
allow self-actualization in CEP, such as creative ways in the purchasing process.
Furthermore, the savings results should not only be connected to the monetary

incentive system, but also to recognition by superiors and colleagues.

Implications for savings measurement for CEP
In the following, the implications of the described motivation theories for savings

measurement for CEP are summarized:
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e CEP savings measurement systems should measure and report objective results,
support job enrichment and make performance reports periodically available to
the affected employees.

e CEP savings results should be calculated and reported rapidly.

e Savings measurement for CEP should be transparent and fair for all employees
involved in CEP.

e The savings calculation method for CEP should allow self-actualization in CEP

and the savings results should enable recognition by superiors and colleagues.

As even small misguided incentives can lead to wrong behavior, the calculation
method, the reporting and the linked incentive system should be carefully designed

according to the company and CEP goals.

2.2.3.  Contingency theory

Contingency theory focuses on analyzing organizational structures and therefore
belongs to the organizational theories, but differs from other theories in emphasizing
that “it all depends” (Hambrick & Lei, 1985).” The principal message of contingency
theory is that organizational performance depends on the fit between the internal and
external situation of an organization (contingent factors) and its procedural and
organizational characteristics (Donaldson, 2001). Thereby, the organization’s
characteristics are defined as dependent (explained) variables and the organization’s
situation as independent (explanatory) variables. Common contingent factors are, for
example, environment (economic trends, competition), industry, company size,
strategy and structure. The theory states that organizations are shaped by
contingencies, because they try to achieve the fit by adapting their characteristics to
obtain a better performance (Donaldson, 2001). The major practical contribution of
contingency theory are statements concerning the appropriate organizational design for
the organization’s particular context (Sousa & Voss, 2008). Criticism concerning
contingency theory mainly refers to the insufficient clarity in theoretical statements.
For that reason, contingency theory is sometimes not considered as a “real theory”, but

rather as a guidance or metatheory (Schoonhoven, 1981).

? Section 2.2.3 is partially based on section 1 of the paper in appendix B.
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Contingency theory is the prevalent theory for research on MCS (Dent, 1990).
Concerning MCS, the theory argues that best practice MCS do not exist, but
appropriate MCS designs depend on the relevant contingent factors (Otley, 1980). A
common example is that MCS with tight rules should be used in centralized
organizations and MCS with fewer rules in decentralized organizations (Covaleski et
al., 1996). Contingent MCS studies can be classified according to their complexity
level (number of contingent factors, control mechanisms and outcome variables) into

different categories (Fisher, 1995).

Contingency-based MCS research is quite comprehensive and several frameworks are
presented. For example, Otley (1980) provides a framework in which organizations try
to obtain a fit between MCS and contingent factors by configuring MCS appropriately.
The organizational performance is regarded as influenced by MCS and contingent as

well as other factors.

Fisher (1995) develops an MCS framework consisting of an iterative feedback loop.
Thereby, manageable contingency factors (e.g., strategy) influence non-manageable
contingency factors, which in turn affect the control system (e.g., cybernetic control
systems). The control system sways, together with other factors, the effectiveness and

efficiency outcomes. The feedback loop closes with measurement and linked rewards.

Chenhall (2003) conducts a meta-analysis on MCS contingency research by analyzing
academic articles from 1983 to 2003. The focus of the analysis lies on the outcomes of
MCS as well as the relevant contingent factors (external environment, technology,
organizational structure, size, strategy and national culture). As a result, 25

propositions about the contingent factors were formulated and critically evaluated.

Concerning the special topic of performance measurement, Riahi-Belkaoui (2002)

summarizes major contingencies:

e Organizational technology (work activities)

e Perceived environmental uncertainty and organizational structures

e Performance measurement complexity (e.g., products range and diversity,
seasonal variations)

e Degree of automation

e Manufacturing controls (inventory, production, incentives, quality control)
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e Motivation of managers to implement new performance measurement
techniques

e Use of executive support systems

e Self-interest and ethical considerations

e Matching of performance measurement with contextual variables

With respect to the special case of savings measurement for CEP, no studies are
known that analyze contingencies. As savings measurement for CEP is a subtopic of
general performance measurement, accordances concerning contingencies can be
expected. However, due to the special characteristics and challenges of savings

measurement for CEP, there might also be some differences.

2.2.4. Interim conclusion on the research theories

The three discussed research theories all have implications for the topic of savings
measurement for CEP. The principal-agent theory offers suggestions on the design of
savings measurement for CEP. Thereby, the goal should be to reduce information
asymmetries. The theory emphasizes the importance of an objective, precise and
adaptable savings measure. In the following, these implications have to be considered

when formulating recommendations concerning the RQs.

The motivation theories also make recommendations on savings measurement for
CEP. Essential topics concern objectivity, fairness, rapidness and support of
motivational factors. Thereby, motivation theories make similar suggestions as the
principal-agent theory. However, while principal-agent theory assumes rational
behavior, motivation theories also consider social aspects. The implication of the
motivation theories are also taken into account for suggestions on the design of

savings measurement for CEP.

Finally, contingency theory states that CEP performance depends on the fit between
savings measurement for CEP and the relevant contingency factors. To be able to
establish a fit, the relevant contingencies have to be known. Although the general topic
of performance measurement for some relationships is already known, the topic of
savings measurement for CEP is still unexplored and needs to be addressed within this

dissertation.
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3. Research framework and research methodology

In this section, the research framework, including a positioning of the RQs within the
framework, is presented. In the next step, the applied research methodologies are
analyzed concerning their appropriateness for the research topic and their specific

design and procedure is described.

3.1. Research framework

Research frameworks serve to illustrate the subjective perspective of the researcher,
which is affected by their academic school and job as well as private socialization
(Kubicek, 1977). Furthermore, research frameworks can serve to display isolated
hypotheses and results in the general research context or to display operationalization
rules. In general, conceptual frameworks and heuristic frameworks are distinguished.
Heuristic research frameworks clarify the researcher’s position through questions and
interpretation patterns (Kubicek, 1977). Conceptual frameworks graphically display
theoretical constructs and variables through boxes and supposed relationships through
lines (Wolf, 2008). Conceptual frameworks are especially useful if contingencies of
the research topic are relevant (Jochims, 2006). As this is the case for the current

dissertation, a conceptual framework is presented in the following.

The focus of the analysis is on savings measurement for CEP. According to the
practical relevance, RQ1 focuses on challenges, procedures and methods concerning
savings measurement for CEP. In order to understand the interaction with savings
measurement for CEP, companies’ internal as well as external characteristics have to
be analyzed. Performance measurement for CEP forms the framework and is closely
related to savings measurement for CEP. Furthermore, evaluation of the performance
result is an important part of the control process. Therefore, in a contingency analysis
concerning savings measurement for CEP, the larger framework should also be
considered (RQ2). Finally, behavioral aspects play an important role in savings
measurement for CEP. For that reason, RQ3 analyzes the influence of applied
procedures and methods in savings measurement on behavioral aspects in CEP, such
as behavior in negotiations. For the purpose of completing the research framework, the
relevant research theories (principal-agent theory, motivation theories and contingency

theory) are displayed with reference to the preliminarily addressed RQ. Concerning
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RQ1, principal-agent theory is applied to formulate improvement suggestions for
procedures and methods of savings measurement for CEP. Contingency theory forms
the basis of the analysis related to RQ2. In addition, motivation theories are used to
discuss and explain the findings on behavioral aspects concerning savings
measurement for CEP (RQ3). Figure 7 shows the graphical (conceptual) research

framework of this dissertation.

Purchasing performance measurement and evaluation for -: Contingency :
CEP theory
Savings measurement for CEP
\;'I Company-internal characteristics
< RO2 T (technologies, organizational
& Q2 structure, size, strategy, culture)
Challenges and external environment
> RQl
] Procedure and L RQ3 ~ Behavioral aspects in CEP
methods “| (supplier selection, negotiations)
A
Principal-agent ! Motivation
theory : : theories
Figure 7: Research framework

3.2. Research methodology

The research combines descriptive, exploratory and deductive research. The research
methodology is structured into three research phases (Figure 8). In the first research
phase, which is related to Paper A (“Savings measurement for capital equipment
purchasing: Challenges and conceptual model”), a general overview of the research
field is given. Answering RQ1 is the focus of this research phase. However, RQ2 is
also addressed on a basic level. The main methods of data collection in this research
phase are qualitative interviews and a literature review. The data analysis is conducted
through conceptual considerations. Research phases 2 and 3 both build on the results

from the first research phase.

In the second research phase, which builds on research phase 1, RQ2 is addressed in

detail. The second research phase is related to Paper B (“Contingency-based analysis
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of management control systems: The case of performance and savings measurement
for capital equipment purchasing”). Thereby, contingencies of performance and
savings measurement for CEP are analyzed and qualitative interviews with 18
companies are conducted. The design and the data collection procedures in research
phase 2 correspond with the first research phase. Furthermore, a qualitative data

analysis is applied.

In research phase 3, which is related to Paper C (“Effects of intra-organizational
control systems on inter- and intra-organizational negotiations: The case of capital
equipment purchasing”), behavior-specific aspects of savings measurement for CEP
will be tested with two laboratory experiments. The analysis is mainly based on results
from research phase 1; however, findings from research phase 2 are also considered.

For the analysis of the gathered data, statistical methods are applied.

In the following, the applied research methodologies for each research phase are

presented in detail and discussed with reference to their appropriateness.

3.2.1. Descriptive and exploratory analysis

In research phase 1, descriptive case studies are applied to answer RQ1 and a literature

review addresses RQ2.'° In detail, the following RQs are asked:

e RQla: How do companies measure savings for CEP and which methods are
used?

e RQIb: What are the main challenges for companies with savings measurement
for CEP?

e RQ2a: Which determinants influence and what are the effects of savings

measurement for CEP?

Descriptive case studies with qualitative interviews are used to describe the CEP
savings measurement process, methods and challenges in corporate practice.
Descriptive case studies seem to be appropriate in the first research phase, because the
topic has not been explicitly analyzed in the academic literature so far (Eisenhardt,
1989) and relevant variables and influences in this topic are not yet known (Dul &

Hak, 2007). Furthermore “how questions” are partially addressed and control of

' Section 3.2.1 is based on section 3.1 of the paper in appendix A.
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behavioral events is not required (Yin, 2009). For this purpose, a multiple-case design
is applied with “savings measurement for CEP within a company” as the single unit of
analysis (cf. Yin, 2009).

Research phase 1

Research phase 2
Main objective Testing
contingencies
Main method of  Qualitative
data collection interviews

Main method of
data analysis

Qualitative data
analysis

. .. . Primarily RQ2
Main objective Descriptive and addressed
explorfitory research
analysis question
Main methods .Quaht.atlve Related paper Paper B
of data interviews,
collection literature review
Main method of  Qualitative data
data analysis analysis and
conceptual
considerations Research phase 3
P;:imarllﬁ SO el 02 Main objective Testing of
addresse behavior-specific
research aspects
questions
Main method of  Laboratory
A G data collection experiment
Main method of  Statistical data
data analysis analysis
Primarily RQ3
addressed
research
question
Related paper Paper C
Figure 8: Research phases

Savings measurement for CEP is above all applied in larger manufacturing companies.
In order to be able to answer the RQs, companies were selected that all apply savings
measurement for CEP, but use different methods and face different challenges. For the
case selection, variation strategy with reference to company size, capital equipment
spending and industry was applied to maximize information utility (Flyvbjerg, 2006).
For this purpose, a smaller manufacturer for the construction and building maintenance

industry, a large manufacturer of construction materials and a very large chemical



44 Savings measurement for capital equipment purchasing: Procedures, challenges. contingencies, and behavioral aspects

company were selected. Five interviews are conducted using a semi-structured
interview guideline (Fontana & Frey, 2000) and relevant company documents as well

as statistical information are analyzed to gain further information.

In order to discuss the identified challenges and address RQ2a, a literature review is
conducted. For this, literature on procurement management accounting and
procurement performance measurement, behavioral management accounting and
procurement organization is included. The literature review was conducted using
Google Scholar, EBSCOhost and ProQuest. Thereby, an iterative process was applied
starting with search keywords. In the next step, citations and “cited by” of the
identified articles were analyzed leading to new search keywords. Based on the
literature review, initial propositions (IPs) and a preliminary conceptual model

concerning savings measurement for CEP are developed.

3.2.2.  Testing contingencies

In research phase 2, case studies are applied to answer RQ2. Thereby, the following
sub-RQs are addressed:

e RQ2b: How do contingent factors influence performance and savings
measurement for CEP?
e RQ2c: How do contingent factors differ between MCS in general compared

with performance and savings measurement for CEP?

Due to the close relationship to the main research topic, performance measurement for
CEP is also involved in the analysis. The reasons for the appropriateness of case
studies correspond to those in the descriptive analysis: the topic has not been analyzed
so far (Eisenhardt, 1989), relevant variables are not known (Dul & Hak, 2007),
answering of “how questions” and control of behavioral events is not required (Yin,
2009). Furthermore, case studies are the preferred research methodology for the
analysis of contingency-based relationships in MCS (Chenhall, 2003). “Performance
and savings measurement for CEP within a company” is the single unit of analysis in a

multiple-case design (cf. Yin, 2009).

The study has a deductive and comparative character because several case studies are
used to test a theory. The findings of this research phase on performance and savings

measurement for CEP are compared with general propositions formulated by Chenhall
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(2003), who conducted a meta-analysis on MCS contingency research. In order to
ensure validity and reliability in the study, several measures, such as multiple

interviewers, triangulation and multiple case studies were applied.

Case selection was exerted on the company level and the individual interviewee level
(Holschbach & Hofmann, 2011). In this research phase, variation strategy with
reference to company size, industry, spend, function within the company, etc. was also
applied (cf. Flyvbjerg, 2006). Due to the applied variation strategy and the wide range

of propositions to be tested, a relatively large number of cases (18) was chosen.

During data collection, interviews and analysis of financial information as well as
internal company documents were combined to attain triangulation (cf. McCutcheon &
Meredith, 1993). The focus in data collection was on semi-structured interviews
lasting from one and a half to three hours each (cf. Fontana & Frey, 2000; Rubin &
Rubin, 1995). Whenever possible, the interviews were carried out face-to-face,
recorded on tape, transcribed and verified by the respondents. For research phase 2, 24
interviews with 32 respondents from 18 German and Swiss companies were
conducted. In addition, financial statements and internal company documents (e.g.,
organization charts, guidelines to calculate savings and sample calculations) were

analyzed.

To analyze the 350 pages of transcripts and further documents, data reduction, data
display and conclusion drawing / verification were conducted (cf. Miles & Huberman,
1994). For data reduction, a two-stage coding approach was applied to the transcripts
and all the other data (Corbin & Strauss, 1990). After extracting the main codes from
the original data, these codes were summarized to open codes. In the next step, the
coded data were arrayed case by case and according to the relevant variables in a
matrix (Miles & Huberman, 1994). Finally, the propositions formulated by Chenhall
(2003) were tested on the basis of the data matrix.

3.2.3. Testing behavioral aspects

In research phase 3, two laboratory experiments are conducted to address RQ3. The
basic question in this research phase is how intra-organizational control systems affect

inter- and intra-organizational negotiations and final price in CEP.



46 Savings measurement for capital equipment purchasing: Procedures, challenges. contingencies, and behavioral aspects

Thereby, the following sub-RQs are answered:

e RQ3a: How does the applied savings calculation method in CEP influence the
weighting of qualitative and monetary criteria in supplier selection, the
negotiation success and the final price in CEP?

e RQ3b: What are the key success factors in CEP negotiations?

e RQ3c: What influence does negotiation success have in the evaluation of CEP

projects?

In laboratory experiments, researchers observe human subjects who follow a set of
instructions asking them to make decisions. After the experiment, the subjects receive
a payoff, depending on the decisions they made (Hoffman & Spitzer, 1985).
Experimental research has been playing an important role in managerial accounting for
about 40 years (Maines et al., 2006) and is also gaining momentum in supply chain
management lately (Eckerd & Bendoly, 2011). In behavioral management accounting,
laboratory experiments are the predominant research method (Meyer & Rigsby, 2001).
Laboratory experiments allow a significant degree of control and the ability to

reproduce the findings (Croson, 2002).

Experiments should be conducted for studies on “whether and how managerial
accounting practices affect the behavior of individuals within an organization”
(Sprinkle & Williamson, 2006, p. 417) and the relevant dimensions of the decision
making are well known (Birnberg, 2011). Both requirements are met because we
analyze how the applied savings calculation method influences behavior in CEP and as
a result of research phases 1 and 2 the relevant dimensions of this topic are well
known. Furthermore, experimental research seems to be an appropriate method to
analyze the RQ, because the subjects experience real outcomes depending on their

responses and the questions are therefore not completely hypothetical (Croson, 2002).

Students are used as subjects in this experiment because they are unbiased and retain
knowledge well. This is a common procedure in behavioral research in accounting
(Meyer & Rigsby, 2001). Students are regarded as adequate substitutes for
professionals for many decision-making experiments in the accounting context,
because they allow a higher degree of control and lead to the same results
(Liyanarachchi, 2007).
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In order to analyze the influence of the applied savings calculation method in CEP,
specific calculation methods are tested. The most common saving methods for CEP
are the price quotation method — single initial offer (PQM-SIO) and the budget
comparison method (BCM). The PQM-SIO compares the initial and the final offer
price from the chosen supplier and the BCM calculates the difference between the

planned CEP budget and the final offer price from the chosen supplier."'

The experiments are designed to test the following hypotheses, which are derived from

a literature review and case study research:

e Hla: When applying PQM-SIO in CEP, more expensive offers and higher
quality offers are selected, compared to BCM.

e Hlb: When applying PQM-SIO in CEP, the purchaser’s performance in
supplier negotiations is higher compared to BCM.

o H2: Making the first offer in the negotiation has a positive influence on the
outcome of negotiations in CEP.

e H3: When CEP projects with the same user value and same final price are
being evaluated, the projects with a higher negotiation success are more

positively evaluated.

Experiment 1 focuses on Hla, Hlb and H2 and experiment 2 addresses H3.
Experiment 1 employed a within subjects design (participants serve in several
treatments) with two treatments. In treatment 1, the PQM-SIO was applied to measure
savings. Treatment 2 used the BCM to calculate savings. In the experiment, the roles
of purchasers, technicians and suppliers were distinguished. Purchasers were
incentivized to buy a cheap excavator, technicians to select a high-quality excavator
and suppliers tried to sell the excavator for the highest possible price. In the
experimental task, purchasers and technicians first had to agree pairwise on one of
several offers for an excavator. In the second step, purchasers and suppliers had to

negotiate the final price for the selected offer.

