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a b s t r a c t

Purchasing portfolio models, above all the Kraljič matrix, are widely adopted to recommend generic
strategies and tactics for different categories of purchases. However, little has been done to empirically
validate if conceptual and normative recommendations hold true. Does the application of tactical
sourcing levers vary according to ‘strategic importance’ and ‘supply risk’ and, if so, how? To answer this
question, data from a survey has been used to classify 107 sourcing projects of direct products into the
non-critical, leverage, bottleneck and strategic quadrants of the Kraljič matrix and to compare and
contrast the profile of applied tactical sourcing levers in each quadrant. As a major contribution, this
study draws on the knowledge of ‘front-line’ purchasing agents to show that, in practice, the full range of
tactical sourcing levers is used in each of the four quadrants of the Kraljič matrix. Based on the study's
findings, we advocate moving away from a strict adherence to a limited number of recommended tactics
in each quadrant of the Kraljičmatrix. Purchasers in practice use a mix of all tactical sourcing levers in all
portfolio quadrants. Rather than being viewed as alternatives, tactical sourcing levers are used in an
additive way in practice. The Kraljičmatrix may more usefully be conceptualized as a medium for debate
and dialogue rather than providing mutually exclusive prescriptions to choosing the right tactical ap-
proaches.

& 2016 Elsevier B.V.. All rights reserved.
1. Introduction: a portfolio perspective on tactical sourcing
levers

Compelling evidence indicates that strategic management of
supply markets can provide competitive advantage (Chen et al.,
2004; Mol, 2003). However, in an effort to improve performance,
not all purchased materials and buyer-supplier relationships
should be managed the same way (Gelderman and Van Weele,
2003). This suggests that professional purchasing requires differ-
entiation and some sort of classification of these resources. Con-
sequently, many portfolio models have been developed, some of
which are widely adopted in practice to manage different types of
materials or buyer-supplier relationships (Bensaou, 1999; Kraljič,
1983; Olsen and Ellram, 1997).

One of the most commonly used approaches is the 2�2 ‘Kraljič
matrix’ (Kraljič, 1983), which distinguishes non-critical, leverage,
bottleneck and strategic purchases along two dimensions: (1)
‘strategic importance’ and (2) ‘supply risk’. For each portfolio
quadrant, this matrix offers the buying firms corresponding gen-
eric strategic recommendations and tactics (Caniėls and
ing),
Gelderman, 2005; Cousins et al., 2008; Gelderman and Semeijn,
2006; Gelderman and Van Weele, 2005; Lysons and Farrington,
2012; Monczka et al., 2011; Van Weele, 2010).

The traditional, prescriptive view of the Kraljičmatrix is intuitively
appealing, as it allows purchases to be classified into four quadrants.
This in turn enables purchasers to implement the quadrant-specific
strategic recommendations and tactical sourcing levers in order to
maximize performance. “Failure to achieve the right outcomes in-
dicates either a failure of the tool or a failure of the user” (Jarzabkowski
and Kaplan, 2008, p. 6). However, in practice, strategy implementation
is often not that simple. Recommendations made by management
tools, such as the Kraljičmatrix, may not be seen as prescriptions but
as starting points for structured discussion between different actors
(Jarzabkowski and Kaplan, 2008; Spee and Jarzabkowski, 2009). “In-
depth discussions on the positions in the [Kraljič] matrix are con-
sidered as the most important phase of the analysis” (Gelderman and
Van Weele, 2003, p. 210). Therefore, over a decade ago, authors of
several studies called for moving away from advocating a strict ad-
herence to the deterministic recommendations of the Kraljič Matrix,
noting that not all purchased items in the same portfolio quadrant are
to be managed in one generic way (Cox et al., 2002; Cox et al., 2001;
Gelderman and Van Weele, 2003). Rather, experience shows that
practitioners also pick tactical sourcing levers from adjacent quadrants
that will allow them to move from a current difficult to a future much
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easier quadrant or power scenario (Caniėls and Gelderman, 2005; Cox,
2004, 2014; Gelderman and VanWeele, 2003; Monczka et al., 2011). It
has been hypothesized that sourcing practice demands that many, if
not all, tactical sourcing levers may be used in each of the four
quadrants (Cox, 2014; Hesping and Schiele, 2015; Luzzini et al., 2012;
Schiele et al., 2011; Schumacher et al., 2008).

Surprisingly, research on purchasing portfolio models con-
tributes little to verify how tactical sourcing levers are actually
applied in practice. Prior works contrasted portfolio quadrants by
differences in product characteristics (Kraljič, 1983; Van Weele,
2010), purchasing skills (Knight et al., 2014), buyer-supplier re-
lationships (Bensaou, 1999; Dubois and Pedersen, 2002; Gadde
and Snehota, 2000), power structures (Caniėls and Gelderman,
2005; Cox et al., 2002; Cox et al., 2001; Pazirandeh and Norrman,
2014) and organizational structures (Gelderman and Semeijn,
2006). Still, “little is known about the actual use of portfolio
models in purchasing” (Gelderman and Van Weele, 2003, p. 209).
There is evident paucity of empirical investigations on tactical
sourcing levers that can be employed in each portfolio quadrant to
achieve performance targets. The move from theoretical con-
sideration to empirical reality is still missing.

Consequently, the aim of this study is to investigate if tactical
sourcing levers are really applied according to the generic sug-
gestions made by purchasing portfolio models. To do so, the study
is guided by the following research question: Does the application
of tactical sourcing levers vary according to ‘strategic importance’
and ‘supply risk’ and, if so, how? To answer this question, (1) a
detailed review of extant literature about purchasing portfolio
models and tactical sourcing levers was first conducted. (2) Sub-
sequently, a measurement instrument for supply risk, strategic
importance and tactical sourcing levers was developed and ap-
plied to 107 sourcing projects including a wide range of direct
purchases. (3) Each sourcing project was later classified into the
non-critical, leverage, bottleneck or strategic quadrant of the
Kraljič matrix. (4) Finally, sourcing lever profiles for each portfolio
quadrant were contrasted with the help of non-parametric tests.

Tactics are used to particularize overall strategic approaches
when transitioning from general strategy to ultimate activities
(Cox, 2014; Hesping and Schiele, 2015; Mintzberg et al., 1998;
O'Brien, 2012; Schuh et al., 2011). Unfortunately, literature often
confusingly uses the term ‘purchasing strategies’ to describe
strategic as well as tactical approaches (Hesping and Schiele,
2015). To avoid confusion, this study uses the terms ‘purchasing
strategy’ to describe strategic approaches related to the overall
purchasing department and ‘tactical sourcing levers’ to describe
sets of tactics used to operationalize strategy as a combination of
activities in a sourcing category. Thereby, a ‘sourcing category’
includes materials or services of a similar type which constitute a
single supply market (Hesping and Schiele, 2015; Schiele et al.,
2011). In contrast to purchasing strategy, tactical sourcing levers
do not provide a general orientation for purchasing activities such
as achieving annual cost saving targets or fostering innovation.
Tactical sourcing levers describe a typology of activities through
which the goals shall be realized; often with a concrete time
specification and traceable milestones (Hesping and Schiele, 2015;
Hess, 2010; Mintzberg, 1994; Schiele, 2007; Schiele et al., 2011).

A major strength of this study lies in the research design, which
directly integrates ‘front-line’ purchasing agents and their experience
in the application of tactical sourcing levers. Thus, the study has im-
portant implications: In a traditional view, each quadrant of the Kraljič
matrix requires specific, generic tactics. Thereby, most recommenda-
tions are limited exclusively to a single portfolio quadrant (Cavinato,
2006a; Handfield et al., 2009; Johnson et al., 2011; Lysons and Far-
rington, 2012; Monczka et al., 2011). From such publications, it might
be assumed, for example, that only non-critical purchases require ef-
ficient processing, while exploitation of purchasing power is limited to
leverage purchases. However, the findings yielded by this study sup-
port a more differentiated approach to that suggested in previous
works (Caniėls and Gelderman, 2005; Cox, 2014; Gelderman and Van
Weele, 2003). More specifically, in our sample, a mix chosen from the
entire range of tactical sourcing levers has been found to be used in
each portfolio quadrant. In addition, as strategic importance increases
and supply risk reduces, tactical sourcing levers are more extensively
used. Most importantly, tactical sourcing levers are applied additively,
rather than exclusively. This suggests rethinking the task applying the
usage of the Kraljič matrix and management tools in general. Rather
than providing mutually exclusive prescriptions to choosing the right
strategic and tactical approaches, the Kraljičmatrix may more usefully
conceptualized as a space for debate and dialogue to bring together
actors with different viewpoints in a way that strategic choices can be
made (Chesley and Wenger, 1999; Jarzabkowski and Kaplan, 2008;
Spee and Jarzabkowski, 2009).

The discussion and analysis of the aforementioned issues com-
mences with Section 2, providing an overview of relevant literature
about purchasing portfolios and tactical sourcing levers. In Section 3,
the survey design and measurement models are presented. The re-
sulting sourcing lever profiles for each portfolio quadrant are con-
trasted and discussed in Section 4, and conclusions, implications and
suggestions for further research are presented in Section 5.
2. Literature review: contemporary research on purchasing
portfolio models and sourcing levers

2.1. Purchasing portfolio models: generic tactics for different types of
purchases

Kraljič (1977) adopted the portfolio concept to the purchasing
context offering “pragmatic advice on how top management can re-
cognize the extent of its own supply weakness and treat it with a
comprehensive strategy to manage supply” (Kraljič, 1983, p. 109). The
Kraljič matrix classifies purchased items along the dimensions of
‘strategic importance’ and ‘supply risk’ (low vs. high). The outcome is a
2�2 matrix, known as the ‘Kraljič matrix’, which provides a classifi-
cation into four portfolio quadrants, namely non-critical, leverage,
bottleneck and strategic purchases (Kraljič, 1983). In his original
publications, Kraljič (1977, 1988) recommends specific tactics for each
single portfolio quadrant (see Table 1): (1) non-critical purchases are of
low strategic importance and ordered frequently from many alter-
native sources. Thus, pertinent tactics focus on reducing transaction
costs through product standardization, order volume optimization,
efficient processing and inventory optimization. (2) Leverage pur-
chases include strategically important expenditures in a large mar-
ketplace with many alternative suppliers. This diversity allows ex-
ploitation of full purchasing power, vendor selection, product sub-
stitution, targeted pricing negotiations, a mix between contract and
spot purchasing and order volume optimization. (3) Bottleneck pur-
chases have a low strategic importance and are only available from a
small number of sources. The tactics that are relevant in this case focus
on volume insurance, control of vendors, security of inventories and
backup plans. (4) Strategic purchases are critical for profitability and
operations and can be obtained from a limited number of qualified
sources. They require accurate demand forecasting, detailed market
research, development of long-term supply relationships, make-or-
buy decisions, contract staggering, risk analysis, contingency planning
as well as logistics, inventory and vendor control.

