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Abstract 

Purpose: The thesis has two objectives. First, from a theoretical perspective, it investigates 
the interrelationship between the theory of supply chain flexibility, the notion of leagility and 
the concept of 4PL. The second and primary objective is to explore the influence 4PLs have 
on leagile supply chain structures by integrating different types of both vendor and sourcing 
flexibility to analyse further whether 4PL providers facilitate a novel form of leagility. 

Design, Methodology & Approach: To suit the exploratory nature of the investigation, 
the thesis adopts an interpretivist, qualitative approach to research. Three semi-structured 
interviews were conducted with a sample of purposively selected 4PL providers. Further-
more, the study follows an abductive research approach because the underlying objective is 
not to test but rather to propose new theory in the field of supply chain management. The 
empirical findings are analysed based on a template analysis, while the quality of the research 
design is assessed by the criteria of credibility, transferability, dependability and conforma-
bility. 

Findings: From a theoretical perspective, a 4PL Leagility Framework is proposed that de-
fines nine different types of leagility. These are generally interrelated; consequently, three 
particular categories were identified that determine the overall leagile configuration of a sup-
ply network: the family of sourcing leagility, vendor leagility or supplier leagility. Empirically, 
however, the framework could not have been tested to its full extent, meaning that none of 
the nine forms of leagility is validated. The study further concludes that 4PL providers may 
increase the level of flexibility within a supply network based on their expertise in coordinat-
ing and integrating the virtual supply chains and transportation networks. It is also argued 
that 4PL providers establish both sourcing leagility and leagile supply chain constructs, from 
the perspective of managing inter-organisational alliances. 

Limitations & Implications: The proposed framework may generally be applicable, alt-
hough not without sacrifices. Practitioners would need to limit their service offerings to par-
ticular industry sectors and product categories. The framework neglects the coordination of 
3PLs. Future research needs extend the sample of 4PLs to the fashion and beverage industry. 

Originality & Value: The thesis is a first attempt to integrate three different streams of 
research, namely, supply chain flexibility, the notion of leagility and the concept of 4PL. The 
thesis proposes a 4PL Leagility Framework that extends the leagility concept beyond the 
material flow decoupling point principle. Ultimately, the research illustrates potential ap-
proaches for 4PLs to facilitate leagile supply chain constructs.
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Glossary 

Third-party logistics: The term third-party logistics refers to external providers that 
manage, control, and deliver logistics activities on behalf of a 
shipper. Thus, 3PL may be involved activities such as in trans-
portation management, warehousing, forwarding services, fore-
casting, documentation handling, cross-docking, consolidation, 
assembly of components, and so on.  

Bullwhip effect: The bullwhip effect refers to a phenomenon that is particularly 
observed in forecast-driven distribution chains. It describes the 
effect that in response to small changes in customer demand, 
the amount of periodical orders fluctuates in larger swings as 
one moves upstream in the supply chain. 

ERP-System: Enterprise Resource Planning systems are basically integrated 
information systems that support various enterprise functions 
by facilitating real-time information sharing across both depart-
ments and organisations. Typical ERP system examples are 
SAP, Oracle and Microsoft Dynamics. 

KPI: Key Performance Indicators refers to a set of individually de-
fined quantifiable metrics that are used to measure the perfor-
mance of particular business processes. 

Postponement: Postponement, also known as a mass-customisation, is a supply 
chain strategy that combines both lean and agile manufacturing 
principles. As such, based on a demand forecast standardised 
modules (modularisation) are manufactured to stock by apply-
ing lean principles, whereas final customisation is postponed 
until customer specific orders are received. 

VPN: VPN describes a private data network that utilises public tele-
communication infrastructure and traffic encryption algorithms 
to provide users with secure remote access to another system. 
In other words, a local private network is virtually extended 
across public networks. 
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1 Introduction 

The first chapter introduces the importance of the research field from both a practical and academic point of 
view. Furthermore, the specific problem, as well as the purpose that the study aims to address, will be outlined. 
This is followed by discussing the research questions and the delimitation of the research project. Finally, the 
last section provides a brief overview of the thesis structure. 