In Experiment 2, a within subjects design with two treatments was also conducted. The
experimental task was to evaluate eight completed CEP projects from the view of

procurement based on the user value, the final price and negotiation success on a scale

" These findings are revealed in research phase 2 and are used for the design of the experiments in research
phase 3.
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from 0% to 100%. Thereby, two projects, which were not listed in sequence in the
evaluation table, had the same user value and the same final price, but a different
negotiation success. The payment for the participants depended on the deviation from

the average evaluation done by professionals prior to the experiment.

Subsequent to the experiments, participants filled out a questionnaire concerning
personal data (role in experiment 1, age, sex, subject, number of semesters),
satisfaction with the savings calculation methods (only purchasers), self-evaluations
(performance in experiment 1, ambition, needs for recognition, honor, power,

vengeance and saving) and the number of rounds in which they made the first offer.

Both experiments were conducted in a row with the same subjects in the Laboratory
for Experimental Research (LERN) at the University of Erlangen-Nuremberg
(Germany) in the fall of 2012. In total, 114 students participated in each experiment.
The experiments were conducted in five executions with 21-24 participants each.
Experiment 1 lasted about 60 minutes, experiment 2 about ten minutes, the
questionnaire five minutes and the payment of the participant about 15 minutes. The
average performance-related payment was € 10.30 in experiment 1 and € 2.40 in
experiment 2. In addition, each participant received a show-up payment of € 2.50.
Therefore, the average hourly payment was € 10.13, which corresponds to an hourly

payment for student assistants in Germany.
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4. Key research findings

In the following sections, the key research findings of each of the three research
phases are summarized. As each research phase is related to a specific paper, the

results are presented according to the structure of the papers.

4.1. Paper A: Savings measurement for capital equipment
purchasing: Challenges and conceptual model

In Paper A, the results begin with a description of how companies measure savings for
CEP and which methods they use.'? Although all three companies use a savings
guideline, savings measurement for CEP differs in each case. In company A
(manufacturer for the construction and building maintenance industry with total spend
of € 0.8 bn.), the central procurement department is responsible for procurement
performance measurement. Thereby, performance dimensions with measurable (e.g.,
savings) and non-measurable bottom line impact are distinguished. Typical savings are
purchase price changes, discounts and payment term changes. Savings for CEP are
normally measured as the absolute difference between the offer received after the
technical coordination with the supplier and the final price without taking into account
TCO. This price difference is divided by the specific depreciation period and reported

as savings in the actual year.

Company B is a manufacturer of construction materials with total spend of € 11.9 bn.
Procurement performance measurement is primarily conducted by the central
procurement department and distinguishes between quantitative and qualitative
measures. The results are summarized in a P-BSC, which encompasses 56
performance measures. Savings for CEP are defined as the difference between the
initial offer price and final offer price for the selected capital equipment, whereby

TCO are not considered in practice.

Procurement performance measurement in company C (manufacturer in the chemical
industry with total spend of more than € 20 bn.) is located in a separate organizational
unit. The main performance measures for company C are the organizational

procurement costs and savings. Savings can only be reported if at least one of the

'2 Section 4.1 is based on the sections 3 and 4 of the paper in appendix A.



50 Savings measurement for capital equipment purchasing: Procedures, challenges. contingencies, and behavioral aspects

defined procurement strategies — for example, demand bundling or increased
competition — is applied. The savings guideline exactly describes the savings
calculation methods. Concerning savings measurement, different methods for each
situation are given, such as price quotation method — single offer from an established

supplier or TCO reductions.

The identified challenges for companies with savings measurement for CEP can be
categorized as procedure-specific challenges (PsCs) and behavior-specific challenges
(BsCs) (Table 3). PsCs primarily concern components and calculation methods in
savings measurement for CEP. BsCs in savings measurement for CEP are associated
with the behavior of the involved persons, such as purchasers and superiors. Many of
the identified challenges have already been discussed in the literature; however,

without special reference to savings measurement for CEP.

Table 3: Procedure- and behavior-specific challenges with savings
measurement for capital equipment purchasing (Maucher &

Hofmann, 2013)

Procedure-specific challenges Behavior-specific challenges

PsC1 Definition of the correct reference price (cases BsCl Sometimes  purchasers  violate  savings

B, C).

The TCO of capital equipment are rarely
included in the calculation (cases A, B).

The benefit of capital equipment is usually not
considered (case A).

The pure involvement of costs in savings
measurement disregards critical qualitative
aspects of CEP (e.g., time, quality,
interdependences) (case B).

Price changes after placing an order are often
not considered for savings measurement (case
O).

If considerably fewer orders are placed, savings
targets cannot be reached (case C).

PsC2

PsC3

PsC4

PsC5

PsC6

guidelines (case C).

BsC2 Purchasers only book savings into the system
until they have reached their yearly targets
(case C).

BsC3 Often, only positive savings are reported (case
O).

BsC4 In some cases, the superior conducts the
control, even though his / her bonus also
depends on the savings measurement (case C).

BsC5 Savings that are reported to management are
often not trusted very much (cases A, B).

BsC6 Often the savings-measurement process is
perceived as a tedious task (case C).

BsC7 If several performance dimensions are reported,
a holistic evaluation of the procurement
performance depends on individual judgment
(case A).

Based on the case findings and a literature review, IPs are formulated and a conceptual
model is developed (Figure 9). The model states that internal and external factors
influence the concept and manipulation in savings measurement for CEP (IP1, IP2,
IP3). The concept in turn affects manipulation (IP4) and management trust and
judgment (IPS5). Management trust and judgment, which is also influenced by

manipulation (IP6), has together with the savings measurement concept an effect on
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CEP performance (IP7, IP8). Based on the model, it can be stated that CEP
performance depends on the fit between the savings measurement concept and the
contextual variables and an appropriate concept can contribute to reducing

manipulation and raising management trust in savings measurement for CEP.

Procedure-specific challenges

External Implementation, design and result usage of savings 1P7
environment measurement for CEP : "
--------------------------------------------------------------------------- Performance
................ uI.I.)f.........................___________"?)_5________..... of CEP
Internal Manipulation of CEP’s Management trust and |
- . IP6,|. , . (IP8
company- _,—R savings measurement » judgment of CEP's savings [+ >
specific factors 3 | methods measurement results
Behavior-specific challenges
Figure 9: Preliminary conceptual model (Maucher & Hofmann, 2013)

4.2. Paper B: Contingency-based analysis of management control
systems: The case of performance and savings measurement for
capital equipment purchasing

In Paper B, the case study findings on performance and savings measurement for CEP

are compared with the propositions concerning MCS formulated by Chenhall (2003)."

In the following, the results for one proposition are discussed exemplary based on

proposition 3. Subsequently, the results of the whole analysis will be summarized.

Proposition 3 concerning the external environment states: “Where MCS focused on
tight financial controls are used in uncertain external environments they will be used
together with an emphasis on flexible, interpersonal interactions” (Chenhall, 2003, p.
138).

Financial performance measures and dimensions in procurement involve, for example,
savings as well as cost avoidance, the costs of the procurement organization and the
purchasing volume awarded through tenders. Common non-financial performance
measures are the quality and availability of goods and services, supplier performance,
competition ratio and framework agreement usage. In our study, case companies with

an above-average application of financial procurement performance measures are

" Section 4.2 is based on sections 4.1 and 5 of the paper in appendix B.
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assumed to be “focused on tight financial controls”. Environmental uncertainty was
measured by the frequency and altitude of negative sales developments on the industry
level. Based on this conceptualization, six companies are classified as operating in an

uncertain external environment and focusing on tight financial measures.

“An emphasis on flexible and interpersonal interactions” in purchasing performance
and savings measurement for CEP can be conceptionalized by means of applying
participative budgeting (functional company functions are involved in the
determination of budgets), non-application of a savings guideline and the occurrence
of manipulation. The results of our study show that participative budgeting is applied
more often in financially focused companies with an uncertain environment.
Furthermore, the six selected companies predominantly do not use formal savings
guidelines in contrast to the remaining companies. However, concerning manipulation
our results show the opposite of the analyzed proposition. Manipulation is a challenge
for the remaining companies rather than for the financially focused companies in an
uncertain environment. As a summary concerning proposition 3, it can be stated that

the study results mostly support the proposition.

The summary of the comparison of the research findings with Chenhall’s (2003)
propositions shows that a majority of the 22 analyzed propositions were confirmed
(Table 4). The results give a hint that MCS contingent factors also play an important
role for the case of performance and savings measurement for CEP. However, since a
significant number of propositions are completely or mostly not confirmed, the
findings indicate that performance and savings measurement for CEP is not a typical
case of MCS. Furthermore, the results show differences concerning the analyzed
contingent areas. The contingent areas “size and MCS” as well as “culture and MCS”

are the only areas that are completely confirmed.

These findings indicate that the validity of the propositions in the contingent areas
differs. Size and culture seem to have a much strong influence on MCS than

organizational structure and strategy.
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Table 4: Summary of the comparison of the research findings with

Chenhall’s (2003) propositions

Area

Confirmed Mostly Partially Mostly not Not
confirmed confirmed confirmed confirmed

External environment
and MCS

Generic concepts of

1 1 1

technology and MCS 2 !

Advanced technologies 1 1
and MCS

Organizational ) 1 3
structure and MCS

Size and MCS 3

Strategy and MCS 1 3

Culture and MCS 1

Total 10 1 3 3 5

In addition to contingencies, the applied CEP savings calculation methods in the case

companies have been analyzed based on the applied savings guidelines. If previous

paid prices and catalog prices cannot be used, savings for CEP are calculated as the

difference between:

the initial and the final offer price from the chosen supplier (PQM-SIO);

the offer price after the first technical discussion and the final price from the
chosen supplier (price quotation method — single technically validated offer);
the average price of the n (e.g., three) cheapest offers meeting the requirements
and the final price (price quotation method — average offer);

the lowest final offer price of a new supplier and the lowest final offer price of
an established supplier (price quotation method — single offer from an
established supplier);

the planned CEP budget and the final offer price from the chosen supplier
(BCM);

the calculated value and the final price (value analysis approach). To calculate
the value of capital equipment, either a cost analysis can be conducted or
reference prices for each major component can be determined. Reference prices

can be based on historical prices, adapted historical prices or estimations.
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The different forms of the price quotation method and the BCM are applied by most

companies. TCO were only partially integrated in a few companies.

In order to be able to calculate savings at different implementation statuses (“hardness
degrees”), some companies apply the hardness degree system (Entchelmeier, 2008).
Thereby, the realization probability of the savings increases the later the savings are

calculated. Table 5 shows an example of a hardness degree system.

Table S: Hardness degree system for measuring savings in purchasing (cf.
Hofmann et al., 2012b)
Hardness Definition Results
Degree
1 Measure identified Optimization need identified, overriding objective defined
2 Measure evaluated Potential quantified (quick check, potential analysis)
Procedure, time schedule and persons responsible specified;
3 Measure prepared volume confirmation finalized; strategic request made (including
offers returned)
4a Meas‘.“e. prior to Evaluation of offers returned; award scenarios prepared
negotiation
4b Measure in final Negotiations with selected potential suppliers; award scenarios
negotiation prepared
Measure prior to . . ) .
4c implementation Auditing or sampling performed; release provided
5 Implementation of Contract signed; phasing in of new supplier portfolio begun; first
measure begun impact on results traceable
6 Measure fully Measures fully implemented; impact on results traceable on the

implemented

basis of 12 months

4.3. Paper C: Effects of intra-organizational control systems on inter-
and intra-organizational negotiations: The case of capital
equipment purchasing

In Paper C, two laboratory experiments are conducted to test behavioral aspects in

. .. 14
savings measurement and negotiations for CEP.

First, experiment 1 reveals that when applying PQM-SIO, those offers with a 4.3%
higher initial offer price compared to BCM were selected, which is statistically
significant and supports Hla. The average price discount was 3.4% for the case of

PQM-SIO compared to 3.2% when applying BCM. H1b is not supported because the

' Section 4.3 is based on section 4 of the paper in appendix C.
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difference between the discounts is not statistically significant. Furthermore, the
results show that the average final price in PQM-SIO is significantly higher (4.0%)
than in BCM. Concerning negotiations in CEP, the results reveal that participants with
an above-average negotiation success within their control group (purchaser, supplier
and technician) made significantly more first offers (3.5) than participants with a
below-average negotiation success (2.9). Therefore, it can be stated that making the
first offer in a CEP negotiation has a positive influence on the outcome of the

negotiation, supporting H2.

In experiment 2, the effect of the negotiation success when evaluating CEP projects,
with the same user value and same final price is analyzed. The results show that 81%
of the participants evaluated the project with the higher negotiation success more
positively than the project with the lower negotiation success. Although, the
negotiation success should not be considered in this situation from a logical point of
view, the project with the higher negotiation success was evaluated on average 11.8

percentage points more positively, supporting H3.

In addition to the tested hypotheses, further analyses were conducted. First, the results
show that the student’s number of semesters, their ambition and the need for power
have a significantly positive effect on success in CEP negotiation. Second, the results
of experiment 1 show that purchasers (average negotiation success 33.9%) perform
significantly worse than suppliers (65.0%) and technicians (66.3%). Third, the
participant’s role in experiment 1 influenced the evaluation difference between the two
projects with the same user value and same final price in experiment 2. The evaluation
difference amounts to 6.6% in the technicians’ group compared to 13.0% for
purchasers and 15.8% for suppliers, which is significantly different. Fourth, the results
show that participants put most emphasis on the user value and the final price-user
value-quotient when evaluating the projects. Thereby, technicians put significantly

more emphasis on the user value than purchasers and suppliers.
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5. Conclusion

In the final section, the theoretical and managerial implications of the research results
are presented. Furthermore, limitations of the research are discussed and possibilities

for future research are revealed.

5.1. Theoretical implications

In the following, the theoretical implications from the three research phases are

summarized.

In research phase 1, three cases from the manufacturing industry describe how
companies measure savings for CEP."> Concerning the challenge of missing reference
prices in CEP, different appropriate savings calculation methods are presented that
also show how TCO can be considered. Furthermore, PsCs and BsCs in practical
savings measurement for CEP are presented and discussed. PsCs concern
methodological issues and BsCs are associated with the unintended behavior of the
involved actors in savings measurement for CEP. The discussion involves the
challenge of manipulation in savings measurement for CEP and presents several

countermeasures.

Based on a literature review and the case study results, a preliminary conceptual model
concerning savings measurement for CEP is developed. According to the propositions
in the preliminary conceptual model, savings measurement for CEP is influenced by
company-internal and company-external contextual factors and itself affects behavior-
specific aspects in savings measurement for CEP (e.g., manipulation, trust and

judgment) as well as performance of CEP.

In research phase 2, case studies are applied to analyze the influence of contingent
factors on savings measurement for CEP.'® For this purpose, the propositions
formulated by Chenhall (2003) on MCS in general are tested for the case of savings
measurement for CEP. Thereby, a majority of the propositions are confirmed. These

findings emphasize the importance of MCS contingent factors concerning performance

' This paragraph is based on section 5 of the paper in appendix A.
' This paragraph is based on section 5 of the paper in appendix B.
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and savings measurement for CEP and support the propositions on the determinants of
savings measurement for CEP from research phase 1. The unconfirmed propositions
indicate that purchasing and savings measurement for CEP has special characteristics
and cannot be regarded as a typical example of MCS. These propositions were
reformulated and adapted for the case of purchasing and savings measurement for
CEP. Furthermore, the results revealed differences concerning proposition support for
the analyzed contingent areas. For example, “size and MCS” as well as “culture and
MCS” are the only completely confirmed contingent areas, whereas ‘“strategy and
MCS” is mostly not confirmed. These findings point to the validity of the general
proposition for the different contingent areas. While the propositions on size and
culture seem to be true for many MCS cases, propositions on strategy seem to be less
valid. Finally, the hardness degree system is presented for the calculation of savings at

different points in time.

In research phase 3, two laboratory experiments are conducted to analyze behavioral
aspects concerning savings measurement as well as negotiations for CEP and
evaluation of CEP projects.'” The results show that company-internal performance
measurement has an influence on inter- and intra-organizational negotiations.
However, in experiment 1 the participants did not behave completely in a rational
manner. In the PQM-SIO treatment, it would have been optimal under an effort-
benefit-aspect for purchasers to agree on offer number 8.5 on average to meet their
given budget. For technicians, it would have been optimal to agree on offer number
10. Therefore, the theoretical equilibrium is offer number 9.25. However, in the PQM-
SIO treatment, offer number 7.4 was selected on average. The difference between the
theoretical equilibrium and the experimental results indicates that purchasers are
willing to invest more effort in a negotiation although this does not necessarily lead to
a higher personal benefit. However, if a higher effort leads to a higher personal
benefit, purchasers attained even better results in the negotiation. Furthermore, the
purchaser’s success in supplier negotiations is only slightly better in the PQM-SIO
treatment compared to BCM, even though the focus in the PQM-SIO treatment should
be on the negotiation with the supplier. Therefore, incentivizing of purchasers in CEP
with multiple goals seems to have only minimal impact on the negotiation success.

Due to the minor impact of price discount, the final price in CEP is higher when

'7 The theoretical implications of research phase 3 are based on section 5 of the paper in appendix C.
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applying PQM-SIO compared to BCM. Additionally, the results of experiment 1
reveal that the general positive effect of making the first offer in negotiations is also
true for the special case of CEP. Table 6 shows the theoretical equilibriums and

experimental results for both treatments in experiment 1.

Table 6: Theoretical equilibriums and experimental results in experiment 1
Treatment 1 (PQM-SIO) Treatment 2 (BCM)
Theoretical Experimental Theoretical Experimental
equilibriums results equilibriums results
Step 1: offer selection =(8.5+10)/2 =(1+10)/2
=9.25 7,4 =55 6.5
Step 2: price negotiation approx. 5% approx. 5%
discount 3.4% discount 3.2%

Experiment 2 addresses the described challenge of aggregating CEP performance
results. The results show that CEP projects with the same benefit and the same price
are evaluated differently depending on the negotiation success, although theoretically
negotiation success should not be taken into account in this situation, because the CEP
performance is determined only by price and user value. In order to obtain a higher
negotiation success in CEP, purchasers just have to request the favored suppliers for a

higher initial offer.