Over time, several authors have refined the analytical variables
on the axes of the Kraljič matrix and added or changed re-
commendations for the portfolio quadrants (see Table 1).

Still, the practical application of the Kraljič matrix exceeds and
sometimes contradicts its theoretical use. Existing publications
create the impression that specific tactical sourcing levers are



Table 1
Recommended tactics in portfolio models based on the Kraljič matrix.

Portfolio quadrant
Recommended
tactics

Original Kraljič
matrix

Other authors building on the Kraljič matrix Total

Kraljič
(1977)

Kraljič
(1983)

Hadeler
and
Evans
(1994)

Olsen
and Ell-
ram
(1997)

Nellore and
Söderquist
(2000)

De
Boer
et al.
(2001)

Day
et al.
(2002)

Caniėls and
Gelderman
(2005)

Cavinato
(2006b)

Handfield
et al.
(2009)

Hess
(2010)

Van
Weele
(2010)

Monczka
et al.
(2011)

Johnson
et al.
(2011)

Lysons and
Farrington
(2012)

O'Brien (2012)

Non-critical (low strategic importance; low supply risk)
Efficient processing/
acquisition

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● 16

Product
standardization

● ● ● ● ● ● ● ● ● 9

Consolidate/leverage
volume

● ● ● ● ● ● ● ● ● 9

Inventory
optimization

● ● ● ● ● ● ● 7

Rationalize supply
base

● ● ● ● ● ● ● 7

Decentralize
procurement

● ● ● 3

Systems contracting ● ● 2
Blanket order
agreement

● 1

Leverage (high strategic importance; low supply risk)
Competitive vendor
selection/control

● ● ● ● ● ● ● ● ● ● ● ● ● ● 15

Exploit full purchas-
ing power

● ● ● ● ● ● ● ● ● ● ● ● ● 13

Spot buying ● ● ● ● ● ● ● 7
Value added services
(VMI, JIT etc.)

● ● ● ● ● ● 6

Target pricing ● ● ● ● ● 5
Short term contracts ● ● ● ● ● 5
System contracting ● ● ● 3
Leverage volume ● ● 2
Establish a good
relationship

● ● 2

Supplier co-devel-
ops with OEM

● 1

Bottleneck (low strategic importance; high supply risk)
Widen product
specifications

● ● ● ● ● ● ● ● ● 9

Extend sources/
competition

● ● ● ● ● ● ● ● ● 9

Volume insurance ● ● ● ● ● ● ● ● 8
Security of stock/
backup plans

● ● ● ● ● ● ● ● 8

Control of vendors ● ● ● ● ● 5
Medium/ long term
contracts

● ● ● ● ● 5

Intense partnerships ● ● ● ● ● 5
Product standardi-
zation/
substitution

● ● ● ● 4

Bundle demand for
leverage

● ● ● 3
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limited to a single portfolio quadrant. For example, Monczka et al.
(2011) and Handfield et al. (2009) list distinct essential tactics in
each quadrant of a portfolio matrix. Each element is attributed to a
single quadrant exclusively. Similarly, Lysons and Farrington
(2012) list 32 ‘aims and main tasks’ but only three of these items
are named in more than one quadrant. Johnson et al. (2011) re-
cognize that firms may aim to move products into another quad-
rant but still list exclusive tactics for each quadrant.

However, other authors report that most tactical sourcing le-
vers may be used in multiple if not all quadrants of the Kraljič
Matrix. For example, Cox et al. (2002) argue that the original
Kraljič matrix fails to recognize tactics aiming to change a pur-
chase's position in the portfolio matrix (dynamic leverage). Moti-
vated by moving certain purchased items from one quadrant to
another, purchasing agents were found to adopt tactical sourcing
levers which, in Kraljič's original design, were associated with
adjacent portfolio quadrants (Caniėls and Gelderman, 2005; Cox
et al., 2002; Gelderman and Van Weele, 2003). Furthermore, Faes
and Matthyssens (2009) found that several tactical sourcing levers
(e.g. a concentration on few sources) can be implemented in
multiple portfolio quadrants. Similarly, Krause et al. (2009) and
Pagell et al. (2010) report that sustainability objectives motivated
companies to adopt tactical sourcing levers others than the ones
suggested by the Kraljič matrix (e.g. intense collaboration and
long-term contracts). In a recent work, Ateş (2014) “illustrated that
many purchase category strategies can be implemented equally
effectively in the same Kraljič quadrant” (p. 59). Cox (2014) even
proposes that most tactical sourcing levers may be used for all
purchases, no matter in which quadrant of the Kraljič matrix they
were classified. Consequently, Hesping and Schiele (2015) state
that, although certain category purchases may be assigned to the
same portfolio quadrant, each category requires an individual set
of tactical sourcing levers. So far, contemporary literature paid
little attention to empirically verify if and how the distinct sug-
gestions for each portfolio quadrant are applied in practice. To fill
this gap, this study developed sourcing lever profiles for each
quadrant of the Kraljič matrix from data collected in practice.

2.2. Tactical sourcing levers: sets of activities that can be adopted to
implement strategy

Luzzini et al. (2012) found that most publications in the context
of purchasing portfolio models “only considered the first steps of
portfolio management, i.e., category classification and strategic
priorities. Other studies might consider which levers and tools are
used according to the different types of categories and different
category priorities” (p.1036). There are several models of leverage
in purchasing literature. While some studies focus on a rather
strategic leverage such as long-term outsourcing decisions, this
study focuses on the tactical sourcing levers used to implement
strategy (Hesping and Schiele, 2015).

Distinct from general strategy, tactics form clusters of activities
with a concrete time specification and tractable milestones (Min-
tzberg, 1994). In contrast to a purchasing strategy, tactical sourcing
levers do not provide a general orientation for purchasing activities
such as achieving annual cost reduction targets or fostering innovation
(Ateş et al., 2015; Schiele et al., 2011). Rather, tactical sourcing levers
describe sets of tactics used to operationalize strategy as a combina-
tion of activities in a sourcing category (Hesping and Schiele, 2015;
Hess, 2010; Schiele, 2007; Schiele et al., 2011). In that respect, they
cover multiple competitive priorities such as cost reduction, quality,
innovation or security of supply (Ateş, 2014; Ateş et al., 2015; Hesping
and Schiele, 2015; Luzzini et al., 2012).

Extant literature describes several lever models with various
activities merged into coherent groups or sets. Some models range
from fifteen ‘value levers’ merged into five ‘lever groups’ (O'Brien,



Fig. 1. Tactical sourcing levers.

F.H. Hesping, H. Schiele / Int. J. Production Economics 177 (2016) 101–117 105
2012), 64 ‘methods’ grouped into sixteen ‘levers’ in a ‘purchasing
chessboard’ (Schuh et al., 2011) to 114 ‘tactical levers’ merged into
seven ‘categories’ of tactical levers (Cox, 2014). This study focuses
on the empirically most elaborated sourcing lever model pre-
sented by Schiele (2007), Schumacher et al. (2008) and Schiele
et al. (2011) which has been applied in 134 cross-functional
sourcing strategy workshops. Their taxonomy includes sets of si-
milar activites grouped into seven core tactical sourcing levers (see
Fig. 1): (1) ‘Volume bundling’, which refers to the consolidation of
demand and increasing purchase volume (Karjalainen, 2011;
Prince et al., 2013; Schoenherr and Mabert, 2008); (2) ‘Price eva-
luation’, which refers to forming price targets and analyzing sup-
pliers’ bids, cost structures and value propositions (Ellram, 1996;
Newman and Krehbiel, 2007; Romano and Formentini, 2012); (3)
‘Extension of supply base’, pertaining to increasing the number of
sources and bidders per request for quotation (Caniëls and Gel-
derman, 2007; Lonsdale, 2001; McMillan, 1990); (4) ‘Product op-
timization’, refering to modifications to the design, functions and
materials of the purchased items (Handfield et al., 1999; Khan
et al., 2008; Luo et al., 2011; McGinnis and Vallopra, 1999; Smith,
1999; Wagner, 2012); (5) ‘Process optimization’, which refers to
efficient and effective processes related to the buyer-seller inter-
faces (Foster et al., 2011; Labro, 2006; Manrodt and Vitasek, 2004;
Quintens et al., 2006); (6) ‘Optimization of supply relationships’,
which pertains to establishing and maintaining effective re-
lationships between buyer and suppliers in the market (Adobor
and McMullen, 2014; Blonska et al., 2013; Handfield et al., 2000;
Hüttinger et al., 2012; Krause et al., 2007; Nagati and Rebolledo,
2013; Schiele et al., 2012) and (7) ‘Category-spanned optimization’,
which relates to balancing trade-offs among multiple sourcing
categories (e.g. design changes in a common platform) and
adopting mutual approaches, applied by otherwise distinct sour-
cing teams (Driedonks et al., 2010; Schiele, 2007; Schumacher
et al., 2008; Thomas et al., 2014). It is worth mentioning that these
seven levers appear similar to the seven ‘categories of tactical le-
vers’ by Cox (2014). However, to avoid confusion with the term
‘sourcing category’, we adopted the wording ‘tactical sourcing le-
ver’ to describe a set of similar tactical sourcing activities.

Some tactical sourcing levers may appear identical to a strategy;
yet, they are not. Purchasing strategy may be defined in terms of
strategic priorities such as cost, flexibility and innovation (Ateş, 2014;
Ateş et al., 2015; Baier et al., 2008; González-Benito, 2007). To reach
these strategic priorities, managers can choose a mix of sourcing tac-
tics, i.e. tactical sourcing levers, made up of a set of activates to im-
plement overall strategy. For example, to reach the strategic goal of
innovation, managers might opt for the tactical sourcing lever ‘product
optimization’ followed by various activities to make modifications to
the design, functions and materials of the purchased items. As another
option, they might choose to implement the tactical sourcing lever
‘optimization of supplier relationships’ in order to become more
attractive towards a selected number of suppliers and their innovative
products. Hence, ‘optimization of supplier relationships’ can be un-
derstood as one out of several tactical sourcing levers to reach the
strategic goal of innovation but not as a strategy by itself. Nevertheless,
to be able to implement the tactical sourcing lever ‘optimization of
supplier relationships’, appropriate supplier strategies at a subordinate
level may be needed (Hesping and Schiele, 2015).

Several recent studies present conceptual frameworks linking
purchasing portfolios with tactical sourcing levers. Among these,
Handfield et al. (2009), Schuh et al. (2011), Hess (2010), Lysons and
Farrington (2012) and O'Brien (2012) are noted for grouping tactical
sourcing levers into the quadrants of a purchasing portfolio matrix.
However, in these literature sources, these concepts were developed
solely for practical application, or only incidentally referred to previous
academic work. In sum, thus far, academics contributed relatively little
to the identification of tactical sourcing levers that are most suitable
for each portfolio quadrant within the Kraljič matrix.
3. Methodology: a survey instrument aiming to capture stra-
tegic importance, supply risk and sourcing lever profiles

The present study aimed to assess whether and how the ap-
plication of tactical sourcing levers varies among non-critical,
leverage, bottleneck and strategic purchases. To achieve this ob-
jective, sourcing projects had to be classified and sourcing lever
profiles developed for each portfolio quadrant. To do so, multi-
item scales were developed to collect data about ‘strategic im-
portance’, ‘supply risk’ and sourcing lever profiles for 107 sourcing
projects within one large, global, automotive OEM. Depending on a
‘low’ or ‘high’ score for ‘strategic importance’ and ‘supply risk’,
each observation could be classified into one of the four quadrants
of the Kraljič matrix. Ultimately, the sourcing lever profiles of the
quadrants were formally analyzed with respect to differences and
similarities using non-parametric tests.

In this study, a multi-step process was used to develop and
validate the survey instrument (Churchill, 1979; Diamantopoulos
and Winklhofer, 2001; Rossiter, 2002). Initially, a review of pur-
chasing, marketing, operations and supply chain management
literature was conducted to identify construct definitions and ex-
isting measures for ‘strategic importance’ and ‘supply risk’. This
allowed the adoption of the world café methodology to develop
survey items for each tactical sourcing lever via an academic-
practitioner collaborative approach.

3.1. Strategic importance and supply risk: existing multiple-item
scales sourced from extant literature

The original analytic variables of Kraljič (1977, 1983) do not pro-
vide robust reflective, multi-item scales. For example, both, Kraljič
(1977) and Kraljič (1983), state that their mentioned analytic variables
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are not complete. The list of analytic variables in Kraljič (1983) ends
with “… and so on” (p. 111); indirectly asking the reader to comple-
ment them. Over time, researchers have built on Kraljič's seminal
work, developed and refined reflective, multi-item scales for ‘purchase
importance’ and ‘supply risk’. Therefore, to enable empirical evalua-
tions in the subsequent course of this research, this paper moves be-
yond Kraljič's (1983) original analytic variables and integrates refined
multi-item scales from contemporary literature.

The first dimension was ‘strategic importance’, which relates to the
financial and strategic significance of the purchase (Cannon and Per-
reault, 1999) – reflecting not only the direct monetary value but also
the impact of the purchase outcome on the buying firm's goals,
profitability and customer relationships (Cannon and Perreault, 1999;
Ellis et al., 2010; Krause, 1999; Lau et al., 1999, p. 578). This also in-
cludes the degree to which the purchase is critical to the manufacture
of a firm's products (Ellis et al., 2010). To measure this construct, a
5-item scale for strategic importance was developed, incorporating
two items related to monetary value and effect on profitability from
Lau et al. (1999), one item about management priority and two items
about relative importance from Ellis et al. (2010).

The second dimension was ‘supply risk’, which relates to the
threat of a temporary or permanent perturbation or disruption of
supply associated with a firm's supply network (Wagner and Bode,
2006). This includes supplier business risks, such as capacity
constraints, quality problems or technological changes in the
supply market (Zsidisin et al., 2000). In particular, this dimension
pertains to the threat of financial instability of suppliers and the
consequences of supplier default (Wagner and Johnson, 2004).
Empirical evidence suggests that supply risk may stem from poor
operational performance or opportunistic behavior of suppliers
(Hallikas et al., 2004; Spekman and Davis, 2004). In this respect,
lock-in situations are an important threat, as they make an orga-
nization highly dependent on a supplier, due to the very limited
number of alternative sources (Hoffmann et al., 2013; Hunter et al.,
2006; Schoenherr and Mabert, 2011). For measuring this construct,
a 7-item scale was developed that incorporates three items about
capacity shortages, supply problems and supplier demise. Three
further items about the availability of alternative sources were
sourced from Hunter et al. (2006), whereas one additional item
about supplier capacities was adopted from Schoenherr and Ma-
bert (2011). In completing the questionnaire, the respondents
were required to state the extent to which they agreed with the
corresponding statements on a 7-point Likert scale (anchored at 1
¼ ‘strongly disagree’ to 7 ¼ ‘strongly agree’) (see Table 2).

3.2. Tactical sourcing levers: survey items were developed in a in a
world café approach

Over time, literature discussed multiple sets of tactics related to
purchasing portfolio models (see Table 1). As discussed previously,
recent studies have systematized this knowledge and developed a
taxonomy of seven core tactical sourcing levers, whereby each lever
consists of a set of similar activities that are used to improve sourcing
performance for a sourcing category (Hesping and Schiele, 2015;
Schiele, 2007). However, contemporary literature provides very lim-
ited guidance regarding the activites related to each lever which may
serve as indicators in emperical investigations. Consequently, the
present study capitalized on extensive collaboration with one large,
global, automotive OEM to develop a list of indicators for the appli-
cation of the seven core tactical sourcing levers.

Tactical sourcing levers directly address actions that decision
makers can take to achieve desired outcomes (Cuervo-Cazurra
et al., 2013; Shrivastava, 1987). This strong practical orientation
suggests an academic-practitioner collaborative research approach
to identify relevant indicators (Tranfield et al., 2004; Trim and Lee,
2004; Yin, 2009). In other academic-practitioner research
collaborations, scholars tended to use Delphi method, focus groups
or the world café methodology (Kidd and Parshall, 2000; Merton,
1990; Morgan, 1997).

The Delphi method is based on a structured series of ques-
tionnaires with items and rankings followed by controlled feedback
(Rowe and Wright, 2001). However, the iterative survey process that
can last several weeks was in most cases found disadvantageous as it
often results in a low response rate. Distinct from the Delphi method,
“focus groups are a form of group interview that capitalizes on com-
munication between research participants in order to generate data”
(Kitzinger, 1995, p. 299). However, the recommendation that the ideal
focus group size is limited to 8 to 12 participants was found dis-
advantageous (Morrison, 1998). Some authors also noted that multiple
sessions for the same group may have to be scheduled to collect rich
and stable data, making the process arduous and difficult to manage
(Kidd and Parshall, 2000).

The world café is a promising and powerful approach to effective
and efficient identification of items for a theoretical concept (Hoffmann
et al., 2013; Schiele and Krummaker, 2011). In essence, it uses “intimate
conversations at small café-style tables, or in small conversation clus-
ters, [which] link, and build on each other as people move between
groups, cross-pollinate ideas” (Tan and Brown, 2005, p. 85). Different
from the majority of other quantitative and qualitative research ap-
proaches, world café methodology directly integrates practitioners into
the research process. It stimulates dialectic discussions between aca-
demics and practitioners and among practitioners with various back-
grounds and experiences. This strategy avoids narrowly-minded ‘tool-
box thinking’ (Ellson, 2009), while allowing a large group's knowledge
to be captured much quicker than through the data collection process
based on multiple interviews. Although the world café shares some
characteristics with focus groups, its distinguishing features make it
more suitable for the present study's setting. First, the number of ‘café’
tables could be adjusted to allow involvement of 24 participants re-
presenting the focal company's entire range of sourcing categories
(Brown and Isaacs, 2005). Second, the world café can be held in one
session, thus avoiding problems associated with reoccurring sessions,
such as participant unavailability and attrition.

The data collection strategy adopted in this study, as noted
above, followed the basic world café structure, suggested by
Brown and Isaacs (2005), Prewitt (2011) and Hoffmann et al.
(2013). It comprised of the following activities: (1) In the early
stages of the café preparation, academics and practitioners en-
gaged over several months to come to a shared foundation of the
research question. Simultaneously, moderators, location and pos-
sible participants of the world café were identified. During the
review of extant literature on sourcing levers, several cost saving
activities were identified. To stimulate table discussions, these
activities were printed on DIN A0 posters. The study participants
were invited to change, add or integrate findings by making notes
on the posters. Three tables with six to seven seats were set up to
allow multiple participants from diverse backgrounds to partici-
pate in discussions, while retaining an ‘intimate’ atmosphere that
facilitates interaction (Brown and Isaacs, 2005; Prewitt, 2011).
(2) Three to four sourcing levers were discussed at each table.
Three discussion rounds were held, each lasting 30 to 40 minutes.
After each round, participants at each table split up to form new
group constellations at different tables. While each participant was
required to sit at each table, there was no pre-defined order. The
main goal was to allow all individuals to engage in the discussion
of all presented sourcing levers. (3) At the end of the discussion
rounds, academic facilitators and participants came together for a
collective concluding session. Having just discussed all of the
presented sourcing levers, participants now had the chance to
contrast them, as well as eliminate possible overlaps and incon-
sistent findings. As a part of this session, each participant had the
chance to evaluate the results by placing stickers on several



Table 2
Survey items, cross loadings, means and standard deviations.

Strategic imp.a Supply riska t-valueb Whole sample n¼107 Non-critical n¼11 Leverage n¼8 Bottleneck n¼55 Strategic n¼33

Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.

Strategic importance - based on Lau et al. (1999) and Ellis et al. (2010) (AVE ¼ 0.730; CR ¼ 0.915; Cronb. α ¼ 0.876)

imp_1 This sourcing project makes up a high proportion of the annual pur-
chasing volume (monetary) of our field.