The supplemental analysis revealed that the participant’s number of semesters
positively affects the CEP negotiation success, independently of the participant’s
subject. Ambition and the need for power are also positively correlated with the
negotiation success in CEP. Additionally, our findings demonstrate that purchasers
perform much worse in CEP negotiations than suppliers and technicians. A possible
reason for this phenomenon could be the double burden of two negotiations for
purchasers. The average discount in the experiment amounts to about 3% in both
treatments, although 5% is the theoretical equilibrium. A discount of 3% is usual in
many practical examples and therefore might have served as an anchor in the
experiment. Furthermore, the results revealed that the evaluation difference between
the two projects with the same user value and the same final price is much lower for
technicians compared to purchasers and suppliers. Finally, concerning the project
evaluation, it can be stated that participants weight the user value and the final price-

user value-quotient most, with technicians putting a higher priority on the user value
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than purchasers and suppliers. This leads to the assumption that evaluators of CEP

projects put more emphasis on those criteria that are important in their own work.

5.2. Managerial implications

In addition to the theoretical implications, the results of the dissertation provide
several managerial implications. These implications are described according to
procedure-specific aspects, contingency-based design as well as behavioral aspects of
performance and savings measurement for CEP, CEP negotiations and the evaluation

of CEP projects.

Concerning procedure-specific aspects, the findings offer recommendations to

. . .. . . 18
improve objectivity, accuracy and constancy in savings measurement for CEP:

e A CEP savings standard should be derived from CEP strategy: Beginning with
the company strategy, procurement and CEP strategy need to be defined. The
CEP strategy forms the basis of the savings standard and individual goals.

e Savings should be integrated into a holistic CEP performance measurement
with multiple measures, especially if they are influenced by exogenous
uncertainty and might be subject to manipulation: Hence, for each project
several performance measures — such as savings, delivery time, quality and
safety — should be gathered and displayed. These project-specific measures can
be supplemented by measures focusing on the organization.

e TCO and monetary benefits should be considered in the CEP savings
calculation: This information is often available for profitability calculations and
should be integrated into the savings calculation for the lifetime of the capital
equipment.

e Savings should be calculated at different implementation statuses in CEP
according to the hardness degree system: Possible implementation statuses are:
measure identified, measure evaluated, measure prepared, measure prior to
negotiation, measure in final negotiation, measure prior to implementation,

implementation of measure begun and measure fully implemented.

18 Managerial implications concerning procedure-specific aspects are based on section 5 in appendix A and
section 5 in appendix B.
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Savings guidelines that clearly describe calculation methods for specific CEP
situations should be established: This can be implemented by means of a
decision tree that identifies the appropriate calculation method based on several
criteria. The savings guideline for CEP should be integrated into a
comprehensive savings guideline for all commodity groups.

CEP savings results should be audited by independent parties: The independent
auditors should not rely on the savings results and could be, for example,
accounting employees.

CEP savings targets should be specified realistically as a function of actually
achieved purchasing spend: Hence, the purchasing spend has to be determined
for the period of the savings targets.

If historical prices for capital equipment are not available, attempts should be
made to gather historical prices for the capital equipment components: The
savings calculation can be conducted with the value analysis approach.
Budgetary slack in CEP projects can be reduced by applying top-down and
bottom-up budgeting in combination: First, a top-down approach is applied and
this is then followed by bottom-up budgeting that allows the involved parties to

reach a consensus.

Furthermore, the results provide managerial implications for the contingency-based

design of performance and savings measurement for CEP: "

Companies in an uncertain environment should expand their performance and
savings measurement for CEP as a consequence of higher material ratios: This
can be achieved through the involvement of more performance measures and a
larger number of commodity groups.

Companies should be aware that participative budgeting, which is especially
conducted in an uncertain environment, can lead to riskier (lower) budgets:
Especially for participative budgeting, the definition of too low budgets should
be prevented through realistic calculations.

If CEP processes have a low degree of standardization, companies should use
both financial as well as non-financial measures and should be aware of

manipulation in performance and savings measurement for CEP: Possible ways

' Managerial implications concerning the contingency-based design are based on section 5 in appendix B.
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to reduce manipulation are, for example, a holistic performance measurement
and realistic targets.

Especially smaller companies should establish performance-linked payment in
CEP, because in these companies CEP outcomes are more closely related to
individual performance: Therefore, the existing fixed payment should be
reduced and supplemented with a variable payment. The connection to
incentive systems should be closer the lower the purchaser’s risk aversion, the
higher the measure’s accuracy and the fewer the manipulation possibilities of
the measure (cf. Pfaff & Pfeiffer, 2001).

In supplier partnership practices for CEP, financial as well as non-financial
measures should be used together with personal interactions: Thereby, not only
should supplier-focused measures be used, but also measures that evaluate the
buyer-supplier-relationship.

Performance and savings measurement for CEP should be adapted to the size,
strategy and culture of the company: For example, smaller companies should

focus on basic but reliable measures.

The managerial implications of the analysis concerning behavioral aspects in savings

measurement for CEP are:*°

The effects of the applied savings calculation method on purchaser’s behavior
should be taken into account for the design of savings guidelines: If the quality
of the capital equipment is foremost, PQM-SIO should be applied and for cost-
critical projects BCM should be selected.

The greatest leverage in CEP to obtain savings lies in the offer selection process
and not in price negotiations with the supplier: As a consequence, the focus in
CEP should be on the specification of requirements and the definition of

decision criteria for the offer selection.

* Managerial implications concerning behavioral aspects are based on section 5 in appendix C.
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The results of the dissertation also lead to practical recommendations for CEP

. . 21
negotiations:

e Company-internal and company-external CEP negotiations should be
conducted separately: One possibility is to deploy different purchasers for each
negotiation.

e Purchasers should be aware of anchors (e.g. 3%-discount) in CEP negotiations
and always try to obtain the highest possible discount: The impact of anchors
can be reduced through cognitive abilities training.

e Purchasers should, whenever possible, make the first offer in final price
negotiations with the supplier in CEP: Purchasers should be trained in this
procedure.

e Especially ambitious individuals with a strong need for power should be
selected for CEP negotiations: This attitude can, for example, be asked about in

job interviews.

Finally, the findings imply managerial implications for the evaluation of CEP

projects:*

e Evaluations should be performed by independent parties: This can, for example,
be accounting employees.

e In the evaluation of CEP projects, superiors should be aware of the minimal
validity of the negotiation success measure: Superiors should be trained
concerning this problem.

e Evaluators of CEP projects should try to objectively weight performance
measures and not place more weight on criteria that are important in their own

work: Hence, the evaluator’s attention should be drawn to this phenomenon.

5.3. Limitations and future research

Like all research, this dissertation is subject to limitations. In the following, content-
related limitations in general and the methodological limitations of each research

phase are discussed.

*! Managerial implications concerning CEP negotiations are based on section 5 in appendix C.
** Managerial implications concerning evaluation of CEP projects are based on section 5 in appendix C.
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Savings measurement is an important part in procurement performance measurement
for CEP, but it is only one part. Furthermore, value-based performance measurement,
which considers not only profit but also the cost of capital, has become more important
in procurement (e.g., Dumond, 1994). Although the role of TCO in savings
measurement is discussed in detail, the value-based aspect was not explicitly analyzed
in this dissertation. The dissertation examines important aspects within savings
measurement for CEP and closely related topics. However, this dissertation does not
claim to involve all possible aspects within and related to savings measurement for
CEP in detail. Examples of further topics concerning savings measurement for CEP
are the implementation process, setup of a database for the value analysis approach,
integration into IT and incentive systems, consideration of leasing and performance
contracting, etc. Eventually, the dissertation gives several recommendations for the
design, organization and calculation of savings measurement for CEP. However, it
does not provide a best-practice calculation method or a specific guideline for a
situation-specific method application. Therefore, some of the described challenges in
savings measurement for CEP (section 2.1.6) have not been addressed. These
challenges are the allocation of savings to several employees, evaluation of whether
the highest possible savings are actually realized and the consideration of the

economic situation as well as interdependences.

In research phase 1, a descriptive case study with three cases from the manufacturing
industry is conducted. With the small number of cases, this analysis is, of course, not
even representative for the manufacturing industry, apart from other industries. Also
the functions of the interviewees within the companies are not completely
representative and might have affected the findings. Furthermore, the analyzed

literature, the identified challenges and the conceptual model are not conclusive.

In research phase 2, a case study with 18 companies and 32 interviewees is conducted.
Although, in comparison to research phase 2 a larger number of companies are
involved, the results are still not statistically significant. As a consequence of the
applied data reduction, the level of detail decreased. Furthermore, the classification of
each company according to the analyzed criteria and the selection of the tested
measures are not completely objective. Finally, the reasons for the discovered

relationships have not been analyzed in detail.
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The limitations in research phase 3 primarily concern the experimental design and
procedures (e.g., participants, experimental task, treatments, payment) that might have
influenced the findings. For example, it could be that professional purchasers might
have behaved differently than the involved students and order effects may have
occurred as a consequence of the within subjects design. Similar to research phase 2,
reasons for the statistical relationships have not been examined. Finally, as in every
laboratory experiment, the reality is much more complex than the experimental design.
CEP in corporate practice differs, for example, by means of the number of people

involved, the process, the selection criteria and the time period.

As the present dissertation is the first explicit analysis on savings measurement for
CEP, there are still many topics within this field for further research. Also the
described limitations of this dissertation provide opportunities for further research.
Further research on this topic can be distinguished into content and methodological

aspects.
Further research concerning content aspects can, for example, address the following:

e One or more best-practice methods for savings measurement for CEP should be
developed. Thereby, the implications of this dissertation should be considered.
Future approaches could be based on the BCM. The challenge associated with
this method is the appropriate definition of the budget size. A possibility could
be the combination of top-down and bottom-up budgeting in order to attain a
higher objectivity.

e Unsolved challenges in savings measurement for CEP, such as the
consideration of the economic situation and interdependences, should be
approached.

e The implementation process of savings measurement for CEP should be
analyzed.

e The CEP savings calculation methods should be integrated into a situation-
specific savings guideline.

e The interaction and integration of savings measurement with procurement
performance measurement and incentive systems should be further examined.

e Savings measurement should be examined in detail for other goods or services.
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Examples for further research concerning methodological aspects of this dissertation

are as follows:

e The findings of this dissertation should be tested in a survey with a large sample
size to obtain statistical significance.

e The reasons for the described relationships and behaviors should be analyzed in
detail, for example, with surveys or further experiments.

e In order to raise the validity and closeness to reality of the findings in research
phase 3, the experiment should be repeated with a varied design and procedure
(e.g., using procurement professionals as subjects, changing the treatment order,
conduct of several negotiation rounds or group negotiations).

e Other laboratory experiments should be conducted to analyze manipulation in

savings measurement for CEP.

This selection shows that even though savings measurement for CEP is a specific topic
within procurement performance measurement, the research field still offers plenty of

opportunities for further research.
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A. Savings measurement for capital equipment
purchasing: Challenges and conceptual model

A.1. Introduction

Capital equipment purchasing (CEP) exerts a significant influence on procurement
success. The percentage of total purchase spend for capital equipment averages about
8-11% (CAPS Research, 2005; Fearon & Bales, 1995). But CEP decisions also
influence related lifecycle costs (e.g., fuel, maintenance, repairs and operating
supplies), which add up to 5% of total purchase spend (Fearon & Bales, 1995), as well
as production costs. In evaluating a CEP project, savings measurement plays an
important role in procurement performance measurement. However, savings
measurement for CEP faces some special challenges. For example, in many cases, it is
not possible to compare the actual price with previous prices, as is typically done for
production materials, and follow-up costs are partially higher than the pure purchase

price.

Despite CEP’s significance, savings measurement for CEP has received little attention
from practitioners and academics, making it a topic for future research (Quitt, 2010).
Most procurement departments, as well as academic literature on savings
measurement, focus on savings measurement for regularly procured production
materials (Ashenbaum, 2006; Dmytrenko, 1997; Emiliani et al., 2005; Johnson &
Leenders, 2010; Nollet et al., 2008; Quitt, 2010; Smeltzer & Manship, 2003). In
academic literature, topics like implementing a cost savings measurement system
(Nollet et al., 2008), tactics that buyers use to manipulate savings measurement
(Emiliani et al., 2005), as well as challenges and recommendations for savings
measurement for regularly procured production materials (Johnson & Leenders, 2010)

are discussed.

Savings measurement is regarded by many companies as a challenge (Johnson &
Leenders, 2010). Furthermore, about 50% of companies are not completely satisfied
with the methods used to calculate savings (Maucher et al., 2013). Typical problems
include understating as well as overstating savings, manipulability and missing trust in

the results. However, the academic literature does not provide an answer to this
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problem. In order to be able to address the problems in savings measurement for CEP,
we first have to be aware of the challenges involved. Furthermore, it is important to
understand which savings measurement system for CEP is appropriate in a specific
situation. For example, smaller companies have different needs concerning their
savings measurement system than larger companies. Therefore, a major goal of our
analysis is to identify the relevant determinants and effects of savings measurement for
CEP. Given the topic’s practical and academic significance, this article attempts to

answer the following research questions (RQs):

e RQI: How do companies measure savings for CEP and which methods are
used?

e RQ2: What are the main challenges for companies with savings measurement
for CEP?

e RQ3: Which determinants influence and what are the effects of savings

measurement for CEP?

Our research follows an exploratory approach. After presenting a description of the
theoretical foundations of CEP and savings measurement (Section A.2), the article
presents three cases on savings measurement for CEP from the manufacturing industry
and identifies major challenges concerning savings measurement for CEP (Section
A.3). Based on general procurement performance measurement literature, more
specific savings measurement topics, and literature on procurement organization and
behavioral management accounting, the identified challenges are discussed and a
conceptual model for savings measurement for CEP is developed (Section A.4). Our

paper closes with a short discussion of the results and an outlook (Section A.5).

A.2. Theoretical frame of reference

A.2.1. Capital equipment purchasing

CEP differs substantially from purchasing of other goods and services (Dobler et al.,
1990). CEP characteristics can be categorized through defining features related to the
capital equipment product, purchasing process and players involved. Product-related
characteristics contain the high financial stakes associated with CEP (Burt et al., 2003;
Leenders et al., 2009; Monczka et al., 2002; Talluri, 2002). Since capital equipment
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often has a long useful life (Leenders et al., 2009), total cost of ownership (TCO) may
far exceed the purchase price and is thus the most important cost factor (Burt et al.,
2003; Dobler et al., 1990; Perry, 1987). However, the TCO and income of capital
equipment are, to a great extent, uncertain and hence difficult to determine (Discenza
& Gurney, 1990; Dobler et al., 1990; Leenders et al., 2009; Monczka et al., 2002;
Perry, 1987). Due to high financial stakes and uncertainty of payment flows, risks
associated with CEP can be high (Leenders et al., 2009). CEP is therefore a matter of
significant strategic importance to top management (Dobler et al., 1990; Leenders et
al., 2009). In many cases, the rate of capital equipment’s technological obsolescence is
high, leading to the question of the optimal replacement time. In this context,
technology forecasting plays a prominent role (Leenders et al., 2009). Usually, capital
equipment must be integrated into an existing operating environment and
interdependences have to be considered (Discenza & Gurney, 1990; Perry, 1987).
Other product-related characteristics of CEP are that they often require technical
expertise to assess proposals (Fearon et al., 1992) and that capital equipment is often
related to services (Monczka et al., 2002). Furthermore, the capital equipment industry
is very sensitive to business cycles. This leads to a high variability of capital

equipment prices and delivery times (Dobler et al., 1990).

One of the characteristics of the purchasing process is that capital equipment is not
purchased frequently (Burt et al., 2003; Leenders et al., 2009; Monczka et al., 2002).
Therefore, purchasers are typically less experienced in CEP (Holmes, 1991). Often
buying companies find it hard to acquire, develop and retain the capabilities needed for
CEP (Flowers, 2007). Further process-related characteristics are that long-term
business relations play an important part (Monczka et al., 2002) and manufacturing
lead time can be several months or even years, because capital equipment often has a

low degree of standardization (Burt et al., 2003; Dobler et al., 1990).

Player-related CEP characteristics comprise the formation of a buying center by
members of the purchasing company (Johnston & Bonoma, 1981; Mattson & Salehi-
Sangari, 1993). In these circumstances, the procurement department serves as a
facilitator, coordinator and consultant for other departments (Burt et al., 2003; Dobler
et al., 1990), although often the procurement department is not involved in CEP at all
(Fearon & Bales, 1995). Because of the high financial stakes associated with CEP,
several authority levels are likely to be involved (Woodside & Liukko, 1999). Other
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player-related characteristics are the importance of international relations and personal
negotiations (Newman & Simkins, 1998). The characteristics of CEP generate

particular challenges relating to savings measurement.

A.2.2. Savings measurement

Savings measurement is, among other categories (e.g., quality, availability, supplier
performance), an important part of performance measurement in procurement
(Beidelman, 1987). In most organizations, savings are the most significant measure of
procurement performance (Dumond, 1994). In savings measurement, a general
distinction is made between cost savings and cost avoidance (Ashenbaum, 2006; CIPS,
2002). While cost savings refer to realized cost changes, cost avoidance refers to
future cost changes (Dmytrenko, 1997; Nollet et al., 2008). Cost savings contain hard
and soft savings (Nollet et al., 2008). Hard savings are quantitative savings directly
impacting the bottom line and easy to calculate (Dmytrenko, 1997; Nollet et al., 2008).
Reductions in price, in staff, or in transaction costs are examples of hard savings
(Dmytrenko, 1997). Soft savings are qualitative savings with indirect, and difficult to
calculate, impact on the bottom line, such as increases in productivity (Dmytrenko,
1997; Nollet et al., 2008). Cost avoidance is related to the reduction or elimination of a
possible future cost (Dmytrenko, 1997), for example resisting or delaying an

announced price increase (Ashenbaum, 2006).

Between 90% and 95% of organizations employ savings measurement (CAPS
Research, 2011; Quitt, 2010), mainly for internal and external communication of
procurement performance, proof of procurement achievement, adjustment and

optimization of budgets and the following of top-down instructions.

Various methods exist to measure savings in different situations. However, all the
methods compare the actual paid price with a reference price. In order to calculate
hard savings, common examples of reference prices are (Monczka et al., 2002;
Smeltzer & Manship, 2003): previous paid prices, previous paid prices adjusted to
market index developments, catalog prices, planned prices (e.g., budget), target prices,
average bids, bids of the selected supplier and prices paid by other plants, divisions or
business units. In cost avoidance, the reference price is the hypothetical price that

might have occurred if the procurement had not obtained a specific action (Monczka et
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al., 2002; Smeltzer & Manship, 2003). Despite the significant number of publications
on savings measurement in general, none particularly discuss methods and guidelines

of savings measurement for CEP.

All savings methods can also be calculated using the TCO instead of the purchase
price. The TCO is an accounting technique that is often used to support procurement
decisions (Ellram & Siferd, 1998; Wouters et al., 2005). The TCO includes all the
costs relevant to the acquisition (e.g., acquisition price, transaction, freight),
possession (e.g., storage), use (e.g., energy, service) and disposal of a particular good
(Ellram, 1995). In order to calculate the TCO, non-monetary attributes have to be
converted into monetary figures (Morssinkhof et al., 2011). A major problem in
practice related to TCO calculation consists of the availability and reliability of the
necessary information, which are positively related to the use of the TCO for
performance measurement and incentive systems (Wouters et al., 2005). Because a
TCO calculation does not contain any comparative values, it cannot serve directly as a
performance measure in procurement. However, TCO information can provide a

useful extension to one-dimensional reference prices in savings measurement.

Savings measurement for CEP faces some special challenges and is therefore a major
problem in practice. Because, in many cases, capital equipment is not purchased
frequently, the most common savings measurement method, comparing actual paid
prices with previous prices, is not applicable. Since purchase price for capital
equipment usually amounts to only 30-50% of TCO (Leenders et al., 2009), possible
follow-up costs must be taken into account in savings measurement. Because capital
equipment is often driven by technology or production, CEP frequently takes place
with little or no procurement department involvement (de Boer et al., 2003).
Depending on the calculation method, the reference prices in savings measurement for
CEP can be influenced by the procurement employees. This leads to the challenge of
the occurrence of partial manipulation of the savings results. Johnson and Leenders
(2010) discuss general challenges in savings measurement, such as the problems of
overstating and understating savings. However, the special challenges concerning
savings measurement for CEP have not been discussed in the academic literature so

far.
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Determinants and effects have been discussed widely for management control systems
(MCS) in general (e.g., Chenhall, 2003; Fisher, 1995; Otley, 1980). Contingency
theory in MCS states that the benefit from MCS depends on various contingent factors
of an organization (Otley, 1980). Typical examples of contingent factors are
environment, industry, company size, company strategy and company structure.
However, concerning savings measurement for CEP as a special case of MCS, the

relevant determinants and effects have not yet been analyzed yet.

A.3. Case studies

A.3.1. Case study methodology

In this section, descriptive case studies are used to depict how companies measure
savings for CEP (addressing RQ1) and the challenges they face (addressing RQ?2).
Because relevant variables in savings measurement for CEP are not yet known in
literature, descriptive case studies are appropriate in this situation (Dul & Hak, 2007).
The selected case study design was a multiple-case design with savings measurement
for CEP as the single-unit of analysis (Yin, 2009). Savings measurement for CEP is
conducted particularly in larger manufacturing companies because they often buy
capital equipment (Fearon & Bales, 1995) and larger companies are more likely to use
more advanced tools in procurement (Gelderman & van Weele, 2005). In considering
the RQs, we selected companies which all apply savings measurement for CEP, use
different calculation methods and have different challenges related to savings
measurement for CEP. In order to maximize the utility of information, cases were
selected by variation strategy (Flyvbjerg, 2006). Thus, companies of different sizes,
with different spending on capital equipment and from different industries were
selected (Table A-1). In order to retain anonymity, each company was given a
company label. In the smaller Company A, procurement and procurement performance
measurement are less important due to the lower material ratio (share of purchasing
volume in relation to sales). Company B is a large manufacturer with an average
procurement performance measurement system. Company C is a very large chemical
company with a highly developed procurement performance measurement. Table A-6
shows a summary of the interviewees’ function within the companies. If the job

position of procurement control existed in the company, the responsible employee was
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interviewed (company B and C). In company A, no such position exists. However, the
purchaser interviewed in company A significantly contributed to the development of
the procurement performance measurement system. Therefore, in each case well

informed employees were involved in the interviews.

The applied data collection method was semi-structured interviews (Fontana & Frey,
2000) using an interview guideline consisting of six sections covering the following
topics: procurement organization, procurement performance measurement, savings
measurement in general, savings measurement for CEP, examples of savings
measurement for CEP and statistical information. In order to ensure validity in the
study, several measures were applied. In most cases, the interviews were carried out
face-to-face and were recorded on tape. The respondents were asked to verify the
written transcripts of the interviews. In total, five interviews with eight respondents
from procurement were each conducted in summer and fall 2011 in Germany,
Switzerland and the U.S. (by phone). Two researchers conducted each interview to
increase confidence in the findings (Eisenhardt, 1989) and the interviewees were
assured that the results would be published anonymously. In addition, further
documents on interview guideline topics were analyzed (e.g., organization charts,
guidelines to calculate savings and sample calculations) to allow triangulation of
multiple data sources. To ensure reliability, a case study protocol and a case study

database (interview transcripts, further documents, and audio records) were created.

A.3.2. Case A — construction and building maintenance industry
manufacturer

The hybrid procurement organization of Company A consists of a central procurement
department and several procurement departments in different factories. Purchasing of
direct and indirect materials is organizationally separated. Procurement departments in
factories buy most capital equipment, with standardized capital equipment (e.g.,
forklifts) often purchased by the central procurement department. CEP in Company A
i1s quite highly professionalized. One hundred percent of employees responsible for
CEP are academics, compared to 50% in the whole procurement organization.
Furthermore, the procurement department is highly involved in CEP from demand
assessment up to maintenance support and repair. When appropriate, purchasing

decisions for CEP are always based on the TCO. Procurement employees are eligible
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for performance bonuses, based on the target achievement of the whole company and
the procurement department. Realized savings and successful projects, as well as
specific processes and tools (e.g., implementation of e-procurement) each contribute

one-third to the procurement department’s objectives.

Table A-1:  Overview of the case companies

Company A B C

Industry Manufacturer for the Manufacturer of Manufacturer in the
construction and building  construction materials chemical industry
maintenance industry

Material ratio 25% 66% >60%

Total spend € 0.8 bn. €11.9 bn. >€ 20 bn.

Total spend on €63 m. €1.1bn. € 1.7 bn.

capital equipment

Procurement employees 200 800 >1,000

Typical kinds of capital Buildings, forklifts Conveying equipment Cars, containers, reactors

equipment (trucks, excavators),

crushing plant
Environmental Medium Low High
uncertainty

Note: The classification of environmental uncertainty is based on industry turnover volatility in the last ten
years (Eurostat, 2012).

Company A regards procurement performance measurement as an important
instrument to show the added value of the procurement function. In procurement
evaluation, a distinction is made between performance dimensions with measurable
bottom line impact (savings and performance) and performance dimensions with non-
measurable bottom line impact (efficiency and quality). Savings comprise purchase
price changes, rebates / bonuses / discounts, payment terms, committed cost structure
changes and design changes with influence on costs. The performance dimension
refers to cost increase avoidance and impacts on projects or one-time costs.
Procurement efficiency concerns process improvements, added values (e.g., additional
features) and soft savings (e.g., efficiency improvements). The fourth dimension refers
to changes in product or service quality. In this pattern, savings are just one part of the
whole procurement evaluation. As there is no aggregation of the four performance
dimensions, a holistic evaluation of the procurement performance depends on the
individual judgment of the procurement manager. Company A’s major challenge is
loss of trust in data when savings are calculated for every procurement task. Changes
on the demand side (e.g., reduction in business trips) are the most important measure

for the board, but procurement is not perceived to wield influence here. Procurement
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evaluation results are documented in a spreadsheet. However, procurement
performance measurement is carried out only by the central procurement department,

and not by local factories and organizations.

The main challenge for Company A in CEP’s savings measurement is missing
reference prices. If there is no historical price available, savings for CEP are calculated
as the difference between the offer after the technical discussion with the supplier and
the final negotiated price. These savings are divided by the depreciation period of the
capital equipment and are only reported in the actual year (Table A-2). This procedure
often results in a relatively small number with little influence on the purchaser’s
bonus. Thereby, when taking these figures into account, the TCO and benefits of
capital equipment are not considered because the procurement department is worried
about their own trustworthiness. Only sometimes are soft savings described in a
qualitative way. Referring to manipulation, the interviewee stated: “I have never seen
that employees manipulate savings measurement. It certainly happens, but only to a

minimal extent.”

Table A-2: Example of the quotation method taking into consideration the
depreciation period (figures adjusted)

Supplier A B C D

Initial offer €1,610,000 € 1,730,000 € 1,600,000 € 1,660,000
Offer after the technical discussion € 1,600,000 € 1,650,000 € 1,590,000 € 1,630,000
Final negotiated price € 1,595,000 € 1,580,000

Difference between offer after the technical € 10,000

discussion and final negotiated price (selected

supplier)

Total savings € 2,000

Note: Final negotiations with suppliers A and C; the selected supplier is supplier C. The depreciation period of
the capital equipment is 5 years.

A.3.3. Case B — construction material manufacturer

The procurement organization of Company B consists of a central procurement
department and regional offices, as well as a standards and development department.
The procurement strategy builds on strong local organizations and global standards
(e.g., packaging standards, concentration of spend with key suppliers, focus on TCO).

The procurement organization can, therefore, be regarded as a hybrid form.
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Organizational separation of CEP and purchasing of other goods, as well as services, is
carried out only in larger regional organizations. For CEP, TCO plays an important
part in purchasing decisions, especially for production equipment. For example, the
annual operating fleet costs for trucks, mixers, pumps and other construction
equipment (without labor costs for drivers) are six times higher than the annual
purchasing spend for this capital equipment. Indeed, TCO are not considered for low
return products, such as support equipment. The procurement department also uses
tools to record running time and determine optimal replacement time for capital
equipment. The incentive system depends on the regional procurement organization; in
many organizations, there is a KPI system, but no bonus system for lower level
purchasers. Some regional offices reward target achievement with salary increases for
the following year. The absence of an incentive system is viewed somewhat critically,
a regional procurement manager actually admitted: “...of course, I think an incentive
will increase motivation; at the end, I would say savings will be higher, because I think

that is how human beings behave.”

The procurement performance measurement distinguishes between hard (quantitative)
facts and soft (qualitative) facts, not necessarily linked to targets. The P-BSC, drawn
up once a year, encompasses 56 performance indicators (e.g., total spend, savings,
processes, inventory and supplier performance). The procurement department also
benchmarks to other companies through business consultancies. As Company B sees
it, the main challenge in procurement performance measurement is not how to
measure, it is how to determine the objective and the strategy of procurement
performance measurement and to ensure its importance. Other perceived challenges
are to make the numbers credible and to use them to drive performance on different

levels.

According to Company B, a major challenge in savings measurement for CEP is, “to
define the baseline to know with what to compare the final results.” Because,
normally, there is no market price for capital equipment available, this commodity
group is the only one excluded from the global savings calculation. Savings
measurement for CEP is calculated as the difference between the initial and final offer
from the selected supplier. According to the standards and development department,
the TCO and the net present value (NPV) should be considered in this calculation

(Table A-3). But in practice, a regional manager stated “savings measurement of
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company B is only based on price and not on TCO.” As the initial offer is the baseline
for the calculation and not the offer after the technical discussion, it is impossible to
measure savings if the last offer’s technical details are changed after negotiations.
Concerning savings measurement, the interviewees also ask themselves whether this is
really the procurement department’s value added or whether non-procurement staff
negotiated an equal or even better contract. The method introduced to measure savings
is critically discussed within the company. Some purchasers think that savings
measurement should not only be based on the costs, but also on delivery time, shut
down time, performance and equipment capacity. The method also fails to consider
interdependences in CEP (e.g., if a purchased excavator fits existing trucks). One
regional procurement manager is also dissatisfied with the method and calls for the

consideration of other suppliers’ proposals in addition to those of the selected supplier.

A.3.4. Case C — chemical company

The procurement organization of Company C has a lead buyer concept, consisting of
one central and many local procurement departments. The budget for CEP projects is
determined together by product sellers and product producers; procurement is not
involved in this process. As it is often difficult to find several suppliers for specific
capital equipment, the procurement department always tries to standardize
specifications to increase the number of potential suppliers and enable multiple
sourcing. The technical and commercial evaluation of different offers is undertaken by
a bonus-malus system, where the technical department receives offers, without prices,
and has to determine a monetary bonus or malus for each offer based on technical
evaluation. The procurement department does the same for commercial aspects and
then brings together both evaluations. If running costs occur for capital equipment,
TCO are considered in the evaluation. There is a bonus system for employees in the
procurement department based on savings and several qualitative criteria. Although
the evaluation scale theoretically ranges from 1 to 9, because of budget constraints,
only a small range from 4 to 6 is used. Even if a purchaser significantly exceeds his
personal targets, he usually does not get a higher evaluation. The interviewee does not
desire a bonus, which depends completely on realized savings. He and his colleagues
experienced that “savings are quite independent from their performance,” instead they

depend on the characteristics of the purchasing project, or on chance. If the company —
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for example — does not achieve the planned annual order volume, it is almost

impossible for the purchaser to reach his savings targets.

Table A-3: Example of the quotation method under consideration of total cost
of ownership (figures adjusted)

Price comparison Initial offer Final offer
Machine price € 1,466,000 € 1,466,000
- Discount — parts credit €-35,200
- Discount — 100% payment €-7,000
- Discount — freight €-2,000
Import tax € 73,300 € 72,850
Customs clearance and port handling € 3,000 € 3,000
Inland freight and insurance € 10,000 € 10,000
Total machine price € 1,552,300 € 1,507,650
Service rate (per hour) €24 €19
Service cost (14 years) € 1,016,820 € 786,660
Service cost (14 years, NPV) € 535,043 €13,934
- Trade-in € -143,000 € -165,000
Total € 2,426,120 €2,129,310
Total (14 years, NPV) € 1,944,343 € 1,756,584
Savings

Total machine price € 44,650
Service cost € 230,160
Service cost (NPV) € 121,108
Trade-in € 22,000
Total savings

Total savings €296,810
Total savings (NPV) € 187,758
Total savings (percentage) 12.23%
Total savings (percentage, NPV) 9.66%

Procurement performance measurement in Company C involves measuring the costs
of the procurement organization, the automation rate of the purchasing processes, the
delegated purchasing volume and savings measurement. According to the savings
guideline of the company, savings can only be achieved if one or more of the
following procurement strategies are applied: demand bundling, increased
competition, process optimization, technical standardization or application of best
practices and innovations (e.g., early procurement involvement). After selecting the
applied savings strategy, the purchaser has to choose the appropriate calculation
method by checking which of the following reference prices, in this order, is

applicable: benchmark based on published index, benchmark based on other
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calculations (e.g., major cost factors), historical price, lowest final price offered before
applying a procurement strategy and cost before optimization (e.g., TCO). This
savings guideline is applied to all commodity groups, but targets for purchasers
depend on the developmental stage of the commodity group. Savings are documented
in a separate IT-system; this, however, has no interface to the company’s enterprise
resource planning system. Savings measurement serves mainly as a marketing
instrument for the procurement department and as a basis for the employees’ bonus
system. One issue is that purchasers fear being allocated a higher savings target for the
next year, if they exceed their actual savings target in the current year. Therefore, they
only book savings into the system until they have reached their annual target. Another
problem is that “according to the savings guideline negative savings also must be
reported, but de facto, this is not commonly done.” Furthermore, “a target conflict
develops because the bonus of the superior, who is able to check the calculation, also
depends on the savings of his employees.” Altogether, these problems make many
people distrust the results of savings measurement and the reported influence of the
procurement department on the company’s profit. Even purchasers perceive the
savings measurement process as a tedious task. Thus, to increase the acceptance of
reported figures, the company’s main challenge is to make the calculation both

justifiable and impossible to manipulate.

If no historical price is available, savings for CEP in Company C are calculated in

three different ways (to be applied in this order):

e As the difference between the lowest final offer of an established supplier and
the lowest final offer of a new supplier (e.g., increased competition strategy,
Table A-4),

e As the difference between the lowest final price offered before applying a
procurement strategy and the final acquisition price under strategy application
(e.g., a demand bundling strategy) and

e As the reduction in the TCO (e.g., process optimization strategy).

Although purchasers are often creative in finding an appropriate procurement strategy
to report savings for a CEP project, savings are booked into the system only in every
fifth CEP project. Another problem with savings measurement for CEP is price

changes after placing an order. As it is usually impossible to specify a reason for these
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changes, they are not considered in savings measurement. Due to these problems, the
procurement department is dissatisfied with the methods used for CEP and is

considering measuring savings against the planned budget in the future.

Table A-4: Example of the quotation method taking into consideration the
supplier status (figures adjusted)

Supplier A B C D

Supplier status  Established supplier ~ Established supplier = New supplier New supplier

Initial offer € 580,000 € 600,000 € 585,000 € 580,000
Final offer € 578,000 € 592,000 € 579,000 € 575,000
Total savings € 3,000

Note: Final negotiations with all suppliers. The cheapest established supplier is supplier A; the selected supplier
is supplier D.

A.3.5. Major challenges from the cases

According to the presented cases, savings measurement for CEP is always related to
certain challenges. Table A-5 addresses RQ2 and lists the main challenges perceived
by the analyzed companies, distinguishing between procedure-specific challenges
(PsCs) and behavior-specific challenges (BsCs). PsCs are mainly associated with the
method used to calculate savings, while BsCs are justified in the behavior of the

involved persons.

A.4. Discussion and model

A.4.1. Discussion of procedure-specific challenges

The identified challenges have especially been thematized in the literature on
procurement performance measurement, savings measurement, procurement
organization and behavioral management accounting. Therefore, these research fields
are selected to build the basis for the discussion of the identified challenges. In this

section, each PsC will be discussed considering the relevant literature.

PsC1 concerns the definition of the correct reference price. Questions about what
constitutes a saving are also issues from savings measurement for other goods and
services (Croell, 1977). Using wrong reference prices can lead to over- or understating

savings (Nollet et al., 2008). This challenge occurs most often in new purchases and
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altered repeat purchases of capital equipment, because previous paid prices, the most
common reference prices (CAPS Research, 2011), are not available in these situations.