0.745 (�0.131) 4.640 3.33 1.81 2.45 1.29 4.38 2.13 2.25 0.87 5.15 1.46

imp_2 This sourcing project is of high priority to our management. 0.875 (�0.164) 7.205 3.85 2.03 1.91 0.83 5.63 1.06 2.67 1.32 6.03 0.92
� The end customer easily recognizes the quality of the requested parts.* � � � � � � � � � � � � �
imp_4 The requested parts are more important than most other parts in our

field.
0.857 (�0.189) 7.685 3.20 1.79 1.73 1.27 3.88 1.64 2.47 1.45 4.73 1.33

Imp_5 This sourcing project is more important than most other sourcing pro-
cesses in our field.

0.930 (�0.200) 9.266 3.15 1.76 2.00 1.18 3.75 1.49 2.13 1.00 5.09 1.18

Supply riska - based on Hunter et al. (2006), Schoenherr and Mabert (2011) and Wagner and Bode (2006) (AVE ¼ 0.835; CR ¼ 0.973; Cronb. α ¼ 0.967)

risk_1 Many alternative suppliers can ensure the supply of parts during capacity
bottlenecks.

(�0.170) 0.908 9.572 2.34 1.70 5.36 1.03 5.38 1.41 1.76 1.00 1.55 0.71

risk_2 Many alternative suppliers can ensure the supply of parts in the event of
supply problems.

(�0.157) 0.901 9.390 2.33 1.70 5.27 1.10 5.38 1.41 1.75 0.97 1.58 0.83

risk_3 Many alternative suppliers can ensure the supply of parts if a supplier is
eliminated.

(�0.193) 0.919 10.257 2.45 1.67 5.18 1.25 5.63 1.30 1.96 0.94 1.58 0.75

risk_4 We can choose between a variety of alternative suppliers. (�0.149) 0.914 10.203 2.75 1.75 5.45 1.21 5.75 1.49 2.22 1.24 2.00 0.90
risk_5 Many alternative suppliers are possible for these parts. (�0.153) 0.892 9.789 2.89 1.69 5.45 0.93 5.50 1.41 2.38 1.33 2.24 0.97
risk_6 There are many alternative suppliers who can supply us with these parts. (�0.187) 0.943 10.980 2.70 1.71 5.45 1.04 5.50 1.41 2.24 1.25 1.88 0.78
risk_7 Many alternative suppliers have the necessary capacities to manufacture

these parts.
(�0.252) 0.920 11.094 3.07 1.66 5.55 1.29 5.63 1.19 2.75 1.31 2.15 0.80

7-point Likert scale: 1 ¼ ‘strongly disagree’ and 7 ¼ ‘strongly agree’
*Item dropped due to low loading

a All outer loadings are significant at p o 0.001; cross loadings shown in brackets
b t-values shown for outer loadings only
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indicators they considered the most important. As a result, 23
activities (A1-23) were assigned to the seven core tactical sourcing
levers (see Appendix A Table A.4).

The world café discussions showed that purchasing agents
differentiate various degrees to which they employ a certain tac-
tical sourcing lever and corresponding activities. For example,
when the entire volume was concentrated on one supplier re-
spondents indicated an extensive use of that activity. However,
when only a limited share of the volume was concentrated on one
supplier respondents indicated less use of that activity. Similarly, if
time and resources were limited for ‘price evaluations’, the re-
calculation sometimes focused on the raw material costs of one
main component only. With more time and resources, recalcula-
tions may include the entire bill of materials as well as logistics
and overhead costs. Therefore, in the subsequent survey, the re-
spondents were asked to relate their answer to the time and re-
sources invested in previous projects, indicating the extent to
which they applied each sourcing activity (grouped into seven core
sourcing levers) using a 7-point Likert scale anchored at 1 ¼ ‘not
used’ to 7 ¼ ‘extensively used’: ‘For this sourcing project, which
activities of the following sourcing levers are used (also in team
with other functions)?’ (see Appendix A Table A.4).

3.3. Sample frame and data collection: ‘front-line’ purchasing agents
for direct purchases were questioned at the point of supplier
nomination

Unit of analysis was the multitude of direct sourcing projects
managed at the European headquarters of the same automotive OEM
that took part in the world café. The study intentionally focused on
direct sourcing projects within a single OEM in order to get access to a
reasonable number of comparable sourcing projects and ‘front-line’
purchasing agents. Several of the analyzed tactical sourcing levers may
be relevant to both direct purchases, which immediately enter the
firm's core products, and indirect purchases, which tend to serve as
input for the day-to-day business operations. However, indirect pur-
chases were not included as the focal firm follows distinct purchasing
processes for indirect purchases that might have limited the access to
purchasing agents and biased the selection of sourcing projects and the
employment of sourcing levers (Cox et al., 2005; Karjalainen and Salmi,
2013; Van Weele, 2002). The focal firm's category managers for direct
purchases are directly involved in most purchasing activities. The focal
firm's processes for indirect products in contrast, involve a high degree
of decentralized orders from a wider number of non-professional
buyers. For example, the category managers for direct purchases are
immediately involved in employing the ‘price evaluation’ lever, in-
cluding value and cost analysis methods. Indirect purchases, in contrast
highly use blanket order processes involving previous sourcing activ-
ities such as tender preparation by non-professional purchasers.”

Sourcing projects are not independent from each other in a way
that ‘volume bundling’ in a certain sourcing project, for example,
may only become possible because related items from sourcing
projects are bundled together to increase volume per request of
quotation. With regard to this interdependence, the focal firm has
an established category management process, forcing category
managers to regularly review their sourcing projects in the context
of related sourcing projects and the entire purchasing department.
This breath of experience allowed the respondents to relate to a
wider range of sourcing projects when answering the ‘strategic
importance’ and the ‘category-spanning optimization’ survey items.

The OEM's direct purchasing activities are highly centralized.
Nearly all of the purchasing projects are managed by the category
managers being situated at the European headquarters. That way, the
full global range of the OEM's direct purchasing activities could be
accessed for this study. Most of the category managers have a com-
mon European cultural backgroundwhichmight have influenced their
choice of sourcing levers. However, in the category management
process the category managers regularly coordinate their approaches
with purchasing entities in the involved global regions. Hence, it was
not expected that cultural preferences have a strong influence on their
choice of tactical sourcing levers.

For the category managers, the overarching strategy for the entire
purchasing department only functions as rough guidelines. At the
core of their decision making are the specific characteristics of the
sourcing category (Hesping and Schiele, 2015). Nevertheless, as a
possible limitation, the OEM's overall business strategy might have
limited the choice of tactical sourcing levers by the questioned ca-
tegory managers (Baier, 2008). To minimize this limitation, at the
beginning of this study, academics and practitioners engaged for a
period of more than two years. Thereby, it was found that the OEM's
purchasing organization has reached a high degree of maturity.
(Paulraj et al., 2006; Schiele, 2007; Van Weele, 2010). The OEM's
overall business strategy builds the basis for its purchasing policies
and is fully reflected in its functional purchasing strategy. Next to cost
saving targets, the functional purchasing strategy includes targets for
innovation, security of supply, quality and sustainability which are
broken down to each sourcing category. Previous studies assume that
“mature purchasing organizations apply world-class best practices”
(Schiele, 2007, p.274). Therefore, it is expected that an extensive
range of tactical sourcing levers is applied by a mature purchasing
organization to the OEM's sourcing projects.

All survey items were pre-tested with an expert panel of ca-
tegory managers from the focal firm, none of whom previously
took part in the research process. They were asked to check the
relevance of all questions and identify vague concepts or un-
familiar terms. To minimize bias arising from information recall,
the supplier nomination stage was chosen as point of reference for
the purchaser. For supplier nomination, the category manager has
to present the strategic rationale of the respective sourcing project
to management at the corporate sourcing committee.

The data collection process aimed to generate a data set that re-
presents the full range of the focal company's direct sourcing projects.
Thereby, data about 107 direct sourcing projects could be collected
between May and September 2014. The focal company launched
products and respective sourcing projects throughout the year.
Therefore, it was expected that the data set is not affected by seasonal
effect or exceptional sourcing events. Each time a supply contract was
awarded and registered in the IT-system in the respective period, the
responsible category manager was visited by the researcher and the
questionnaire was completed jointly. In this way, and random selec-
tion of sourcing projects and a maximum validity was ensured gen-
erating high quality data (Srinivasan and Ratchford, 1991). In a few
cases, several projects have been completed and registered in the IT-
system by the responsible purchaser in the same period. In that case,
one sourcing project has been randomly drawn by the researcher. Due
to the IT-system architecture, some of the registered sourcing projects
are solely ‘virtual’ and do not reflect really existing sourcing projects.
These ‘virtual’ sourcing projects might stem from a new ‘version’ of a
sourcing project in the IT-system, when for example making changes
to the technical quotation documents during the quotation process.
The researchers payed attention that none of these ‘virtual’ sourcing
projects entered the data set.
4. Analysis and findings: comparative tests show significant
differences in sourcing lever profiles across portfolio quadrants

Initially, confirmatory factor analysis (CFA) was used to assess
reliability and validity of the multi-item, reflective scales for ‘strategic
importance’ and ‘supply risk’ (Hair et al., 2013). Survey items, item-
to-construct loadings, means, standard deviations, average variance
extracted and scale reliabilities are listed in Table 2, while Table 3
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reports on inter-construct loadings. All item-to-construct loadings
were significant (po0.001) and were well above the cut-off value of
0.7 indicating a substantive contribution. Reliability of the scales was
also tested using Cronbach's alpha, average variance extracted (AVE),
and composite reliability (CR) scores. Cronbach's alpha and CR sta-
tistics both substantially exceed the threshold value of 0.7, indicating
internal consistency. In addition, both scales surpass the minimum
value of 0.5 for AVE, indicating convergent validity. Discriminant
validity of the scales was also assessed by checking the item-to-
construct loadings and using the Fornell-Larcker criterion. The item
loadings onto the corresponding construct showed no critical levels
of cross-loadings, while all square roots of the AVE were higher than
the corresponding inter-construct correlations, indicating uni-
dimensionality (Hair et al., 2013).

Thereafter, the analyzed sourcing projects were classified into the
quadrants of the Kraljič matrix; namely non-critical (‘low strategic
importance’ and ‘low supply risk’), leverage (‘high strategic im-
portance’ and ‘low supply risk’), bottleneck (‘low strategic importance’
and ‘high supply risk’) and strategic purchases (‘high strategic im-
portance’ and ‘high supply risk’). Using dichotomization by mean split,
the continuous measurements for ‘strategic importance’ and ‘supply
risk’ were used to create ‘low’ and ‘high’ groups based on whether the
scores were greater or less than the mean of the 7-point Likert scale
(Cohen, 1983; DeCoster et al., 2009; MacCallum et al., 2002). An ob-
servation was classified as ‘low’ if the variable score was below ‘4’ and
as ‘high’ if the score was equal or above ‘4’. Using these categorical
variables, each sourcing project was classified as ‘non-critical’, ‘lever-
age’, ‘bottleneck’ or ‘strategic’.

4.1. Sourcing lever profiles by portfolio quadrant: not all tactics fit to
the suggestions of the Kraljič matrix

Finally, as part of this investigation, profiles for the 23 activities
as well as for the aggregated tactical sourcing levers were devel-
oped for each of the four portfolio quadrants. The scores for each of
the seven tactical sourcing levers were calculated from the mean of
the corresponding sourcing activities. These profiles were subse-
quently compared with the average profile across all 107 sourcing
projects (see Appendix A Table A.4 for details). Then, the profiles
were formally tested for significant differences and similarities
among the portfolio quadrants using non-parametric tests. Thereby,
the Kruskal-Wallis H allowed analyzing differences and similarities
jointly among all four portfolio quadrants, while the Mann–Whit-
ney U test allowed separate analyses of pairs of two portfolio
quadrants (Hollander et al., 2013). Similar to formative indicators,
each activity defines a different aspect of the same domain, i.e. a
tactical sourcing lever. Therefore, the activities related to the same
tactical sourcing lever were not required to correlate (Diamanto-
poulos and Winklhofer, 2001). The test results for each analyzed
activity and tactical sourcing lever are reported in the Appendix A
7-point Likert scale: 1¼ ‘not used’ and 7 ¼ ‘extensively used’

Table A.5. To allow for a visual interpretation, the test results for the
seven tactical sourcing levers have also been plotted in Fig. 2. In the
following paragraphs, the sourcing lever profiles and significant dif-
ferences across portfolio quadrants were discussed in relation to the
generic tactics from the literature review listed in Table 1.

The findings in the following discussion need to be interpreted
with regard to the fact that this study intentionally focused on
Table 3
Inter-construct loadings.

Strategic importance Supply risk

Strategic importance 0.854 �
Supply risk �0.204 0.914
direct sourcing projects within one large, global automotive OEM
to allow accessing the knowledge of front-line purchasing agents.
Remedies have been taken to reduce potential bias as described in
the sections on data collection and limitations. Still, the pattern of
sourcing lever application may potentially be influenced by the
respondents’ norms they developed in response distinct degrees of
strategic importance and supply risk.

� Non-critical purchases (n¼11) account for 10.3 percent of all
cases. This portfolio quadrant is characterized by a below
average ‘strategic importance’ (2.02) and a below average
‘supply risk’ (2.61) (see Table 2). The below average scores for
‘optimization of supply relationships’ (2.27) (see Figure 3.6) and
‘product optimization’ (3.11) (see Figure 3.4) fit well to generic
tactical suggestions listed in Table 1. This is intuitive, as non-
critical purchases are less complex and important to the busi-
ness. Therefore, available literature suggests forging a greater
variety of transactional supplier relationships, while product
standardization becomes important for reducing the effort of
managing a large number of technical variants (Handfield et al.,
2009; Kraljič, 1983; Lysons and Farrington, 2012; O'Brien, 2012).
However, in contrast to this advice, in this study, ‘volume
bundling’ (4.14) was the least utilized approach across all four
portfolio quadrants (see. Figure 3.1) (Hess, 2010; Kraljič, 1983;
Lysons and Farrington, 2012). In comparison to strategic pur-
chases, non-critical purchases show similar scores for ‘extension
of supply base’ (�0.04; p¼0.957) (see Figure 3.3) and ‘price
evaluation’ (þ0.01; p¼0.978) (see Figure 3.2). This finding is
surprising, as non-critical products were supposed to require a
rationalization of the supply base, without the need to conduct
‘price evaluation’ such as target or open book costing (Cavinato,
2006b; Handfield et al., 2009; Johnson et al., 2011; Monczka
et al., 2011; O'Brien, 2012).

� Leverage purchases (n¼8) account for 7.5 percent of all cases.
This portfolio quadrant is characterized by an above average
‘strategic importance’ (4.41) and a below average ‘supply risk’
(2.46) (Table 2). Leverage purchases score below average for
‘product optimization’ (2.25) only (see Figure 3.4). Such pur-
chases are of a high monetary value and allow choosing among
several alternative suppliers. Therefore, as pertinent literature
suggests (see Table 1), purchasing teams strongly exploit the
company's buying power through ‘price evaluation’ (5.50),
‘volume bundling’ (4.78) and ‘extension of supply base’ (3.71)
(see Figure 3.1 to 3.3). On the other hand, they do not actively
collaborate with suppliers in terms of ‘product optimization’
(2.25) (Caniėls and Gelderman, 2005; Cavinato, 2006b; Day
et al., 2002; Handfield et al., 2009; Hess, 2010; Kraljič, 1983;
Lysons and Farrington, 2012; Monczka et al., 2011; O'Brien,
2012; Van Weele, 2010). In the present study, purchasing teams
relied the most on ‘price evaluation’ and significantly more than
when making bottleneck purchases (þ1.53; p¼0.006) (see
Figure 3.2). At the same time, they relied the least on ‘product
optimization’ and significantly less than when considering
strategic purchases (�1.29; p¼0.038) (see Figure 3.4).

� Bottleneck purchases (n¼55) account for 51.4 percent of all
cases. This portfolio quadrant is characterized by a below
average ‘strategic importance’ (2.38) and an above average
‘supply risk’ (5.85) (see Table 2). Bottleneck purchases score
below average for six out of seven tactical sourcing levers. Only
‘optimization of supply relationships’ approached the average
value. As listed in Table 1, available literature suggests focusing
on volume insurance (Caniėls and Gelderman, 2005; Cavinato,
2006b; Day et al., 2002; Handfield et al., 2009; Kraljič, 1983;
Monczka et al., 2011; O'Brien, 2012). However, it is surprising
that purchasing teams analyzed in the present study relied
more on ‘optimization of supply relationships’ (3.12) (see
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Figure 3.6) than on ‘extension of supply base’ (2.93) to establish
alternative sources (see Figure 3.3.). In comparison to strategic
purchases, significantly less effort was invested into ‘extension
of supply base’ (�0.73; p¼0.037) (see Figure 3.3), while, in
comparison to non-critical purchases, when making bottleneck
purchases, participants were much more reliant on ‘optimiza-
tion of supply relationships’ (þ0.85; p¼0.093) (see Figure 3.6).
In addition, ‘product optimization’ (2.35) (see Figure 3.4) seems
to have a very limited potential only. In the case of strategic
purchases, purchasers invest significantly more effort into
‘product optimization’ (þ1.19; p¼0.0001) (see Figure 3.4).

� Strategic purchases (n¼33) account for 30.8 percent of all cases.
This portfolio quadrant is characterized by an above average
‘strategic importance’ (5.25) and an above average ‘supply risk’
(6.15) (Table 2). Strategic purchases scored above average for six
out of seven tactical sourcing levers. Only ‘category-spanned
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optimization’ barely reached the average value (�0.01), while
the highest scores were noted for ‘product optimization’
(þ0.75) followed by ‘volume bundling’ (þ0.47) (see Fig. 2).
Literature on this subject suggests sophisticated and privileged,
cooperative sourcing approaches for strategic purchases (see
Table 1) (Caniėls and Gelderman, 2005; Day et al., 2002; Gel-
derman and Van Weele, 2005; Handfield et al., 2009; Hess,
2010; Johnson et al., 2011; Kraljič, 1983; Lysons and Farrington,
2012; Monczka et al., 2011; O'Brien, 2012; Van Weele, 2010). In
line with this recommendation, this study's findings show that
a wide range of tactical sourcing levers and much effort is
invested into strategic purchases. Thereby, purchasing teams
placed great importance on ‘product optimization’ (3.45) (see
Figure 3.4) and ‘optimization of supply relationships’ (3.33) (see
Figure 3.6). In comparison to leverage purchases (�1.29;
p¼0.038) and bottleneck purchases (þ1.19; p¼0.0001), pur-
chasing teams relied significantly less on ‘product optimization’
(see Figure 3.4). In comparison to the other portfolio quadrants,
strategic purchases score the highest on ‘optimization of supply
relationships’ and significantly higher than non-critical pur-
chases (þ0.85; p¼0.093) (see Figure 3.6). However, in variance
to the recommendations in literature, attaining bargaining
power seems to be even more important, for the current study
participants, as ‘volume bundling’ (4.94) (see Figure 3.1) and
‘extension of supply base’ (3.66) (see Figure 3.3) were identified
as the most frequently used tactical sourcing levers for strategic
purchases.

Findings yielded by the present study identify two groups of tac-
tical sourcing levers, the first of which consists of ‘volume bundling’,
‘price evaluation’ and ‘extension of supply base’. In nearly all portfolio
quadrants, these are the most frequently employed levers. These re-
present what authors call the transaction-oriented, more traditional
sourcing levers focused on ‘capturing most of the value’ on the supply
market in a rather adversarial approach (O'Brien, 2012; Schiele et al.,
2011; Schumacher et al., 2008). The second group consists of ‘product
optimization’, ‘process optimization’, ‘optimization of supply relation-
ships’ and ‘category-spanned optimization. In this study, these are the
least used levers for nearly all portfolio quadrants. According to the
extant literature, these levers are intended to focus on ‘creating value’
in the supply market via a relationship-oriented, more advanced ap-
proach (O'Brien, 2012; Schiele et al., 2011; Schumacher et al., 2008). In
the analyzed sourcing projects, purchasing teams generally tend to
apply transaction-oriented levers to all portfolio quadrants and se-
lectively add more efforts to relationship-oriented levers, when ‘stra-
tegic importance’ increases and ‘supply risk’ reduces.

In Fig. 2, it is striking that the scores for most tactical sourcing
levers are below the mid-point of the 7-point Likert scale with
little deviation (see Table A.4). Only ‘volume bundling’ and ‘price
evaluation’ just score above the mid-point for nearly all portfolio
quadrants. Overall, the data shows that the respondents opted for
a wide range of sourcing levers without focusing on a few or single
lever in extreme form.