As no “one size fits all approach” exists, a set of rules on when and how to calculate

savings has to be established (Johnson & Leenders, 2010).

Table A-5: Procedure- and behavior-specific challenges with savings
measurement for capital equipment purchasing

Procedure-specific challenges Behavior-specific challenges

PsC1 Definition of the correct reference price (cases BsCl Sometimes  purchasers  violate  savings

B, O).

The TCO of capital equipment are rarely
included in the calculation (cases A, B).

The benefit of capital equipment is usually not
considered (case A).

The pure involvement of costs in savings
measurement disregards critical qualitative
aspects of CEP (e.g, time, quality,
interdependences) (case B).

Price changes after placing an order are often
not considered for savings measurement (case
O).

If considerably fewer orders are placed, savings
targets cannot be reached (case C).

PsC2

PsC3

PsC4

PsC5

PsC6

guidelines (case C).

BsC2 Purchasers only book savings into the system
until they have reached their yearly targets
(case C).

BsC3 Often, only positive savings are reported (case
O).

BsC4 In some cases, the superior conducts the
control, even though his / her bonus also
depends on the savings measurement (case C).

BsC5 Savings that are reported to management are
often not trusted very much (cases A, B).

BsC6 Often the savings-measurement process is
perceived as a tedious task (case C).

BsC7 If several performance dimensions are reported,

a holistic evaluation of the procurement
performance depends on individual judgment
(case A).

The TCO of capital equipment are rarely included in the savings calculations (PsC2).
This is a common problem in savings measurement (Johnson & Leenders, 2010). The
TCO perspective considers purchase price and all related costs of the purchasing item
(e.g., transportation, inventory, warranty, payment terms, and disposal). The data
necessary to consider TCO in savings measurement can, however, be difficult to
obtain and calculate (Smeltzer & Manship, 2003). Savings measurement without the
consideration of TCO is delusive and may reward harmful behavior (Johnson &
Leenders, 2010). This is especially true in savings measurement for CEP because of
the relatively low share of purchase price of the TCO. The goal, therefore, should not
be to obtain the lowest purchase price (Emiliani et al., 2005), but to focus on TCO in

savings measurement (Johnson & Leenders, 2010).

Another PsC in savings measurement for CEP is the lack of consideration of the
benefits of capital equipment (PsC3). There is no method currently used incorporating

the benefits of capital equipment (e.g., efficiency, productivity), although benefits are
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also regarded as a saving (Ashenbaum, 2006; Smeltzer & Manship, 2003). A possible
solution to this problem could be the quantification and integration of benefits into a
net present value (NPV) calculation as well as consideration of the NPV in savings
measurement. The NPV is defined as the sum of the present values of the expected
revenues minus the expected expenses. Similar to the TCO calculation, the NPV also
does not contain any comparative values. Therefore, in order to evaluate the
procurement performance, the NPV can only be used as an input to savings

measurement.

PsC4 refers to ignoring critical qualitative CEP aspects. Although the most important
procurement measures are not costs, but quality and on-time delivery (Chao et al.,
1993; Hendrick & Ruch, 1988), especially in CEP, these criteria are not considered in
savings measurement. Interdependences with existing capital equipment are also
important CEP qualitative criteria. The aim should be to quantify and integrate these

criteria into savings measurement for CEP as well.

Disregarding price changes after placing an order (PsC5) is another PsC. Increased
costs are major negative consequences of project changes, among others, such as
delays (Andersen et al., 2011). The cost increases for project changes typically range
from 3-23% (Love et al., 2004) and are mainly caused by the purchasing company, but
also due to errors and omissions in contract documentation (Love & Sohal, 2003). As
described in case C, it is difficult to determine the reason for price changes during a
project. But it should not be possible to account for savings when there have been
massive cost overruns. Savings should thus be calculated at different phases of a CEP

project (e.g., planning phase, time of order, project closure).

Not considering volume changes in savings targets for CEP is also very problematic
(PsC6). This issue is acknowledged in general savings measurement (Johnson &
Leenders, 2010). If the planned purchasing spend is not realized, procurement targets
are often impossible to reach. This problem applies especially to CEP, because
volatility is particularly high in this procurement field. Therefore, savings targets

should be formulated as a function of realized purchasing spend.

As a first summary, it can be said that not considering TCO, monetary benefits,
qualitative criteria, subsequent price changes and volume changes in savings

measurement can all endanger procurement function objectives. Basing performance
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measurement on an incomplete picture can mean that purchasers, during their
purchasing decision, do not adequately take into account aspects which are not
included in performance measurement (Bushman & Indjejikian, 1993; Hemmer, 1996;
Holmstrom & Milgrom, 1991).

A.4.2. Discussion of behavior-specific challenges

Success of performance measurement depends strongly on the consideration of
behavior (Holloway et al., 1995; Simons et al., 2000). The cases show that BsCs play
an important part in CEP savings measurement. Many of these problems have also

been addressed in the general literature on performance and savings measurement.

A major BsC in savings measurement for CEP is manipulation of results.
Manipulation has been widely discussed in management accounting and performance
measurement literature (Pfeffer & Sutton, 1999; Steele & Albright, 2004). Purchasers
also manipulate to achieve more favorable results for themselves in savings
measurement (Emiliani et al., 2005). Cost-oriented performance measurement systems
in procurement have been blamed for encouraging purchasers to disregard long-term
objectives, and improve the procurement department’s performance, to the detriment
of the overall company performance (Easton et al., 2002). As the cases show, the most
common CEP savings measurement manipulation methods are: illegal acts, gaming (or

storming) and filtering.

e Illegal acts occur when purchasers violate organizational rules (Birnberg et al.,
1983), such as savings guidelines (BsC1). An example would be a purchaser
asking a potential supplier for a higher first offer to improve his negotiation
success.

e Gaming occurs when the purchaser selects his activities to achieve a more
favorable measure while disregarding the company’s real long-term goals
(Birnberg et al., 1983). For example, the purchaser could focus his activities
solely on cost savings and ignore qualitative aspects not contained in his
personal performance measures. A variant of gaming is the so-called storming,
that refers to BsC2 (purchasers only book savings into the system until they
have reached their yearly targets). Berliner (1956) describes this phenomenon,

which is known as the “ratchet principle”, in former Soviet companies.
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According to this principle, when a company exceeds a production plan target,
the plan target for the following period is increased by the amount achieved
above the old target. In the following period, the manager must work even
harder to exceed the raised target. In awareness of this principle, managers
retain a margin of safety in their production targets, so that they can exceed
their plans year by year.

e A situation when only price reductions are reported, but not price increases
(Johnson & Leenders, 2010) refers to the manipulation method of filtering
(BsC3). Filtering means that only positive performance results are reported, not

negative results (Birnberg et al., 1983).

Performance measure manipulation by employees is always a problem (Jaworski &
Young, 1992), especially when a bonus depends on performance measures (Jensen,
2003). Possible ways to reduce manipulation are the use of multi-dimensional savings
measures (Easton et al., 2002; Fisher & Downes, 2008) and realistic target definitions
(Emiliani et al., 2005; Newman, 2009).

Another behavior-specific problem occurs when the superior conducts the control,
even though his bonus also depends on savings measurement (BsC4). This seems to be
a goal conflict, as in most cases the performance measurement of the superior will
depend on the subordinate’s performance (Knowlton Jr & Mitchell, 1980). If the
superior’s bonus depends on the subordinate’s performance, the superior evaluates the
subordinate’s performance more positively than if the bonus is independent (Ilgen et
al., 1981). Transferred to the control of savings measurement for CEP, this shows that
while the superior also knows how to manipulate (Emiliani et al., 2005), he is not

interested in revealing manipulations.

Savings are an integral part of the procurement performance report to management
(Beidelman, 1987). However, common manipulation of savings measures means that
reported savings to management are often distrusted (BsC5). There is also a credibility
problem in figures reported on savings measurement for other goods and services
(Cavinato, 1987; Johnson & Leenders, 2010). In general, managers will suspect
manipulation if the benefit to the purchaser is high, the chance of the manipulation
being detected is low and the cost to the purchaser is low, should the manipulation be

detected (Millar & Millar, 1997). Other reasons for management’s distrust of reported
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savings are unreliable data bases and inconsistent baselines (Quitt, 2010). A way to
increase management trust in reported performance measures is to raise the accuracy
of the performance measurement system and decrease the dependency between

personal performance and personal outcomes (Mayer & Davis, 1999).

Purchasers often find CEP savings measurement tedious (BsC6). Pagell and Das
(1996) have shown that purchasers’ motivations are influenced by the design of the
performance measurement system and the perceived fairness of the compensation
system. Therefore, in order to increase motivation of the purchasers, proper and fair

systems for performance measurement and compensation must be developed.

Finally, the holistic evaluation of CEP is challenging if several performance
dimensions are reported (BsC7). Dumond (1994) states that many procurement
departments suffer from too many measures. Several experiments have shown that
managers do not weight performance measures equally, if several measures (e.g.,
common and unique measures, financial and non-financial measures and TCO
information) are presented (Dilla & Steinbart, 2005; Lipe & Salterio, 2000;
Morssinkhof et al.,, 2011; Rich, 2007; Schiff & Hoffman, 1996; Slovic &
MacPhillamy, 1974; Williams et al., 1986). The pattern in which the performance
measures are presented also influences managers’ judgment (Williams et al., 1986).
Thus, the goals should be reducing the number of different performance measures in

CEP and developing one comprehensive savings measure.

As an interim conclusion from BsCs, it can be said that three of the identified
challenges deal with manipulation in savings measurement. Other important aspects
are control, motivation, management trust and judgment. Furthermore, it can be said
that manipulation and the design of savings measurement for CEP influence

management’s trust of CEP’s savings measurement results.

A.4.3. Initial propositions and preliminary conceptual model

To answer RQ3 on the determinants and effects of savings measurement for CEP,
initial propositions (IPs) are developed based on general management accounting,
performance management and procurement performance management literature. It is

assumed that general findings can be transferred to savings measurement for CEP
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when formulating IPs. Furthermore, the findings are compared with the results of the

case study (see Table A-7 for details).

IP1 states that one major determinant of savings measurement for CEP may be the
external environment. Several studies demonstrate the impact of the organization’s
environment (e.g., uncertainty, dynamics, hostility and heterogeneity) on management
accounting and performance measurement design (Chenhall, 2003; Ewusi-Mensah,
1981; Gordon & Narayanan, 1984; Govindarajan, 1984; Waterhouse & Tiessen, 1978).
It is, for example, expected that companies with high environmental uncertainty will
use a more subjective savings measurement approach, while companies with low
environmental uncertainty will use a more formalized savings measurement approach
(Govindarajan, 1984). This proposition is also supported by the cases. Uncertainty of
the external environment was measured by industry-specific sales developments from
2001 to 2010 in the European Union (Eurostat, 2012). An uncertain external
environment was assumed for industries with a high sum of negative sales
developments. Our results, for example, revealed that company B, with its high
environmental uncertainty, is the only company without a savings system or tool and

therefore has low degree of formalization.

The second determinant of the implementation, design and result usage of savings
measurement for CEP is composed of internal company-specific factors (IP2).
Examples of company-specific factors are: structure of an organization (Chenhall,
2003; Gordon & Narayanan, 1984; Waterhouse & Tiessen, 1978), company size
(Chenbhall, 2003), company culture (Chenhall, 2003; de Waal, 2003; Franco & Bourne,
2003), company strategy (Chenhall, 2003), industry (Franco & Bourne, 2003),
managers’ attitude toward performance management (de Waal, 2003), experience
(Cuthbertson & Piotrowicz, 2011), IT tools (Franco & Bourne, 2003) and procurement
department status (Kumar et al., 2005). As an example, we anticipate that procurement
departments with a low status in an organization have a less complex savings
measurement design than procurement departments with a high status (Kumar et al.,
2005), and this is clearly supported by the case results. Company C is the only
company where procurement has a high status in the company board and it is also the
only company that integrates TCO into its savings, at least partially, making the
calculation more complex. We further expect large organizations to have a more

formalized savings measurement design than small organizations (Chenhall, 2003).
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Internal company-specific factors may also influence manipulation of CEP’s savings
measurement methods (IP3). An example is the positive relationship between a
manager’s perceived peer’s and a manager’s actual dysfunctional behavior (Jaworski
& Young, 1992). Furthermore, we expect manipulation in savings measurement for
CEP to increase with purchasing spend, which is also the case for the companies being

analyzed.

However, implementation, design and result usage of savings measurement for CEP
may influence manipulation (IP4). According to management accounting and
procurement performance measurement literature, performance measurement methods
used, performance dimensions and bonus dependency of the measures, as well as the
target’s feasibility, have an influence on method manipulation and dysfunctional
behavior (Chu et al., 2011; Easton et al., 2002; Emiliani et al., 2005; Fisher & Downes,
2008; Jensen, 2003; Newman, 2009). For example, the use of multi-dimensional
savings measures, realistic savings targets and independence between the savings
results and the individual bonus are expected to decrease manipulation. This
proposition is supported by a statement from the head of procurement in company B:
“Reputed figures can be manipulated, hence one of the duty of our company are open
targets and many components which makes manipulation difficult. Benefits are

measured in context not in isolation.”

IP5 states that implementation, design and result usage of savings measurement for
CEP may be related to management trust and judgment of CEP’s savings measurement
results. Several analyses show that measurement accuracy, consistency and data
reliability positively affect management trust in performance measurement (Mayer &
Davis, 1999; Millar & Millar, 1997; Quitt, 2010). Additionally, the pattern, in which
the performance measures are presented, and the types of measures influence
management’s judgment of the reported results (Dilla & Steinbart, 2005; Lipe &
Salterio, 2000; Morssinkhof et al., 2011; Rich, 2007; Schiff & Hoffman, 1996; Slovic
& MacPhillamy, 1974; Williams et al., 1986). As an example, we expect that,
according to Lipe and Salterio (2000), commonly used CEP performance measures
may have a greater weight in decision makers’ judgment than unique measures. IP5 is
underlined by the purchaser from company A, who states that if you calculate savings
too generously, people do not trust them any more. Manipulation of CEP’s savings

measurement methods, in turn, is expected to negatively influence management trust
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of CEP’s savings measurement results (IP6). It seems logical that dysfunctional
behavior leads to a loss of trust among peers (Dutton & Heaphy, 2003), which was

also confirmed by the case companies.

Furthermore, implementation, design and result usage of savings measurement for
CEP may have an effect on CEP’s performance (IP7). Performance measurement
design and maturity level, as well as the bonus system, influence the company
performance and the procurement performance (Andersen et al., 2011; Dumond, 1994;
Evans, 2004). For instance, we expect that the maturity level of savings measurement
for CEP is positively related to CEP’s performance (Evans, 2004). IP7 is also
supported by the case study. Company B, for example, has a lower maturity level in
savings measurement for CEP (concerning the existence of a savings system or tool
and consideration of TCO or leasing) and the self-assessment of CEP performance is

also lower compared to that of companies A and C.

IP8 states that also management trust and judgment of CEP’s savings measurement
results may influence CEP’s performance. Management trust is expected to positively
affect a subordinate’s performance (Brower et al., 2009) and therefore also CEP’s
performance. Since management judgment influences major decision making in CEP,
judgment may also affect performance of CEP. However, this relationship was not

analyzed in our research because trust is difficult to measure properly in case studies.

A conceptual model is formulated based on the identified IPs. As opposed to a
framework, which can be used as guidance for specific tasks or problems a conceptual
model is a simplified representation of reality (Greca & Moreira, 2000). The
preliminary conceptual model (Figure A-1) shows the identified IPs in the overall
context and integrates procedure- and BsCs. The model states that CEP performance
depends on the fit between the adoption of savings measurement for CEP and external
as well as internal factors and thus refers to contingency theory (van de Ven & Drazin,
1985). Therefore, there seems to be no best practice in implementation, design and
result usage of savings measurement for CEP but only a best practice in each situation.
Furthermore, the model states that an appropriate design and result usage of savings
measurement for CEP can reduce manipulation and raise management trust which
leads to higher performance of CEP. Principal-agent theory can contribute to the

explanation of this statement. By implementation of relevant KPIs, performance
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standards and appropriate incentive systems information asymmetries between the

CPO (principal) and the purchaser (agent) can be reduced (Hartmann et al., 2008).

: Procedure-specific challenges
IP1

External : Implementation, design and result usage of savings IP7
environment : measurement for CEP b
--------------------------------------------------------------------------- Performance
................ uI.l.)f.........................___________“?)_5________..... of CEP
Internal )| Manipulation of CEP's P6 Management trust and P8
company- _,—ir savings measurement > judgment of CEP's savings [ >
specific factors 3 methods measurement results

Behavior-specific challenges

Figure A-1: Preliminary conceptual model

A.5. Conclusion and outlook

Our study presents practical PsCs and BsCs that must be addressed. The six PsCs in
savings measurement for CEP primarily address topics concerning components and
calculation methods. The seven BsCs deal mainly with manipulation, trust and
judgment in savings measurement for CEP. BsCs can often be explained by principal-
agent theory and are frequently related to information asymmetries, such as hidden
actions and hidden information. In many cases, the challenges described have been
discussed in the literature on procurement performance measurement, savings
measurement, procurement organization and behavioral management accounting.
However, the discussion in the literature often does not consider any of the special
features of CEP. Analysis of these research areas leads to a preliminary conceptual
model for CEP savings measurement. On the one hand, the formulated propositions
state that savings measurement for CEP is influenced by internal and external
determinants. And on the other hand it affects CEP’s performance and manipulation,

trust, as well as the judgment of CEP’s savings measurement results.

The results of our analysis offer several managerial implications. In order to improve
accuracy, constancy and behavioral aspects of savings measurement for CEP, the

following measures should be implemented:

e Multi-dimensional inputs, such as TCO, benefits and qualitative aspects, should

be considered in the calculation and aggregated to one single measure.
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e Savings should be calculated at different phases of a CEP project.

¢ Guidelines on how to proceed in savings measurement should be established.

e Audits of results should be performed by an independent party.

e Realistic savings targets — as a function of realized purchasing spend — should

be formulated.

Additionally, principal-agent theory implies further measures to reduce information

asymmetries (cf. Hartmann et al., 2008):

e Derivation of a CEP savings standard from CEP strategy with concrete
individual goals.

e Integrating the CEP savings measure into a holistic procurement performance
measurement system.

o If the applied CEP savings measure is strongly influenced by exogenous
uncertainty and might be subject to manipulation it should be combined
together with other CEP performance measures.

e The CEP savings measures should be connected more closely to incentive
systems the lower the purchaser’s risk aversion, the higher the accuracy of the
measure and the fewer the manipulation possibilities of the measure (cf. Pfaff &
Pfeiffer, 2001).