Several of the present study findings are well aligned with the
tactics recommended in pertinent literature (see Table 1). For instance,
‘price evaluation’ has been most applied to leverage and strategic
purchases. This corresponds to with earlier studies recommending
target pricing for leverage purchases and open book costing for stra-
tegic purchases. Similarly, in correspondence to existing studies calling
for long-term, privileged relationships, ‘optimization of supply re-
lationships’ was most applied strategic and least applied for non-cri-
tical purchases. Still, in many cases, empirical reality diverges from the
conceptual, normative recommendations (see Table 1). For example,
for non-critical purchases, ‘volume bundling’ is the least used ap-
proach, although several sources strongly recommend consolidating
demand to allow for leverage and efficient processing (Caniėls and
Gelderman, 2005; Kraljič, 1983; Monczka et al., 2011). On the other
hands, ‘optimization of supply relationships’ is frequently used for
bottleneck purchases, instead of the recommended ‘extension of the
supply base’ as a means of expanding the network of alternative
sources (Johnson et al., 2011; Lysons and Farrington, 2012; Van Weele,
2010). For strategic purchases, ‘volume bundling’ and ‘price evaluation’
are even more employed than that the highly recommended ‘opti-
mization of supply relationships’ (Day and Lichtenstein, 2006; Hand-
field et al., 2009; Kraljič, 1983).

Moreover, several publications create the impression that most
tactical sourcing levers are exclusively limited to a single portfolio
quadrant. For example, efficient processing is deemend applicable
solely to non-critical purchases, while long-term supply relationships
pertain to strategic purchases only (Handfield et al., 2009; Johnson
et al., 2011; Lysons and Farrington, 2012; Monczka et al., 2011).
However, findings yielded by this study confirm that, although lit-
erature makes generic recommendations for a certain portfolio
quadrant, “this does not mean [that] the rest of the requirements does
not apply in that quadrant; they do, but it helps to understand [the]
prime focus for each quadrant” (O'Brien, 2012, p. 142). Thus, the pre-
sent study is the first to provide survey-based empirical evidence
supporting the conclusion that tactical sourcing levers are not ex-
clusive to a specific portfolio quadrant. Rather, the entire range of
tactical sourcing levers is applied in practice to each portfolio quad-
rant. In addition, purchasers tend to dedicate more effort to the pro-
cess when moving from bottleneck to non-critical, to strategic and
finally to leverage purchases. Overall, the least effort was invested into
bottleneck purchases. For non-critical purchases, more effort was ad-
ded, especially to ‘extension of supply base’ (þ0.77), ‘product opti-
mization’ (þ0.77) and ‘price evaluation’ (þ0.52). Efforts increased
further for strategic purchases, in particular for ‘optimization of supply
relationships’ (þ1.06) and ‘volume bundling’ (þ0.80). Ultimately, for
leverage purchases, additional effort was invested into ‘price evalua-
tion’ (þ1.01) and ‘category-spanned optimization’ (þ0.86). In sum, in
practice, tactical sourcing levers are applied in an additive manner,
rather as alternatives (see Fig. 3). Caniëls and Gelderman (2007) give a
possible explanation for this phenomenon. In their analysis, the buyer-
supplier relationships for bottleneck purchases are supplier-domi-
nated while leverage purchases are buyer-dominated. A supplier-
dominated power regime may lead to lock-in situations in which the
buyers’ ability to enforce their goals and tactics is often very limited. In
contrast, buyer dominance increases the buyers’ influence and value
appropriation (Chicksand, 2015; Cox et al., 2002). Consequently, in the
analyzed data set, buyers may have spent the least efforts on tactical
sourcing levers for bottleneck purchases and the most for leverage
purchases due to the different prospects of success.
5. Conclusions: tactical sourcing levers are applied in an ad-
ditive manner, rather than as alternatives

To date, in supply management, purchasing portfolio models have
been widely adopted to cluster and strategically manage different
types of purchases. Although it still attracts criticism, the Kraljičmatrix
remains the dominant approach in purchasing portfolio management
(Gelderman and Van Weele, 2005; Nellore and Söderquist, 2000). The
traditional idea of the Kraljič matrix is intuitively appealing as pur-
chases are grouped into four portfolio quadrants, namely non-critical,
leverage, bottleneck and strategic purchases. This classification is
based on the strategic importance of each acquisition and the supply
risk they impose for the buyer. Purchasers follow tactical re-
commendations for each portfolio quadrant to maximize purchasing
performance. However, in practice, strategy implementation is not that
straight forward, as it typically requires discussing and balancing a set
tactics (Caniėls and Gelderman, 2005; Gelderman and Van Weele,
2003; Hesping and Schiele, 2015; Monczka et al., 2011). Tactical
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sourcing levers have an immediate practical relevance as they address
the activities that purchasers use to achieve their goals (Bräkling and
Oidtmann, 2012; Cox, 2014; Hess, 2010; Luzzini et al., 2012; Schiele,
2007; Schiele et al., 2011; Schuh et al., 2011; Schumacher et al., 2008).
Extant research on portfolio models contributed little to the effort to
verify if, in practice, tactical sourcing levers are applied according to
the specific, generic recommendations for each portfolio quadrant
(Handfield et al., 2009; Johnson et al., 2011; Lysons and Farrington,
2012; Monczka et al., 2011). This study set out to rectify this omission.
Following a mixed methods approach, a survey instrument was de-
veloped based on a literature review and highly interactive world café
discussions. Measurement scales were subsequently developed for the
seven core tactical sourcing lever, comprising of ‘volume bundling’,
‘price evaluation’, ‘extension of supply base’, ‘product optimization’,
‘process optimization’, ‘optimization of supply relationships’ and ‘ca-
tegory-spanned optimization’ (Schiele et al., 2011; Schuh and Bre-
micker, 2005; Schumacher et al., 2008). Thereafter, 107 direct sourcing
projects were analyzed for their ‘strategic importance’, ‘supply risk’
and sourcing lever profile. The sourcing projects were thus classified
into non-critical, leverage, bottleneck and strategic purchases. Finally,
these groups of sourcing projects were tested with respect to differ-
ences and similarities in the application of the seven core tactical
sourcing levers. The findings of this study call for a more differentiated
view on recommendations by portfolio models, as was already sug-
gested a decade ago (Caniėls and Gelderman, 2005; Cox et al., 2002;
Cox et al., 2001; Gelderman and VanWeele, 2003). The study confirms
that tactical sourcing levers are not applied as alternatives. Rather, a
mix of the entire range of tactical sourcing levers is utilized with re-
spect to each portfolio quadrant (Cox, 2014) and more effort is added
when moving from bottleneck to leverage purchases.

Previous studies on portfolio models have tended to focus on
overall strategic recommendations for each portfolio quadrant. There-
by, they have contrasted portfolio quadrants in terms of differences in
product characteristics (Kraljič, 1983; Van Weele, 2010), purchasing
skills (Knight et al., 2014), buyer-supplier relationships (Bensaou, 1999;
Dubois and Pedersen, 2002; Gadde and Snehota, 2000), power struc-
tures (Caniėls and Gelderman, 2005; Cox et al., 2002; Cox et al., 2001;
Pazirandeh and Norrman, 2014) and organizational structures (Gel-
derman and Semeijn, 2006). This study goes beyond the approach
adopted in these works, as it empirically links specific, actionable tac-
tical sourcing levers to purchasing portfolio theory.

5.1. Contributions and implications: the full range of tactical sour-
cing levers may be used in each of the four quadrants

The study presents several contributions. First, as initially in-
tended by Kraljič's (1983) ‘policy issues’, the present study con-
firms that purchasing portfolio theory can play an important role
in choosing and configuring a set of tactics to improve purchasing
performance. Its findings show that purchasers clearly apply a
differentiated profile of tactical sourcing levers to each portfolio
quadrant. By operationalizing the seven discussed core tactical
sourcing levers, this study provides 23 activities that can be ap-
plied in practice as a checklist to identify improvement potentials
or each sourcing project (see Appendix A - Table A.4). This activity
level of analysis may provide a rich line of inquiry for future stu-
dies. It may for example be interesting to analyze in more details
why some of the activities from each tactical sourcing lever did or
did not vary between the portfolio quadrants, as potentially ex-
pected (for example A8 vs. A10).

Second, the study provides evidence that purchasers differ-
entiate between two groups of tactical sourcing levers. More
specifically, ‘volume bundling’, ‘price evaluation’ and ‘extension of
supply base’ are mainly transaction-oriented and focus on ‘cap-
turing existing value’ (O'Brien, 2012; Schiele et al., 2011; Schu-
macher et al., 2008). These levers have been applied most fre-
quently in the sample analyzed in this study, irrespective of the
portfolio quadrant. On the other hand, ‘product optimization’,
‘process optimization’, ‘optimization of supply relationships’ and
‘category-spanned optimization’ are predominately relationship-
oriented and focus on ‘creating value’ in collaboration with various
actors (O'Brien, 2012; Schiele et al., 2011; Schumacher et al., 2008).
These levers require collaboration across multiple functions.
However, they have been used the least across all portfolio
quadrants. For several years, many scholars assumed superiority of
relationship-orientation over transaction-orientation in purchas-
ing (Chen et al., 2004; Sheth and Sharma, 1997). However, this
study yielded the contrary findings. Hence, it might be fruitful to
further examine at the tactical level why purchasers invest greater
effort into transaction-oriented than into relationship-oriented
approaches, as well as whether trade-offs exist between these
approaches, as Schiele et al. (2011) suggested.

Third, the results yielded in this study show that, in the ana-
lyzed sample, purchasing teams did not limit certain tactical
sourcing levers exclusively to a single portfolio quadrant. Rather,
each of the seven core tactical sourcing levers was applied to all
portfolio quadrants. This confirms earlier critique on a determi-
nistic adoption and implementation of the generic recommenda-
tions for each portfolio quadrant, such as forming cooperative
partnerships for all strategic purchases (Cox, 2004; Gelderman and
Van Weele, 2003). Yet, the full range of tactical sourcing levers
may be used in each of the four quadrants (Cox, 2014; Hesping and
Schiele, 2015; Luzzini et al., 2012; Schiele et al., 2011; Schumacher
et al., 2008). This finding has important implications on the way
portfolio models are used: The generic recommendations made by
purchasing portfolio models and other management tools may
serve as spaces for debate and social interaction but will most
probably not provide the definite answer to strategic or tactical
problems (Chesley and Wenger, 1999; Jarzabkowski and Kaplan,
2008; Spee and Jarzabkowski, 2009). Purchasing portfolio models
may especially be useful in the discussion about general pur-
chasing approaches at a more abstract, general level with
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personnel from other functions which are not directly involved
with purchasing activities. However, in the implementation, pur-
chasing professionals may still opt for the tactics that best fit the
supply market conditions of the sourcing category at hand, even if
they are not among the generic recommendations. Future research
might ask whether a strict, deterministic adherence to generic
recommendation may even reduce purchasing performance.

Fourth, in the analyzed sample, more effort to implement tac-
tical sourcing levers was added when moving from bottleneck, to
non-critical, to strategic and finally to leverage purchases. In other
words, purchasing teams clearly concentrated their activities on
leverage and strategic purchases and exerted less activities on
non-critical and bottleneck purchases. This suggests that the ap-
plication of tactical sourcing levers within the Kraljič matrix is
done in an additive manner. This additive pattern suggests that
purchasers “draw the attention to particularly important and cri-
tical purchases to limit the extent of necessary analyses and data”
[translated by the authors] (Kraljič, 1977, p. 74), which might in
fact be a meaningful pattern of time and resource allocation. A
possible explanation may be that purchasers adapted their effort
to the portfolio quadrant-specific power structures and resulting
prospects of success. Bottleneck purchases are often supplier-
dominated and may thus be less favorable for the purchasers to
reach their goals than the buyer-dominated leverage purchases
(Caniëls and Gelderman, 2007; Chicksand, 2015; Cox, 2014). Pre-
vious findings suggest that a purchasing portfolio analysis should
play a major role in determining resources and involvement of
purchasing teams (Cox, 2014). Future studies might address this
point to better understand how a sourcing team's resource avail-
ability influences performance outcomes in each of the four
portfolio quadrants. Do more resources in each quadrant lead to
more success or should these resources mainly be bundled on the
important and critical purchases as Kraljič (1977) suggests?

In conclusion, findings yielded by this study confirm that “the logic
of the [deterministic, generic] recommendations made in the quad-
rants [of the Kraljič matrix] are not coherent, are sometimes mis-
guided and often lead to the ‘cherry-picking’ of sourcing levers from
other quadrants […]” (Cox, 2014, p. 20). In the light of the on-going
debate about the rigor and robustness of the Kraljič matrix, future
research and practice may build on a finer differentiated approach to
purchasing category management as discussed by the concept of ‘ca-
tegory supply management’ (Grajczyk, 2015), ‘power positioning tools’
(Cox, 2014), ‘category management in purchasing’ (O'Brien, 2012) or
the concept of ‘modern category management’ (Hesping and Schiele,
2015). To account better for the peculiarities of eachmaterial or service
group, organizations maymove away from a limited number of four or
nine portfolio cells towards a finer differentiation of sourcing cate-
gories. In a modern category management approach, a firm may dis-
tinguish several hundreds of sourcing categories, such as metal sheets,
battery systems or leather applications, based on differentiators such
as production technology, supplier competences or market-facing
areas (Ateş, 2014; Hesping and Schiele, 2015; Monczka and Markham,
2007; VanWeele, 2010). Ultimately, instead of following generic, norm
strategies and tactics for all materials or services placed in the same
portfolio quadrant, “category managers might follow an individual
strategy for each sourcing category, even when placed in the same
portfolio area” (Hesping and Schiele, 2015, p. 145). Purchasing portfolio
models and their generic recommendations may still play an im-
portant role to cluster a firm's or department's range of sourcing ca-
tegories and serve as a platform for a fruitful discussion about possible
purchasing approaches among the involved stakeholders. However,
these generic recommendations will most likely not provide a definite
answer. A finer differentiated market understanding of ‘modern ca-
tegory management’ with potentially hundreds of individual sourcing
category strategies, may require entirely new predictive ‘tools’ that
help the ‘front-line’ purchasers in choosing which activities are more
or less appropriate in particular circumstances.

5.2. Limitations: research on tactical sourcing levers is still a work-
in-progress

A major strength of this study lies in the research design which
relies on the experience of ‘front-line’ purchasing agents, most
knowledgeable about the sourcing context and tactical sourcing levers
they have to consider in their daily work. The study intentionally fo-
cused on direct sourcing projects sourced within a timeframe of
6 month within one large, global automotive OEM to allow for intense
academic-practitioner collaboration. Moreover, this focus also fa-
cilitated access to the knowledge of a comparable and reasonably large
group of purchasing agents within a consistent organizational context.
The automotive industry generally includes a large variety of pur-
chased items (Droege, 1998; Taylor and Taylor, 2008). Still, the study is
unlikely to provide general guidelines for other industries, and espe-
cially for the service or the public sector. Further data collection in
other industries and the public sector, including indirect purchases
and a different time period for additional testing of the proposed
patterns in tactical sourcing lever application, is desirable.

Strategic importance and supply risk and thus the positioning of
products in the Kraljič matrix may change over time (Caniėls and
Gelderman, 2005; Kraljič, 1983). Therefore, this study intentionally
focused on sourcing levers profiles within a limited time frame to
allow a classification of the respective sourcing projects into the Kraljič
matrix. However, sourcing projects are not independent from each
other as one tactical sourcing levers might have been applied in the
past and therefore no longer be relevant to a particular sourcing
project on a later occasion. In other word, previous sourcing projects
might have limited the respondent's choice of sourcing levers in the
analyzed sourcing projects. Future studies may address this limitation
and analyze how sourcing lever application and success is influenced
along a series of sourcing projects in a longitudinal study.

In the data set, leverage and non-critical purchases were un-
derrepresented. This might be due to the industry sample, as
customized, complex and costly systems are typically purchased in
the automotive industry. Therefore, broader cross-industrial in-
vestigations across a greater number of regions and cultures might
help to strengthen the generalizability of the findings along a
wider range of research problems. For instance, the low incidence
of relation-oriented strategies in this sample may be the expres-
sion of corporate culture.

Research on tactical sourcing levers can still be considered as
work in progress. This study focused on the knowledge gained
from purchasing-related practitioners. However, purchasers in-
creasingly work in cross-functional teams which can also affect
their choice and range of available tactical sourcing levers. Future
research might thus go beyond the existing frameworks to in-
tegrate practitioners from other supply market-related functions
such as engineering, logistics or quality management into the re-
search process.

So far, the study lacks evidence on tangible outcomes of whether
tactical sourcing levers were, or were not, successfully applied in
practice. Future research may address this opportunity and analyze
how successful category managers are in ‘cherry picking’ tactical
sourcing levers from any of the recommendations made by Kraljič. If
they are successful, although they ‘infringe’ on Kraljič's or other au-
thor's recommendations this could fundamentally question the utility
of the Kraljič matrix and portfolio models in general.
Appendix A

See Table A.4 and A.5



Table A.4
Comparison of tactical sourcing lever usage across portfolio quadrants.

Ø n¼107 Non-critical n¼11 Leverage n¼8 Bottleneck n¼55 Strategic n¼33

Tactical sourcing lever Activity pos. delta
Ø

mean std.
dev.

pos. delta Ø mean std.
dev.

pos. delta Ø mean std.
dev.

pos. delta Ø mean std.
dev.

pos. delta Ø mean std.
dev.

Volume bundling (Mean) 1 � 4.46 1.56 2 (�0.33) 4.14 1.46 2 0.32 4.78 1.32 1 (�0.26) 4.20 1.67 1 0.47 4.94 1.39
A1 Concentrate volumes on one or very few suppliers. 2 � 5.19 2.04 2 (�0.10) 5.09 2.39 2 0.56 5.75 1.67 1 0.03 5.22 2.02 3 (�0.16) 5.03 2.10
A2 Bundling with subsidiaries and regions. 4 � 4.21 2.39 5 (�0.11) 4.09 2.55 4 0.67 4.88 1.55 4 (�0.19) 4.02 2.41 7 0.19 4.39 2.51
A3 Linking new allocations with current series volumes. 3 � 4.45 2.29 9 (�0.72) 3.73 2.20 6 (�0.20) 4.25 1.98 3 (�0.38) 4.07 2.39 1 0.92 5.36 2.03
A4 Bundling of several requests into a package with a large volume. 7 � 4.02 2.44 11 (�0.38) 3.64 2.46 6 0.23 4.25 2.05 8 (�0.53) 3.49 2.50 4 0.95 4.97 2.21
Price evaluation (Mean) 2 � 4.30 1.47 1 0.19 4.48 1.78 1 1.20 5.50 0.89 2 (�0.33) 3.97 1.50 2 0.20 4.49 1.24
A5 Determination of own price target for negotiation preparation. 1 � 5.23 1.78 1 0.13 5.36 2.06 1 1.14 6.38 0.74 2 (�0.18) 5.05 1.96 2 (�0.02) 5.21 1.49
A6 Gather more (also technically different) offers than is customary. 9 � 3.46 1.81 9 0.27 3.73 2.24 5 1.29 4.75 1.04 11 (�0.39) 3.07 1.67 10 0.24 3.70 1.91
A7 Recalculation of the offered prices. 4 � 4.21 2.31 3 0.16 4.36 2.46 3 1.17 5.38 2.45 6 (�0.42) 3.78 2.38 5 0.37 4.58 2.05
Extension of supply base (Mean) 3 � 3.29 1.68 3 0.41 3.70 1.84 3 0.42 3.71 1.31 5 (�0.36) 2.93 1.70 3 0.37 3.66 1.61
A8 Building up suppliers; e.g. by increasing volumes stepwise. 8 � 3.89 2.28 4 0.29 4.18 2.32 9 0.11 4.00 2.00 7 (�0.25) 3.64 2.37 8 0.29 4.18 2.21
A9 Drive forward use of suppliers from cost�competitive countries. 12 � 3.17 2.28 7 0.74 3.91 2.30 6 1.08 4.25 2.19 14 (�0.46) 2.71 2.13 15 0.26 3.42 2.45
A10 Drive forward (deep) localization, thereby expanding capacities near

place of demand.
15 � 2.81 2.06 12 0.19 3.00 2.00 16 0.06 2.88 1.36 16 (�0.38) 2.44 1.97 16 0.55 3.36 2.29

Product optimization (Mean) 6 � 2.79 1.56 4 0.33 3.11 1.69 7 (�0.54) 2.25 1.25 6 (�0.44) 2.35 1.47 5 0.75 3.54 1.48
A11 Drive forward standardization of parts (reduction of variants). 18 � 2.72 1.98 15 0.10 2.82 2.18 18 (�0.09) 2.63 2.20 20 (�0.54) 2.18 1.49 11 0.89 3.61 2.30
A12 Drive forward use of cost�effective technology/functions (technical

simplification).
16 � 2.79 1.91 8 1.02 3.82 2.04 21 (�0.42) 2.38 2.00 19 (�0.47) 2.33 1.73 18 0.54 3.33 1.93

A13 Early involvement in development teams to e.g. encourage product
improvements with suppliers.