In recent years, multi-dimensional procurement performance measurement
instruments, such as the purchasing-balanced scorecard (Wagner & Kaufmann, 2004)
and data envelopment analysis (Easton et al., 2002; Murphy et al., 1996) have gained
importance compared with cost-oriented savings measurement. However, savings
measurement is still the most important dimension within these multi-dimensional
instruments and should also be a multi-dimensional measure itself. Moreover, value-
based procurement performance measurement instruments, which consider the cost of
capital in addition to profit, have received increased attention (e.g., Dumond, 1994).
The value-based perspective ensures that the procurement performance serves to
increase the company value (Schnetzler et al., 2007). So far, little attention has been

paid to the value-based perspective of savings measurement.

Furthermore, an analysis of only three cases is not representative and therefore

constitutes a major limitation of this research. For example, all the analyzed companies
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are from the manufacturing industry. Companies from other industries, such as the
service industry or the trade sector, might face different challenges in savings
measurement for CEP. We anticipate the discovery of further challenges in a broader
analysis involving more companies. Furthermore, the small number of cases from the
manufacturing industry does not allow generalization for this industry. Although we
tried to involve appropriate respondents, the position of the respondents within the

companies might also have an influence on the results.

The analyzed literature does not cover the entire theme of the identified challenges.
Also, the conceptual model presented, based on the identified challenges and the
relevant literature, is not yet complete. There may well be further determinants and

effects of savings measurement for CEP.

The limitations of this analysis provide a basis for further research. To examine the
preliminary conceptual model, further studies should be conducted. Because the
behavioral aspects of the conceptual model (manipulation, trust and judgment) are
difficult to examine in case studies or surveys, experimental research concerning this
topic could be conducted. Finally, future research could develop a best-practice
method for savings measurement for CEP that also considers the value-based

perspective.
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Table A-6: Summary of the interviewees’ function in the companies

Company A B C Total
Head of procurement 1 1
Central purchaser 1 2 3
Regional purchaser 1 1
Purchasing control 2 1 3
Total 1 6 1 8

Table A-7:  Characteristics of the case companies

Company A B C
Total spend € 0.8 bn. €11.9 bn. >€ 20 bn.
Environmental uncertainty Medium High Low

Not represented in the Low status in the High status in the
Procurement status

company board company board company board

Existence of a savings system or tool Yes No Yes
Consideration of TCO in savings .
measurement for CEP No No Partially
Consideration of leasing in savings Yes Partially Yes

measurement for CEP

Yes (several week
spots)

Possibility of manipulation in

savings measurement for CEP Can happen Can happen

Performance of capital equipment More successful than Equally successful More successful than
purchasing (self-assessment) competitors than competitors competitors
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B. Contingency-based analysis of management control
systems: The case of performance and savings
measurement for capital equipment purchasing

B.1. Introduction

Models based on contingency theory are the prevalent logic for research on
management control systems (MCS) (Dent, 1990). Contingency theory in MCS states
that no general best practice MCS exist, which is suitable for all organizations in all
situations, but an appropriate MCS depends on various contingent factors of an
organization (Otley, 1980). For example, Covaleski, Dirsmith, & Samuel (1996)
propose that “tight” MCS should be used in centralized organizations and “loose”

MCS should be used in decentralized organizations.

The research on contingency-based MCS is quite comprehensive. According to Fisher
(1995), contingent MCS studies can be classified according to their complexity level

into four categories:

e First level: correlation of one contingent factor with one control mechanism
(e.g., Macintosh & Daft, 1987).

e Second level: joint effect of one contingent factor and one control mechanism
on an outcome variable, normally performance (e.g., Govindarajan & Gupta,
1985).

e Third level: joint effect of one contingent factor and multiple control
mechanisms on an outcome variable, normally performance (e.g., Govindarajan
& Fisher, 1990).

e Fourth level: joint effect of multiple contingent factors and multiple control
mechanisms on an outcome variable, normally performance (e.g., Fisher &
Govindarajan, 1993).

Several studies present contingency frameworks for MCS. For example, Otley (1980)
reveals a framework in which contingent factors are perceived to be beyond the
control of the organization. In order to adapt to these contingencies, organizations

arrange the controllable factors into a promising configuration. However, the
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organizational performance is influenced not only by the organizational control

package, but also by contingent and other factors.

Fisher (1995) develops an iterative feedback loop MCS framework. In this framework,
contingency factors directly selected by the organization (e.g., strategy) affect non-
controllable contingency factors. These in turn influence the organizational control
package (e.g., cybernetic control systems), which influences, together with all the
other factors, the organizational outcomes (e.g., effectiveness and efficiency). The
circle closes with the connection between measurements, as well as rewards and

controllable contingency factors.

Chenhall (2003) provides a meta-analysis of findings from contingency MCS studies.
For this purpose, he critically analyzes articles from 1983 to 2003 with reference to
their contribution to the meaning and outcomes of MCS, and the contingent factors of
external environment, technology, organizational structure, size, strategy, and national
culture. Based on this analysis, he formulates 25 propositions about each contingent

factor and critically evaluates the findings.

This analysis focuses on performance and savings measurement for capital equipment
purchasing (CEP) as a special case of MCS. CEP involves all activities related to the
acquisition of “tangible and intangible goods [...] by organizations and that present the
technical prerequisites for the production of goods and services (Hofmann et al., 2012,
p. 10).” CEP is a significant matter in many companies and makes a fundamental
contribution to procurement success. The percentage of the total purchase spend on
capital equipment averages at about 13-16%. In addition to purchasing prices, which
account for about 8-11% of the total purchase spend (CAPS Research, 2005; Fearon &
Bales, 1995), related lifecycle costs (e.g., fuel, maintenance, repairs, and operating
supplies) comprise about 5% of the total purchase spend (Fearon & Bales, 1995).
Performance measurement’s role in CEP is to gather, evaluate, and present all the
relevant performance dimensions. Thereby, the monetary success of CEP, evaluated in
savings measurement, is often the most important measure in companies. MCS involve
all the activities, systems, and instruments to control the employee behavior in
accordance with the company goals (Malmi & Brown, 2008). Thereby, performance
measurement 1s the first step in the control loop. It delivers data for award systems,

which in turn direct employee behavior.
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A major challenge in corporate practice is adapting the design of performance and
savings measurement for CEP to the relevant internal and external contingencies. For
example, the requirements for the performance measurement system of large
companies with large procurement organizations are different from those of smaller
companies. According to contingency theory, the fit between an organization’s
situation (contingent factors) and its design of the performance and savings
measurement system for CEP influences the performance in CEP. Therefore,
companies should take these contingencies into consideration when selecting the
relevant contingent factors and designing the performance and savings measurement

system for CEP.

Performance and savings measurement for CEP has some special characteristics (e.g.,
consideration of buying centers) and faces certain special challenges (e.g., the
definition of an appropriate reference price, consideration of TCO, manipulation, and
missing trust). For that reason, the goal of the study is to examine how these
characteristics and challenges influence contingency-based relationships in
performance and savings measurement for CEP compared with general MCS. This

topic has not been analyzed in the academic literature so far.

Based on the practical and academic relevance of contingency-based analysis for
performance and savings measurement for CEP, the study attempts to answer the
following research question (RQ): How do contingent factors influence performance
and savings measurement for CEP and how do these relationships differ from MCS in

general?

In the following, first a theoretical background to performance and savings
measurement for capital equipment and a classification of the topic within the MCS
research area is given. To answer the research questions, the methodology and the
findings of the case study research (18 cases) are presented. Then, the findings are
compared with Chenhall’s (2003) propositions concerning MCS and external
environment, technology, organizational structure, size, strategy, as well as culture.

The paper closes with a summary, discussion of managerial implications, and outlook.
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B.2. Performance and savings measurement for capital
equipment purchasing as a specific case of management
control systems

B.2.1. Classification of performance and savings measurement for capital
equipment purchasing within management control systems
MCS are an essential element of successful business management (Simons, 1990). The
concept of MCS, sometimes used interchangeably with management accounting
systems and organizational controls, has evolved over the years. When the concept
emerged, MCS were primarily regarded as a process to achieve the organization’s
objectives (Anthony, 1965; Ouchi, 1979). Later, various different definitions were
developed, which mainly addressed the following characteristics: providing
information (Alvesson & Kairreman, 2004; Lowe, 1971; Otley, 1999), providing
feedback (Lowe, 1971; Merchant, 1985c), ensuring that companies adapt to the
changing environment (Berry et al., 2005; Lowe, 1971), achieving goal congruence
(Flamholtz, 1983; Lowe, 1971), and maintaining or altering patterns in organizational
activity (Simons, 1990). In recent years, dealing with and directing employees’
behavior have become the most-cited characteristic in MCS definitions (Alvesson &
Kérreman, 2004; Malmi & Brown, 2008; Merchant & Van der Stede, 2007; Otley,
1999). In this sense, Malmi and Brown (2008, p. 290) define MCS as complete
“systems, rules, practices, values and other activities management put in place in order

to direct employee behavior.”

In performance and savings measurement for CEP, as a specific case of MCS, the
performance of specific CEP projects is measured by qualitative and quantitative
measures. In the following, three different concepts of MCS will be presented to
illustrate how performance and savings measurement for CEP can be classified within
the broad field of MCS.

Merchant and van der Stede (2007) distinguish the management control objects results,
action, personnel, and cultural controls. Results control refers to the results produced
(e.g., earnings per share), action controls to actions taken (e.g., administrative
constraints), personnel controls to employees (e.g., employee selection), and cultural
controls to norms and values (e.g., codes of conduct). Results control, in which

performance and savings measurement for CEP is located, encompasses defining
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performance dimensions, measuring performance, setting performance targets, and
providing rewards. In the field of management control, performance measurement is
the most-researched topic (Davila, 2008). According to Neely, Gregory, & Platts
(2005, p. 1229), performance measurement is “the process of quantifying the
efficiency and effectiveness of action.” In their definition, effectiveness describes the
degree to which a certain goal is reached, while efficiency expresses the cost-benefit-

ratio.

Otley (1999) develops a framework that structures MCS in subjects related to the key
objectives, strategies, plans, processes, and activities to achieve the objectives, target-
setting, incentive and reward structures, and information flows. In this framework,
performance and savings measurement for CEP is part of the information flow. The
information flow itself can be divided into feedback and feed-forward control. In
feedback control, performance measures (e.g., savings) are compared with targets and,
if necessary, countermeasures are launched. In feed-forward control, the need for

actions is identified before negative effects are observed.

Malmi and Brown (2008) provide a typology for MCS consisting of five types of
control: planning, cybernetic, reward and compensation, administrative, and cultural
controls (Table B-1). In planning control, the goals and standards to be achieved and
actions are formulated ex ante. In cybernetic control, performance is measured and
compared with previously defined targets, unwanted deviations are reported, and the
system can be adapted (Green & Welsh, 1988). Performance measurement for CEP
covers financial measures, in which savings measurement for CEP pertains to, non-
financial and hybrid measures. Reward and compensation systems attempt to motivate
individuals and teams within organizations by achieving congruence between their
targets and those of the organization, thus improving their performance (Bonner &
Sprinkle, 2002). Administrative control systems influence employees’ behavior
through governance and organization structures as well as policies and procedures.
Finally, cultural controls direct employees through the established subcultures (clans),

values, and symbols within organizations.

As the three presented concepts show, performance and savings measurement for CEP

can be classified based on the functions within the field of MCS. The next step in
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classifying performance and savings measurement for CEP within the field of MCS is

to define the scope and dimension of the measurement.

Table B-1: Management control systems package (Malmi & Brown, 2008)

Cultural controls

Clans Values Symbols
Planning Cybernetic controls Reward and
. . . . compensation
Long-range Action Budget Financial Non- Hybrid P
planning planning measurement financial measurement
systems measurement systems

Administrative controls

Governance structure Organization structure Policies and procedures

The scope can be narrowed down through management functions. The basic
management functions are product or service development, operations, marketing /
sales, and finance (Merchant & Van der Stede, 2007); procurement is important to
operations management. In procurement, the areas of measurement are: company,
procurement function, procurement department, individual buyer, specific product line
(or project), supply chain, supplier, and purchased item (Axelsson et al., 2002).
Performance and savings measurement for CEP focuses on performance measurement
of specific purchased items (capital equipment). Performance measurement of
purchasing items can be conducted based on the quality, time, cost, and flexibility
dimensions (Neely et al.,, 2005). Thereby, performance measurement for CEP
encompassing all dimensions and savings measurement for CEP can primarily be

allocated to cost measures, because different prices are compared.

B.2.2. Theoretical background of performance and savings measurement
for capital equipment purchasing

Following the classification in MCS, some theoretical background of performance and

savings measurement for CEP will be given. Performance measurement for CEP

involves the evaluation of financial and non-financial performance dimensions for

CEP (i.e. purchasing price, running costs, delivery time, quality, output, and safety).
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Because of certain capital equipment and purchasing process characteristics,
performance and savings measurement faces — among others — the following

challenges:

e The involvement of many different departments and employees in CEP makes
it difficult to designate successes.

e Because of the lengthy CEP process, scheduled budgets often change between
the planning phase and the start-up.

e (Capital equipment prices and delivery times often show high variability (Dobler
et al., 1990), which should be considered in performance measurement.

e Because CEP is often associated with uncertain payment flows (Discenza &
Gurney, 1990; Dobler et al., 1990; Leenders et al., 2009; Monczka et al., 2002;
Perry, 1987) and high risks (Leenders et al., 2009), these circumstances should
be considered in performance measurement.

e Long-term business relations and trust are important in CEP, but difficult to

quantify within performance and savings measurement.

Between 90% and 95% of organizations apply savings measurement (CAPS Research,
2011; Quitt, 2010), and in most organizations, savings are the predominant measure of
procurement performance (Dumond, 1994). Therefore, I have included a special focus
on savings measurement for CEP in the analysis. Companies employ savings
measurement mainly to communicate procurement performance, prove procurement
achievements, and adjust and optimize budgets. Savings can be differentiated into hard
and soft savings, referring to realized cost changes, as well as cost avoidance, referring

to future cost changes (Dmytrenko, 1997; Nollet et al., 2008):

e Hard savings are easy-to-calculate monetary savings directly impacting on the
bottom line, such as reductions in price, in staff, or in transaction costs
(Dmytrenko, 1997; Nollet et al., 2008).

e Soft savings are non-monetary savings with an indirect, and difficult to
calculate, impact on the bottom line, such as increases in productivity
(Dmytrenko, 1997; Nollet et al., 2008).

e Cost avoidance implies the reduction or elimination of a possible future cost
(Dmytrenko, 1997): for example, resisting or delaying an announced price

increase from a supplier (Ashenbaum, 2006).
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In corporate practice, various methods exist to calculate savings in different situations.
However, all the methods compare the actual paid price with a determined reference
price. The applied methods can be categorized by degrees of cost-effectiveness. Cost
change measures compare the actual paid price of an item or service over a period of
time (Monczka et al., 2002). Common examples of reference prices are previous paid
prices and previous paid prices adjusted to market index developments (Monczka et
al., 2002; Smeltzer & Manship, 2003). For cost avoidance measures, the reference
price is a hypothetical price that might have occurred if the procurement had not taken
specific action (Monczka et al., 2002; Smeltzer & Manship, 2003). Typical cost
avoidance measures are: catalog prices, planned prices (e.g., budget), target prices,
average bids, bids of the selected supplier, and prices paid by other plants, divisions, or
business units (Monczka et al., 2002; Smeltzer & Manship, 2003). In CEP, some of
these reference prices cannot be used. Because, in many cases, capital equipment is not
purchased frequently, the most common savings measurement method — comparing
actual paid prices with previous prices — is not applicable. Furthermore, capital

equipment are often individualized products, so catalog prices are not available.

All the cost change and cost avoidance measures can also be calculated using the total
cost of ownership (TCO), an accounting technique often used to support purchasing
decisions (Ellram & Siferd, 1998; Wouters et al., 2005), instead of purchase price. The
TCO includes all the costs relevant to the acquisition process (e.g., acquisition price,
transaction, freight), possession (e.g., storage, interests), usage (e.g., energy, service),
and disposal of a particular good (Ellram, 1995). For TCO calculation, non-monetary
attributes have to be converted into monetary figures (Morssinkhof et al., 2011).
Because a TCO calculation does not contain any comparative values to quantify the
performance, it cannot serve directly as a performance measure in procurement.
However, TCO information can provide a useful extension to one-dimensional
reference prices in savings measurement. In CEP, the purchase price usually amounts
to only 30-50% of the TCO (Leenders et al., 2009); thus, one must take into account

possible follow-up costs in savings measurement for CEP.

In reporting, all the calculated savings can be reported in the actual year; the total
savings can be distributed over the depreciation period of the capital equipment or they

can be divided by the depreciation period and only reported in the actual year.
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Savings measurement for CEP faces some special challenges in comparison with
savings measurement for other goods and services. Maucher and Hofmann (2013)
identify procedure- and behavior-specific challenges in savings measurement for CEP.
Procedure-specific challenges are mainly associated with the savings calculation
methods used, while behavior-specific challenges are related to the behavior of the
persons involved. Procedure-specific challenges contain, for example, a definition of
the correct reference price and consideration of the TCO, the benefits of capital
equipment, as well as qualitative aspects (e.g., time, quality). Behavior-specific
challenges concern topics such as manipulation, control, trust, and judgment in savings
measurement for CEP. For example, it often happens that purchasers only book
savings into the reporting system until they have reached their yearly target, because
they fear being allocated a higher savings target for the next year if they exceed their

actual target.

Following the classification explanation of performance and savings measurement for

CEP, the next section will give an overview of the research methodology.

B.3. Research methodology

B.3.1. Research design

In the research, case studies are used to analyze contingencies in performance and
savings measurement for CEP. In the academic literature, performance and savings
measurement for CEP has not yet been explicitly analyzed. Case studies seem to be
appropriate in this situation, because performance and savings measurement for CEP
has not been analyzed in the academic literature so far (Eisenhardt, 1989), the relevant
variables in this topic are not yet known in the literature (Dul & Hak, 2007), and the
RQ is exploratory (Yin, 2009). Case studies are also the preferred method for the
formulation of contingency-based propositions in unexplored relationships (Chenhall,
2003). The selected design is a multiple-case design and “performance and savings
measurement for CEP within a company” serves as the single unit of analysis (Yin,
2009). The structure of the study is comparative, as the same case study was conducted

several times and different descriptions of the same case are compared (Yin, 2009).
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In the MCS literature there are three kinds of case studies (Atkinson & Shaffir, 1998):

1. case studies that provide a practice description;
2. case studies that test a theory developed elsewhere;

3. case studies that develop a theory.

In the research, the second type of case study (testing a theory) is applied. Therefore,
the study has a deductive character. The findings of the case study analysis are
compared with the 25 propositions formulated by Chenhall (2003). Thus, the general
MCS propositions can be tested for the case of performance and savings measurement
for CEP. Chenhall (2003) is selected for this comparison because of the broad
literature basis and the large number of analyzed contingent areas. Table B-2 provides

an overview of the measures applied to ensure validity and reliability in the study.

Table B-2:  Measures applied to ensure validity and reliability in the case study
research (based on Gibbert et al., 2008; Yin, 2009)

Type of validity / reliability Measures applied

Construct validity e Multiple interviewers
e Respondents verified the written interview transcripts

(quality of operationalization for the 3 . . .
e Adoption of constructs from previous studies (when available)

concepts being studied)

Internal validity e Research framework explicitly derived from the literature
e Pattern matching

(providing plausible causal arguments . . .
e Triangulation of multiple data sources

to defend the research conclusions)

External validity e Multiple case studies

o Cross-case analysis

e Different case studies within one organization (whenever
possible)

e (Clear description of the case companies, context and situation

(defining a domain to which the
findings can be generalized)

Reliability e Case study protocol
e C(Case study database (interview transcripts, further documents,

(enables subsequent researchers to )
audio records)

obtain the same results if they repeat
the procedures of the study)

B.3.2. Case selection

Case selection can be the most important methodological decision in case study
research (Dubois & Araujo, 2007). The case selection for the research is categorized in
two levels (Holschbach & Hofmann, 2011):

1. the level of the company;

2. the level of the individual interviewee within the company.
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On the company level, Eisenhardt (1989) suggests selecting extreme situations and
contrasting cases that are likely to contribute to the emergent theory. To maximize the
information utility, the cases in the research were selected in accordance with the
variation strategy (Flyvbjerg, 2006). Thus, companies of different sizes, from different
industries, with different levels of spending on capital equipment and different levels
of professionalism in performance and savings measurement for CEP, were selected.
The number of cases to be selected depends on the research design (Dul & Hak, 2007).
Because 25 existing propositions shall be tested and the cases are selected by different
variation variables, with 18 companies to analyze, a relatively large number of cases

were chosen.

The second level concerns the selection of individual interviewees within the
companies. In performance and savings measurement for CEP, employees from many
different functions are involved, in either CEP, performance and savings measurement
for CEP or both functions. On an individual level, the variation strategy was applied to
obtain different views on the unit of analysis. Therefore, these company functions
were involved in the interviews: chief executive officer (CEO), head of procurement,
head of production (if responsible for CEP), purchaser, and employees from
procurement management (if responsible for procurement controlling and procurement
performance measurement). Furthermore, the interviewees were selected according to
the “snowball” or “chain” principle, which means on the advice of people who know
people within the company who know which cases are information rich (Miles &
Huberman, 1994).

Table B-3 presents an overview of the analyzed organizations and their key
characteristics concerning the company, procurement, and CEP. Table B-4 shows a
summary of the interviewees’ function within the companies. In order to retain

anonymity, each company was given a company label.

B.3.3. Data collection

During the data collection, multiple methods were combined to attain triangulation
(McCutcheon & Meredith, 1993). The main data collection method was semi-
structured interviews (Fontana & Frey, 2000; Rubin & Rubin, 1995) using an

interview guideline consisting of six sections on the following topics: procurement
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organization, procurement performance measurement, general savings measurement,
savings measurement for CEP, examples of savings measurement for CEP, and
statistical information (Table B-5). In most cases, the interviews were carried out face
to face and recorded on tape (unless the interviewee disagreed) in order to ensure an
accurate rendition of the conversation (Voss et al., 2002). The respondents were asked
to verify the written transcripts of the interviews. In total, 24 interviews were
conducted with 32 respondents from 18 different companies from summer 2011 to
spring 2012 in Germany, Switzerland, and the U.S. The interviews lasted from 1.5 to 3
hours each. To increase the confidence in the findings, each interview was conducted
by two researchers (Eisenhardt, 1989) and the interviewees were assured that the

results would be published anonymously.

Financial information about the companies was retrieved from official financial
statements. In addition, further internal company documents on the interview guideline
topics were analyzed (e.g., organization charts, guidelines to calculate savings, and

sample calculations).

B.3.4. Data analysis

The transcription of the interviews resulted in more than 350 pages of textual material.
To analyze the transcripts and further documents, the steps for qualitative data analysis
proposed by Miles and Huberman (1994) — consisting of data reduction, data display,

and conclusion drawing / verification — were applied.

First, each transcript was read several times to refresh the understanding of the cases.
For data reduction purposes, coding was applied to the transcripts and all the other
data. Codes are tags for assigning units of meaning to the information gathered during
a study (Miles & Huberman, 1994). Coding was conducted according to a two-stage
approach with open and axial coding (Corbin & Strauss, 1990). In open coding, in the
first step, the main terms were extracted from the original data. Therefore, each
relevant statement was allocated to a research construct. Finally, in axial coding, the
open codes were summarized to allow a detailed analysis. In this process, each term

was allocated to comparable characteristics.

The next step included an attempt to arrange the coded data clearly for a cross-case

analysis. In the cross-case analysis, similarities, differences, and patterns were traced
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across different cases. Then, the coded data were transferred into a large “case-ordered
descriptive meta-matrix,” in which the data were arrayed case by case and according to
the variables of interest (Miles & Huberman, 1994). In most cases, the variables of

interest correspond to single interview questions.

The final step involved the comparison and testing of the propositions formulated by
Chenhall (2003) with the results of the research on performance and savings
measurement for CEP. To test each proposition, the relevant variables were compared
with each other in an aggregated form. The coded date made up the basis for this

analysis, but in case of doubt, the original data were also taken into account.

B.4. Description and discussion of the findings

In this section, the research findings on performance and savings measurement for
CEP are presented and compared with the propositions formulated by Chenhall (2003).
The findings will be discussed in accordance with the propositions’ initial structure:
MCS and the external environment (section B.4.1), generic concepts of technology
(section B.4.2), advanced technologies (section B.4.3), organizational structure
(section B.4.4), size (section B.4.5), strategy (section B.4.6), and culture (section
B.4.7).

B.4.1. Propositions concerning the external environment and
management control systems

In the following, propositions on the external environment and MCS will be tested and
discussed as they pertain to performance and savings measurement for CEP. In the
study, the construct uncertainty of the external environment was measured by sales
developments for each industry according to the statistical classification of economic
activities in the European Community (NACE). Negative percentage changes in sales
development by industries in the European Union from 2001 to 2010 were calculated
for each year (Eurostat, 2012). Companies belonging to an industry with a high sum of
negative percentage changes in sales development were associated with an uncertain
external environment, because they often have to react to negative business cycle
developments. This construct was selected as it can be calculated objectively for each

industry and adequately represents environmental uncertainty. This understanding of
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the construct uncertainty of the external environment will be used for the following

propositions.

Proposition 1:  The more uncertain the external environment the more open and
externally focused the MCS.

Chenhall (2003) relates an open MCS to the use of broad-scope information and non-
financial, informal, and subjective information. In savings measurement for CEP, there
is no relation between external environmental uncertainty and openness of the
measurement system (e.g., usage of broad-scope as well as non-financial procurement
performance measures or a savings guideline). However, the study shows that
companies in an uncertain environment have a higher material ratio, i.e. share of
purchasing volume in relation to sales. The reason for this phenomenon might be that
companies in an uncertain environment try to protect themselves through a high degree
of outsourcing in order to make their production more flexible. In the case of a higher
material ratio, MCS are also more externally focused to measure internal procurement
performance as well as suppliers and their relations to them. This partially confirms

the proposition.

Proposition 2:  The more hostile and turbulent the external environment the greater
the reliance on formal controls and an emphasis on traditional

budgets.

A hostile and turbulent environment also refers to negative changes in sales
development in the analysis. Formal controls in procurement performance
measurement involve the usage of special methods and instruments (e.g., purchasing
balanced scorecard, IT and ratio systems) and the use of a savings guideline (a
company-specific document, which defines different kinds of savings and explains the
process of capturing, calculating, and reporting the savings). In the study, there is no
connection between environmental uncertainty and the usage of special methods and

instruments or a savings guideline.

However, general procurement performance measurement is more important for
companies in an uncertain environment, which means that formal controls are more
significant in this situation. An explanation for this relationship might be that a non-

controllable environment necessitates the control of the internal purchasing processes.
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The analysis reveals the methods used in corporate practice to calculate savings for
CEP. If there is no historical or catalog price available, savings for CEP are commonly

calculated as the difference between:

e the initial and final offer from the selected supplier (price quotation method
under consideration of one single initial offer);

e the offer after the technical discussion and the final negotiated price with the
selected supplier (price quotation method under consideration of one single
technically validated offer);

e the average of the n (e.g., three) best offers that are technically in order and the
final price (price quotation method under consideration of several offers);

e the lowest final offer of an established supplier and the lowest final offer of a
new supplier (price quotation method under consideration of established
suppliers);

e the budget and final offer from the selected supplier (budget comparison
method);

e the calculated value and negotiated price (value analysis approach). To
determine the calculated value of capital equipment, an individual reference
price for each major component is determined. The reference price for

components can be historical prices, adapted historical prices, or estimations.

The emphasis on traditional budgets can be compared with the application of the BCM
in savings measurement for CEP. However, the opposite effect occurs, i.e., companies
in a certain environment are more likely to use the budget comparison method. The
reason for this behavior could be that the budget comparison method is often seen as a
more objective performance measure and is therefore considered the most appropriate

method in uncertain situations.

The analyzed proposition is therefore not true for the case of performance and savings
measurement for CEP and can be rewritten as follows: The more hostile and turbulent
the external environment, the more important is procurement performance

measurement.

Proposition 3:  Where MCS focused on tight financial controls are used in uncertain
external environments they will be used together with an emphasis

on flexible, interpersonal interactions.
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In procurement, a wide range of financial and non-financial performance measures and
dimensions are used. In the study, the following measures and dimensions were

applied by the case companies:

e Hard savings, soft savings, cost avoidance

e Costs of the procurement organization

¢ Quality of the goods and services

e Availability of the goods and services

e Supplier evaluation

e Satisfaction of internal customers

e Automation degree of the purchasing process

e Ratio of delegated purchasing volume to departments other than procurement
e Competition ratio of a particular purchasing process
e Comparison of project progress with project schedule
¢ Purchasing volume awarded through tenders

e Framework agreement usage

e Share of small orders

Under these measures and dimensions, savings as well as cost avoidance, the costs of
the procurement organization, and the purchasing volume awarded through tenders are
mainly used as financial measures. In the analysis, company systems with above-
average usage of financial measures in procurement performance measurement are
regarded as being focused on tight financial controls. In the study, six companies
(MF3, MF6, MFS8, SE2, SE3, and SE4) are identified as having an above-average
uncertain environment along with a focus on financial measures. In the following,

these companies will be compared with the rest of the case companies.

An emphasis on flexible and interpersonal interactions in procurement performance
measurement can be evaluated through the use of participative budgeting, non-
application of a savings guideline and manipulation in savings measurement for CEP.
Participative budgeting is a process in which functional company departments, e.g.,
procurement, are involved in the budgeting process and are able to influence the
determination of their budget (Shields & Shields, 1998). In the study, four of the

uncertain and financially focused companies use participative budgeting and only one
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company does not. Among those remaining companies, six use participative budgeting
and five do not (two companies failed to provide any information). Thus, the
percentage of companies using participative budgeting is much higher for uncertain
and financially focused companies. An explanation for this behavior could be that in
an uncertain situation, employees try to spread the risk and involve more departments

in the budgeting process.

According to Chenhall (2003), financial controls are used together with flexible
instruments in an uncertain environment. Thus, I expect the uncertain and financially
focused companies to waive the usage of a savings guideline, which specifies how to
measure savings. This proposition is supported by the analysis. Four out of five of the
uncertain and financially focused companies do not use a savings guideline, compared
with five out of nine of the rest that use this instrument (four companies did not
provide any information). Even though the six selected companies have a strong focus
on financial measures, they do not use a formal guideline to structure and concretize
these measures. It seems that they try to remain flexible because of their uncertain

environment.

Furthermore, Chenhall (2003) states that environmental uncertainty is linked to the
manipulation of performance measures (Merchant, 1990). Manipulation is also a major
challenge in savings measurement, especially in CEP (Emiliani et al., 2005; Maucher
& Hofmann, 2013). Examples of savings measurement manipulation for CEP include
instances in which purchasers ask potential suppliers for a higher first offer to improve
their negotiation success or in which purchasers only report savings until they have
reached their yearly targets, because they fear being allocated a higher target for the
following year (Maucher & Hofmann, 2013). When examining savings measurement
for CEP, the opposite of Chenhall’s (2003) proposition were found to be true. While
the majority of the uncertain and financially focused companies stated that
manipulation is not a problem in their company, the majority of the remaining

companies reported that manipulation could happen in their company.

The study mostly supports Chenhall’s (2003) proposition concerning the combination
of environmental uncertainty and a focus on financial measures. The study only
reveals a different result in the cases of manipulation, which is a difficult topic to

analyze through interviews.
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B.4.2. Propositions concerning generic concepts of technology and
management control systems

In this section, Chenhall’s (2003) propositions concerning generic concepts of
technology (such as complexity, task uncertainty, and interdependence) and MCS will
be examined and discussed with reference to the focus of the study. Technology
complexity describes “the extent to which the production process is controllable and
its results predictable” (Woodward, 1958, p. 12) and increases from unit and batch
production, to mass production, to continuous process production. Task uncertainty is
conceptualized by task analyzability, the extent to which tasks can be reduced to well-
known procedures, and task variety, the frequency of unexpected and novel events in
the task (Perrow, 1974). Interdependence refers to the degree of contingencies and

coordination difficulty (Thompson, 1967).

Proposition 4:  The more technologies are characterized by standardized and
automated processes the more formal the controls including a
reliance on process control, and traditional budgets with less

budgetary slack.

To classify case companies according to the degree of standardized and automated
processes, the production and service processes of each company were analyzed. The
focus on formal controls was conceptualized by the usage of financial performance
measures, the usage of special methods and instruments (e.g., purchasing balanced
scorecard, IT and ratio systems), the usage of a savings guideline, and the application

of the budget comparison method to calculate savings for CEP.

Companies with highly standardized and automated processes have a 26% share of
financial measures, compared with 19% (24%) for companies with a low (medium)
standardization degree. It seems that companies with standardized and automated
processes favor financial measures because they do not necessarily need the broader
view of financial and non-financial measures in their situation. Furthermore, the higher
the standardization and automation of the processes, the more often a savings
guideline is used. However, the usage of special methods and instruments and the
application of the budget comparison method are not related to standardization and

automation.
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Compared with the purchasing process of other purchasing groups (e.g., regularly
procured production material), CEP is often a highly complex task with a low degree
of standardization and automation. Budgetary slack refers to the excess of the planned
budget over the actual necessary budget (Merchant, 1985a). The study shows that
budgetary slack is also a major challenge in savings measurement for CEP. Especially
when applying the budget comparison method, specialty departments try to receive
higher budgets in order to be able to report higher savings. This occurs mainly because
of low standardization in CEP and a lack of historical experience; therefore, budgetary
slack is easier to attain for specialty departments. One way of reducing budgetary slack
is to use CEP budgets for sales. The interviewee from company MFS5 stated that when
this occurs, “one cannot simply enforce a higher budget for sales, or else we would not
sell anything on the market any longer.” To summarize the findings, Chenhall’s (2003)
proposition concerning standardized and automated processes is only partially true in

the field of savings measurement for CEP.

Proposition 5:  The more technologies are characterized by high levels of task
uncertainty the more informal the controls including: less reliance
on standard operating procedures, programmes and plans,
accounting performance measures, behaviour controls;, higher
participation in budgeting, more personal controls, clan controls,

and usefulness of broad scope MCS.

CEP is often associated with high financial stakes (Burt et al., 2003; Leenders et al.,
2009; Monczka et al., 2002; Talluri, 2002), long capital commitment, uncertain
payment flows (Discenza & Gurney, 1990; Dobler et al., 1990; Leenders et al., 2009;
Monczka et al., 2002; Perry, 1987), high variability of prices and delivery times
(Dobler et al., 1990), high risks (Leenders et al., 2009), and high rates of technological
obsolescence. For these reasons, CEP faces higher task uncertainty than many other
purchasing groups. The study reveals that performance measurement for CEP is often

more informal than for other purchasing groups:

e CEP performance dimensions differ from case to case and sometimes also
within a company.

e There is no standardized method to calculate savings.
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e In some companies, capital equipment is the only purchasing group not to be
included in the aggregated savings calculation. A procurement manager
responsible for performance measurement in company MF1 stated that “capital
equipment savings are excluded from the benefit calculation because there is no

market price for capital equipment available.”

Therefore, Chenhall’s (2003) proposition concerning task uncertainty is supported by
CEP.

Proposition 6:  The more technologies are characterized by high levels of
interdependence the more informal the controls including: fewer
statistical operating procedures; more statistical planning reports
and informal coordination; less emphasis on budgets and more
frequent interactions between subordinates and superiors; greater

usefulness of aggregated and integrated MCS.

In many cases, new capital equipment must be integrated into an existing environment;
interdependences with existing capital equipment must be considered (Discenza &
Gurney, 1990; Perry, 1987). If an airline, for example, wants to purchase a new
airplane, it has to consider that a switch to a new supplier would lead to additional
maintenance and coordination costs because of the necessity of new tools, know how,
etc. Thus, it can be stated that CEP is associated with high levels of interdependence
compared with other purchasing groups. As already shown in proposition 5,
performance measurement for CEP tends to be more informal (e.g., no standardized
performance dimensions and savings methods) than for other purchasing groups. The

proposition on interdependence is also true for the subject of the analysis.