14 � 2.93 1.90 13 (�0.02) 2.91 1.81 21 (�0.55) 2.38 1.69 15 (�0.47) 2.45 1.85 9 0.92 3.85 1.77

A14 Request technical alternatives from suppliers, e.g. innovation/concept
competition.

19 � 2.70 1.95 13 0.21 2.91 2.02 23 (�1.08) 1.63 0.74 17 (�0.28) 2.42 1.81 16 0.66 3.36 2.19

Process optimization (Mean) 4 � 3.24 1.56 5 (�0.18) 3.06 2.25 4 0.35 3.58 1.76 4 (�0.21) 3.02 1.47 4 0.33 3.57 1.39
A15 Optimize (inbound) logistics to e.g. save on packaging or condense

transport.
20 � 2.60 1.99 17 0.04 2.64 2.50 12 0.90 3.50 2.33 18 (�0.20) 2.40 1.99 20 0.10 2.70 1.76

A16 Quality dialogues with suppliers to e.g. avoid release costs and quality
defects.

13 � 2.99 1.86 20 (�0.54) 2.45 2.34 14 0.38 3.38 2.13 13 (�0.26) 2.73 1.75 13 0.52 3.52 1.75

A17 Initiate early capacity planning with suppliers to e.g. avoid bottlenecks
and excessive capacities.

6 � 4.12 2.15 5 �(0.03) 4.09 2.59 10 (�0.25) 3.88 2.10 5 (�0.18) 3.95 2.21 6 0.36 4.48 1.95

Optimization of supply relationships’ (Mean) 5 � 3.11 1.50 7 (�0.84) 2.27 1.32 5 0.14 3.25 1.34 3 0.01 3.12 1.55 6 0.22 3.33 1.49
A18 Increase appeal with suppliers (Preferred Customer) to e.g. gain pre-

ferred access to innovations or capacities.
10 � 3.31 1.86 15 (�0.49) 2.82 1.89 11 0.44 3.75 1.58 9 (�0.05) 3.25 1.85 14 0.15 3.45 1.97

A19 Building up specific capabilities of suppliers; e.g. with joint supplier
qualification.

11 � 3.24 1.78 22 (�1.24) 2.00 1.41 14 0.13 3.38 1.69 9 0.01 3.25 1.78 11 0.36 3.61 1.80

A20 Use individual contract conditions to e.g. arrange specific price
amendments or incentives for suppliers.

17 � 2.78 2.06 22 (�0.78) 2.00 1.79 18 (�0.15) 2.63 1.92 12 0.08 2.85 2.13 19 0.16 2.94 2.09

Category-spanned optimization (Mean) 7 � 2.16 1.58 6 0.33 2.48 1.89 6 0.84 3.00 1.93 7 (�0.18) 1.98 1.48 7 (�0.01) 2.14 1.53
A21 Avoid conflicts with adjacent sourcing categories, e.g. in supplier

strategy or inbound logistics.
21 � 2.27 1.84 18 0.27 2.55 2.02 12 1.23 3.50 2.00 21 (�0.20) 2.07 1.71 21 (�0.06) 2.21 1.90

A22 Bundle volumes with adjacent sourcing categories, e.g. main and at-
tachment parts.

23 � 2.09 1.83 21 0.27 2.36 2.06 16 0.78 2.88 2.03 23 (�0.20) 1.89 1.71 22 0.06 2.15 1.91

A23 Optimize technical aspects in collaboration with adjacent sourcing ca-
tegories, e.g. promote cooperation between suppliers of common
components.

22 � 2.10 1.65 18 0.44 2.55 2.02 18 0.52 2.63 2.13 22 (�0.14) 1.96 1.57 23 (�0.04) 2.06 1.54

7-point Likert scale: 1¼ ‘not used’ and 7 ¼ ‘extensively used’.
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Table A.5
Portfolio quadrants jointly analyzed for differences and similarities.

Non-critical Leverage Bottleneck
Strategic

⇩Non-critical ♢Leverage ⇩Non-critical ♢Bottleneck ⇩Non-critical ♢Strategic ⇩Leverage ♢Bottleneck ⇩Leverage ♢Strategic ⇩Bottleneck ♢Strategic

delta mean p-value delta mean p-value delta mean p-value delta mean p-value delta mean p-value delta mean p-value delta mean p-value

Volume bundling 0.132 0.64 0.199 0.06 0.979§§ 0.80 0.118 (�0.58) 0.311 0.16 0.692 0.74 0.034
A1 � 0.859 0.66 0.828 0.13 0.803 (�0.06) 0.613 (�0.53) 0.522 (�0.72) 0.421 (�0.19) 0.709
A2 � 0.846 0.78 0.615 (�0.07) 0.874 0.30 0.878 (�0.86) 0.388 (�0.48) 0.960§§ 0.38 0.517
A3 � 0.035** 0.52 0.556 0.35 0.593 1.64 0.022** (�0.18) 0.908§ 1.11 0.109 1.29 0.011**
A4 � 0.053 0.61 0.616 (�0.15) 0.782 1.33 0.114 (�0.76) 0.371 0.72 0.267 1.48 0.009***

Price evaluation � 0.036 1.02 0.318 (�0.52) 0.403 0.01 0.978§§ (�1.53) 0.006*** (�1.01) 0.029** 0.53 0.155
A5 � 0.192 1.01 0.378 (�0.31) 0.503 (�0.15) 0.353 (�1.32) 0.065* (�1.16) 0.023** 0.16 0.856
A6 � 0.057* 1.02 0.260 (�0.65) 0.405 (�0.03) 0.978§§ (�1.68) 0.007*** (�1.05) 0.125 0.62 0.146
A7 � 0.203 1.01 0.214 (�0.58) 0.569 0.21 0.945§ (�1.59) 0.082 (�0.80) 0.139 0.79 0.163

Extension of supply base � 0.118 0.01 0.771 (�0.77) 0.177 (�0.04) 0.957§§ (�0.78) 0.158 (�0.05) 0.947§ 0.73 0.037***
A8 � 0.728 (�0.18) 0.675 (�0.55) 0.471 0.00 0.978§§ (�0.36) 0.833 0.18 0.714 0.55 0.302
A9 � 0.112 0.34 0.738 (�1.20) 0.104 (�0.48) 0.595 (�1.54) 0.047** (�0.83) 0.310 0.72 0.159
A10 � 0.206 (�0.13) 1.000§§§ (�0.56) 0.232 0.36 0.824 (�0.44) 0.207 0.49 0.635 0.93 0.063*

Product optimization � 0.001 (�0.86) 0.260 (�0.77) 0.103 0.42 0.392 0.10 0.925§ 1.29 0.038 1.19 0.000***
A11 � 0.071* (�0.19) 0.829 (�0.64) 0.440 0.79 0.397 (�0.44) 0.694 0.98 0.345 1.42 0.007***
A12 � 0.017** (�1.44) 0.119 (�1.49) 0.017** (�0.48) 0.483 (�0.05) 0.870 0.96 0.174 1.01 0.010**
A13 � 0.002*** (�0.53) 0.493 (�0.45) 0.332 0.94 0.117 0.08 0.965§§ 1.47 0.026** 1.39 0.000***
A14 � 0.121 (�1.28) 0.209 (�0.49) 0.471 0.45 0.578 0.79 0.365 1.74 0.051 0.95 0.052

Process optimization � 0.260 0.52 0.506 (�0.04) 0.562 0.51 0.187 (�0.56) 0.407 (�0.02) 0.961§§ 0.54 0.073
A15 � 0.315 0.86 0.274 (�0.24) 0.822 0.06 0.421 (�1.10) 0.134 (�0.80) 0.380 0.30 0.188
A16 � 0.093* 0.92 0.300 0.27 0.351 1.06 0.057* (�0.65) 0.359 0.14 0.867 0.79 0.034**
A17 � 0.769 (�0.22) 0.672 (�0.15) 0.760 0.39 0.804 0.07 0.858 0.61 0.417 0.54 0.339

Opt. of supply
relationships

� 0.203 0.98 0.132 0.85 0.093* 1.06 0.036** (�0.13) 0.656 0.08 0.869 0.21 0.436

A18 � 0.654 0.93 0.270 0.44 0.483 0.64 0.308 (�0.50) 0.407 (�0.30) 0.653 0.20 0.634
A19 � 0.068* 1.38 0.061* 1.25 0.028** 1.61 0.009*** (�0.12) 0.817 0.23 0.750 0.35 0.365
A20 � 0.661 0.63 0.402 0.85 0.274 0.94 0.206 0.23 0.940§ 0.31 0.798 0.08 0.815

Category-spanned
optimization

� 0.245 0.52 0.471 (�0.51) 0.434 (�0.34) 0.765 (�1.02) 0.044** (�0.86) 0.122 0.17 0.533

A21 � 0.090* 0.95 0.172 (�0.47) 0.453 (�0.33) 0.729 (�1.43) 0.012** (�1.29) 0.036** 0.14 0.658
A22 � 0.212 0.51 0.340 (�0.47) 0.395 (�0.21) 0.798 (�0.98) 0.040** (�0.72) 0.144 0.26 0.408
A23 � 0.562 0.08 0.897 (�0.58) 0.309 (�0.48) 0.529 (�0.66) 0.254 (�0.56) 0.435 0.10 0.568

Note: The Kruskal-Wallis H test was applied to all four portfolio quadrants simultaneously; the Mann–Whitney U test was applied to each possible pair of portfolio quadrants; Difference: ***highly significant (pr0.01); **
moderately significant (0.01opr0.05); * slightly significant (0.05opr0.1); Similarity: §§§ highly significant (pZ0.99); §§ moderately significant (0.994pZ0.95); §§ slightly significant (0.954pZ0.9); Moving between portfolio
quadrants: ⇩ from...; ♢ to...
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