B.4.3. Propositions concerning advanced technologies and management
control systems

In this section, propositions concerning advanced technologies as context variables of

savings measurement for CEP will be analyzed. Chenhall’s (2003) propositions

concerning Total Quality Management, Just in Time, Flexible Manufacturing and

Flexible Manufacturing Systems will not be analyzed because these technologies are

not applied in CEP.
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Proposition 7:  The extent to which combinations of advanced technologies and non-
financial performance measures are associated with enhanced
performance depends on the degree to which the measures are used

as part of reward and compensation schemes.

A major advanced technology in CEP is the TCO calculation. Although this
calculation should be obligatory in CEP, some companies still do not use it. In the
analysis, five companies (MF1, MF4, MF7, SE1, and CT2) were found that combine
the TCO calculation with an above-average usage of non-financial performance
measures. CEP performance was measured by self-evaluation of the interviewees in
five categories: price performance, quality performance, in-time delivery performance,
satisfaction of internal customers, and total performance. Further, the companies were
asked whether they have an incentive system for the procurement department
depending on the procurement performance measures. For the five companies that
combined the TCO calculation with the usage of non-financial performance measures,
no relation between the usage of an incentive system and the CEP performance was

found. The proposition is therefore not true for CEP performance measurement.

Instead, the study revealed that small companies — as well as small und unprofessional
procurement departments — prefer a performance-linked payment, as opposed to larger
companies or larger procurement departments. Interviewees desiring a performance-
linked payment believe that savings measurement for CEP has a positive influence on
CEP performance. Accordingly, an interviewee from company MF1 stated: “Of
course, | think an incentive will increase motivation and, at the end, I would say the
savings will be higher, because I think that is how human beings behave. There is a
higher reward, so there is a higher outcome.” A reason for this attitude might be that
employees in smaller companies think that they can actually influence performance
measures through their personal performance, whereas in larger companies many

influencing variables on procurement performance measures exist.

According to the analysis, the proposition can therefore be reformulated for MSC in
procurement: Small organizations are associated with a preference for performance-

linked payment in procurement.

Proposition 8:  Supplier partnership practices are associated with non-financial

measures, informal meetings and interactions across the value chain.



142 Appendix B: Contingency-based analysis of management control systems: The case of performance and savings measurement for

capital equipment purchasing
A common supplier partnership in CEP is performance contracting. The main idea in
performance contracting is to define the performance outcomes (expected value for the
customer) instead of inputs, resources, activities, or processes (Selviaridis, 2011). In
CEP buying, companies do not acquire single goods (e.g., capital equipment, spare
parts) and services (e.g., repairs) but, for example, a specified level of availability. The
supplier’s compensation in this concept is based on the fulfillment of these outcomes
(Kim et al., 2007).

In the study, none of the companies that apply performance contracting in CEP use
savings measurement, as a financial measure, to evaluate the buying decision. Instead,
the key performance indicators (KPIs) relevant to the compensation are measured and

discussed with suppliers.

Concerning savings measurement for CEP, the findings support the proposition on

supplier partnership practices.

B.4.4. Propositions related to organizational structure and management
control systems

In this section, Chenhall’s (2003) propositions on organizational structure and MCS
will be compared with performance and savings measurement for CEP. The
organizational structure can be defined “as the formal allocation of work roles and the
administrative mechanisms to control and integrate work activities including those
which cross formal organizational boundaries” (Child, 1972, p. 2). In his propositions
on organizational structure, Chenhall (2003) addresses topics such as different

departments, decentralization, as well as team and organic structures.

Proposition 9:  Large organizations with sophisticated technologies and high
diversity that have more decentralized structures are associated with
more  formal, traditional MCS (e.g., budgets, formal

communications).

In the analysis, large organizations are more often associated with sophisticated
technologies and decentralized structures. While companies with a centralized
procurement organization generate € 2.1 bn. sales on average, companies with a
decentralized (hybrid) procurement organization generate € 30.7 bn. (€ 28.9 bn.).

Large organizations also employ sophisticated technologies more often. Furthermore,
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companies applying TCO calculation have average sales (purchasing volume) of €
23.6 bn. (€ 11.9 bn.), whereas companies applying only partial TCO calculation have
average sales (purchasing volume) of € 3.0 bn. (€ 1.6 bn.).

Formal and traditional MCS in procurement performance measurement involve the
usage of financial performance measures, special methods and instruments (e.g.,
purchasing balanced scorecard, IT and ratio systems), the use of a savings guideline,
and the application of the budget comparison method to calculate savings for CEP.
Larger case companies use financial performance measures more often. In the study,
the companies were classified by sales as small (less than € 1 bn.), medium (€ 1-10
bn.), and large (more than € 10 bn.) companies. In small companies, 17% of the
procurement performance measures are financial measures, compared with 25% in
medium and 26% in large companies. Looking at purchasing volume, the same
phenomenon was observed. Financial measures in companies with a small purchasing
volume (less than € 1 bn.) add up to 20%, compared with 24% in companies with a
medium purchasing volume (€ 1-10 bn.) and 26% in companies with a large

purchasing volume (more than € 10 bn.).

Larger companies also use more special procurement performance methods and
instruments, such as purchasing balanced scorecards, special IT systems, ratio systems,
etc. With regard to sales, small companies use, on average, 1.2 special procurement
performance methods and instruments, compared with 1.9 in medium and 2.3 in large
companies. When analyzing purchasing volume, the same result appears. Companies
with a small purchasing volume use, on average, 1.4 methods and instruments,
companies with a medium purchasing volume 1.8, and companies with a large

purchasing volume 2.3 methods and instruments.

Furthermore, larger companies use formal savings guidelines more often. The average
sales for companies with a savings guideline are € 44.5 bn, whereas companies
without a savings guideline average only € 11.6 bn. sales. The average purchasing
volume for companies with a savings guideline is € 25.6 bn, compared with € 2.2 bn.

for companies without a savings guideline.

To measure savings for CEP, most companies use either the budget comparison
method or the price quotation method. Larger companies also rely more on budgets,

preferring the budget comparison method. Companies applying the budget comparison
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method have average sales of € 39.9 bn. and an average purchasing volume of € 21.1
bn; companies using the price quotation method have sales of € 23.9 bn. and a

purchasing volume of € 14.8 bn.

To sum up, all the findings fully support Chenhall’s (2003) proposition on large
companies with sophisticated technologies and decentralized structures. Because
larger companies have more resources, it is not surprising that these companies use a
wider range of methods, instruments, and guidelines for procurement performance
measurement. In support of this explanation, the interviewee from company MF2
stated that “finally, the cost [for procurement performance measurement] is far too
great for us because we are just a small company.” The focus on financial performance
measures and budgets can be explained by the fact that larger companies are often
more financially driven and have to report more financial figures than smaller

companies (Salamon & Dhaliwal, 1980).

Proposition 10: Research and development departments compared to marketing
departments, which face higher levels of task uncertainty, are
associated with participative budgeting, and marketing compared to
production departments, which face higher levels of external

environmental uncertainty, are associated with more open, informal

MCS.

The research did not compare different company functions, but analyzed task and
environmental uncertainty in CEP. As already shown in proposition 5, CEP faces
higher task uncertainty than many other purchasing groups. In the study, the budgeting

process for CEP is carried out by different company functions:

e Accounting: CP2, CT2, SE1

e Management: MF1, MF6, MF7

e Specialty department and accounting: MF8

e Specialty department and sales department: MF5

e Specialty department and management: CP1, CT1, MF2, MF4, SE2, SE3, SE4

e Management and accounting: SE6
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For CEP, an undertaking involving high task uncertainty, ten companies in the study
apply participative budgeting and only six do not (two companies failed to provide any

information). The proposition is thus supported for CEP.

CEP is also often related to high environmental uncertainty, because the capital
equipment industry is very sensitive to business cycles, leading to high variability of
capital equipment prices and delivery times (Dobler et al., 1990). Furthermore, the rate
of technological obsolescence for capital equipment can vary widely, which
complicates the question of optimal replacement time. As already shown in
proposition 5, performance measurement for CEP is often rather informal (e.g., no
standardized performance dimensions and savings methods). Generally, performance
measurement for CEP also has a broad scope of performance measures. Apart from
savings, delivery time, quality, and safety are also examples of important measures.
Based on these considerations, the proposition on environmental uncertainty can be

supported.

Proposition 11: The structural characteristics of functional differentiation based on
research and development compared to marketing, leadership style
characterized by a consideration compared to initiating style, and
higher levels of decentralization are associated with participative

budgeting.

Because CEP involves many different departments and employees, the leadership style
varies widely within the case companies and was therefore not considered in the
research. Regarding the organizational structure of the procurement departments,
centralized, hybrid, and decentralized procurement functions were distinguished
(CAPS Research, 2005). The research revealed no relation between the organizational
structure of the procurement department and participative budgeting. In centralized
procurement functions, three of five case companies applied participative budgeting,
compared with five of eight in hybrid and two of three in decentralized procurement
functions. Because CEP often involves many different company functions, it seems
that in centralized and semi-centralized structures budgeting is also conducted by
several departments. Thus, the proposition does not hold true for CEP, at least in the

area of decentralization.
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The proposition therefore needs to be rewritten for the case of procurement: 7he more
departments are involved in a procurement task, the more often participative

budgeting is applied.

Proposition 12: Decentralization is associated with the MCS characteristics of

aggregation and integration.

Aggregation and integration are important dimensions of MCS (Bouwens &
Abernethy, 2000; Chenhall & Morris, 1986; Gordon & Miller, 1976; Mia & Goyal,
1991). Through aggregation, information is summarized by functional areas (e.g.,
procurement function), organizational units (e.g., procurement department), areas of
interest (e.g., CEP), or time periods (e.g., day, month, year) and can, for example, be
used for decision models (Bouwens & Abernethy, 2000; Chenhall & Morris, 1986).
Integration means that MCS include information about the actions of other
organizational units within the company; information about how decisions are made in
one organizational unit may influence other organizational units (Bouwens &
Abernethy, 2000).

In performance measurement for CEP, ratio systems are used to aggregate information
into KPIs. The study revealed no relation between the procurement’s organizational
structure and ratio systems usage for CEP. While in centralized procurement
departments three of five companies use ratio systems, three of nine companies in
hybrid organizations and one of three companies in decentralized procurement
departments use these systems. With regard to aggregation, the findings do not support

the analyzed proposition.

Integration in performance measurement for CEP can be conceptualized as the
integration of savings measurement in an Enterprise Resource Planning (ERP) system
in which all the procurement functions report their information. In centralized
purchasing functions, three of five integrate savings into their ERP system, compared
with three of nine in hybrid and zero of three in decentralized structures. Observing

integration, Chenhall’s (2003) proposition was found to be inaccurate.

However, concerning decentralization a higher usage of financial measures
(centralized 21%, hybrid 23%, decentralized 25%), the involvement of more
procurement groups (production material, supplies, capital goods, services and trading

goods; centralized 3.9, hybrid 4.3, decentralized 5.0), and a higher level of usage of
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methods and instruments for purchasing performance measurement (centralized 1.8,
hybrid 1.9, decentralized 2.0) were found. For CEP performance measurement the
proposition can be adapted as follows: Decentralization is associated with greater
usage of financial measures and a higher degree of diversified operations as well as

technologies.

Proposition 13: Team based structures are associated with participation and

comprehensive performance measures used for compensation.

The degree of team-based structures in CEP can be measured using the purchasing
department’s involvement in the buying process. The CEP process consists of 14
steps: demand assessment, specification of requirements, procurement market
research, request for quotation, preliminary selection of quotations, award
negotiations, award decision, contract drafting and ordering, order monitoring,
monitoring delivery and release, organization of start-up and test operation, delivery
acceptance, support of maintenance and repair, and disinvestment (Hofmann et al.,
2012). To measure the purchasing department’s involvement in CEP, the

involvement’s mean value of all the steps was calculated.

Participative budgeting will be used in the study to measure participation in
performance measurement. However, in the analysis, case companies applying
participative budgeting have an average involvement of 34% in CEP, compared with
40% for the remaining companies. Thus, this aspect of the proposition is not supported

by the findings.

Furthermore, the study analyzed whether companies have a compensation system that
considers performance measures. In most companies, the usage of performance-linked
payment increases with the hierarchy level. Employees often receive a base salary and
a bonus depending on the achievement of individual objectives. In practice, the broad
scale for employee evaluation is often used only in a very narrow range. One
interviewee stated that “the problem is that I have to take away somebody’s bonus, in
order to be able to give it to somebody else.” The compensation systems were
classified into two categories: partial, if a performance-based bonus is only given to
higher hierarchy levels, and comprehensive, if all purchasing employees can receive a
bonus. In the study, purchasing’s involvement in CEP in companies without a

performance-based compensation system is much lower (23%) than in companies with
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a partial (46%) or comprehensive (39%) performance-based compensation system. In

the area of compensation, the findings support Chenhall’s (2003) proposition.

Proposition 14: Organic organizational structures are associated with perceptions
that future orientated MCS are more useful, and with the effective

implementation of activity analysis and activity-cost analysis.

MCS can be grouped into organic and mechanistic forms. Organic systems are
associated with flexibility, responsiveness, few rules, standardized procedures, and
data richness (Chenhall, 2003). The characteristics of organic systems are, for
example, competitor-focused accounting (Guilding, 1999), task forces and meetings
(Abernethy & Lillis, 1995), as well as budgetary slack (Dunk, 1993). Mechanistic
systems refer to formal rules and standardized procedures (Chenhall, 2003).
Distinctive of mechanistic systems are, for example, process controls (Merchant,
1985b), output and results controls (Macintosh & Quattrone, 2010), and budget
controls (Rockness & Shields, 1984). Based on the described criteria, CEP

performance measurement systems were classified into these two categories.

Future-oriented MCS are conceptualized in the study through the consideration of
future benefits in savings measurement for CEP. Often, in savings measurement for
CEP, costs are considered, but not the benefits of capital equipment, such as efficiency
and productivity. Comparing mechanistic and organic systems, no significant
difference in considering benefits in savings measurement for CEP was found. The
proposition does not hold for this point. The implementation of activity analysis and
activity-cost analysis is not applied in performance measurement for CEP by the case

companies and therefore was not analyzed in the study.

Instead, companies with mechanistic MCS use more purchasing performance methods
and instruments (mechanistic: 2.1; organic: 1.2) and use savings guidelines more often
(mechanistic: 6 of 9; organic: 0 of 5; 4 companies did not provide any information).
Therefore, concerning organic and mechanistic MSC the following proposition can be
derived: Mechanistic organizational structures are associated with more formal

purchasing performance measurement systems.
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B.4.5. Propositions concerning size and management control systems

In this section, Chenhall’s (2003) proposition about organizations’ size is analyzed
with regard to performance and savings measurement for CEP. Concerning MCS, the
topics in this section are, for example, formalization, divisionalization, and

participation.

Proposition 15: Large organizations are associated with more diversified operations,

formalization of procedures and specialization of functions.

In the analysis, large organizations are determined by sales. The degree of diversified
operations is conceptualized by the number of different procurement groups that are
considered in procurement performance measurement. Concerning diversification, the
results of the analysis confirm the proposition. On average, 2.7 different procurement
groups are included in procurement performance measurement in small companies,

compared with 4.9 in medium and 5.0 in large companies.

A main tool for formalizing procedures in CEP is the distinction between technical and
commercial evaluation. In this concept, the technical department receives separate
offers containing only technical information without commercial data. The technical
department must evaluate the technical aspects of each offer and give a monetary
bonus or malus. Subsequently, the commercial department integrates the bonus or
malus into its overall evaluation. The distinction between technical and commercial
evaluation is often made by larger companies. Companies using this concept have
average sales of € 80.8 bn. compared with € 14.2 bn. for companies that do not apply
this concept. Based on these findings, the study supports the proposition in the area of

formalization.

Furthermore, more specialized functions in larger organizations were expected.
Therefore, the study analyzed whether larger companies prefer organizational
separation of CEP from other purchasing groups (e.g., a separate procurement team).
The findings also support this part of the proposition. While companies that do not
separate CEP from other purchasing groups have average sales of € 5.3 bn., companies
with partial separation exhibit sales of € 12.8 bn. and companies with full separation

have average sales of € 36.8 bn.
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The proposition is therefore supported in each aspect and is also supported when

analyzing the purchasing volume instead of the sales.

Proposition 16: Large organizations are associated with more divisionalized

organizational structures.

In the study divisionalized organizational structures in performance measurement for
CEP were conceptualized by a separate department responsible for procurement
management control and performance measurement. If such a department exists, it is
usually responsible for the CEP performance measurement methods, processes, and
guidelines. In the analysis, companies with a procurement management control and
performance measurement department have average sales of € 36.9 bn. and companies
without this department have average sales of € 18.1 bn. For that reason, the

proposition completely applies to performance measurement for CEP.

Proposition 17: Large size is associated with an emphasis on and participation in

budgets and sophisticated controls.

First, it was analyzed whether a relation exists between the company size (sales) and
use of participative budgeting for CEP. In the case study, companies that apply
participative budgeting for CEP have average sales of € 24.3 bn. compared with € 19.9
bn. for companies that do not apply this method. For participation in budgets, the

proposition can therefore be confirmed.

Next, sophisticated controls in performance measurement for CEP were analyzed. To
examine sophisticated controls, the degree of professionalism for performance
measurement for CEP, savings measurement in general, and savings measurement for
CEP was determined. To determine the degree of professionalism for CEP
performance measurement, the involvement of performance measurement dimensions
and KPIs (e.g., savings, costs of the procurement organization, quality, and satisfaction
of internal customers), purchasing groups, and methods and instruments used (e.g.,

purchasing balanced scorecard) were considered.

For savings measurement professionalism, the following criteria were considered:
distinction of different kinds of savings, involvement of different purchasing groups,
savings tools, reporting of negative savings, and the use of savings measurement

results. In assessing savings measurement for CEP, the following topics were studied:
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proportionate value of purchased capital equipment with calculated savings,
consideration of TCO in savings measurement for CEP, application of savings
measurement for leasing and performance contracting, existence of a savings guideline

for CEP, and consideration of capital equipment benefits in savings measurement.

The study revealed that large companies are much more professional in all three
categories (performance measurement for CEP, savings measurement in general, and
savings measurement for CEP) than small companies, which fully supports the

proposition.

B.4.6. Propositions concerning strategy and management control systems

In this section, Chenhall’s (2003) propositions concerning strategy will be compared
with the findings on procurement performance measurement for CEP. The study
analyzed case companies according to the strategy classification proposed by