1.1 Background 
“Getting the right product, at the right price, at the right time to the consumer is not only 
the lynchpin to competitive success but also the key to survival” (Mason-Jones, Naylor, & 
Towill, 2000, p. 4061). However, achieving those three fundamental goals is far from simple: 
multiple factors have dramatically increased the stress on supply chains and became the sub-
ject of discussion by a variety of academics within the supply chain management literature 
(Angkiriwang, Pujawan, & Santosa, 2014; Christopher, 2000; Duclos, Vokurka, & Lummus, 
2003; Gosling, Purvis, & Naim, 2010; Manders, Caniëls, & Ghijsen, 2014; Naylor, Naim, & 
Berry, 1999). 

In the present business landscape, organisations operate in a complex, continuously chang-
ing, and uncertain environment as a result of globalisation, technological innovations, and 
changes in customer demands (Duclos et al., 2003; Manders et al., 2014). Deregulation of 
financial markets and international transactions amplified globalisation trends such as off-
shoring, outsourcing, and global sourcing, thereby allowing companies to operate in the most 
profitable locations around the world (Heinemann, 2006). This has not only increased the 
intricacy of supply chains but also intensified the competition from foreign sources, thus 
requiring higher levels of manufacturing and supply chain flexibility from organisations in 
order to compete effectively (Christopher, 2011; Gosling et al., 2010; Manders et al., 2014; 
Sánchez & Pérez, 2005; Swafford, Ghosh, & Murthy, 2006a). Further, technological innova-
tions, particularly in the area of information and communication technologies (ICT), have  
enabled real-time information sharing among organisations, which amplifies worldwide time-
based competition by enhancing the ability to quickly react to external changes (Gunasekaran 
& Ngai, 2004). Additionally, technological progress is occurring at a faster pace, resulting in 
shrinking product lifecycles and a growing proliferation of product variants (Birhanu, Lanka, 
& Rao, 2014; Duclos et al., 2003). Another challenging aspect to maneauver is that the envi-
ronment of e-commerce gives customers unprecedented possibilities to compare and select 
product offers and services, which potentially leads to a decrease in customer loyalty. 

As a consequence, today’s customer is considered ‘smart’ and ‘clever’ (Manders et al., 2014), 
forcing organisations that previously relied on order winning through low-cost arguments to 
instead restructure their product offerings and supply chains (Stevenson & Spring, 2009). 
The sophisticated customer demands tailored products, short lead times, availability, reliabil-
ity, and adequate quality and service at competitive cost (Angkiriwang et al., 2014; Duclos et 
al., 2003; Purvis, Gosling, & Naim, 2014). Consequently, the dynamic, customer-driven mar-
kets are characterised by a high level of demand uncertainty due to the “[…] probability that 
customers will suddenly increase, reduce, cancel, or move forward or backward their orders 
[…]” (Angkiriwang et al., 2014, p. 50). For this reason, organisations need the ability to 
change capacity levels, switch suppliers, have short or negligible step-up-times, use diverse 
modes of transportation, and cope with changes in product variety. In fact, in order to ef-
fectively accommodate uncertainties in supply and demand, academics have started acknowl-
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edging flexibility as a strategic capability (Angkiriwang et al., 2014; Birhanu et al., 2014; Chris-
topher, 2000; Purvis et al., 2014). Some researchers go even further by arguing that flexibility 
is among the most crucial aspects of competitiveness, along with quality, cost, and delivery 
timeliness (Shin, Collier, & Wilson, 2000). However, it has been argued that flexibility, as an 
effective response to demand and supply uncertainty, should be approached from a supply 
chain perspective in a collaborative way, rather than from an individual organisation stand-
point (Angkiriwang et al., 2014; Sánchez & Pérez, 2005; Vickery, Calantone, & Droge, 1999). 
Overall, this has not only refocused the debate on flexibility to the context of supply chain 
flexibility (Vickery et al., 1999) but the altering requirements of the business environment 
have also instigated changes in manufacturing and supply network strategies (Birhanu et al., 
2014; Duclos et al., 2003). 

As such, Naylor et al. (1999) introduced the concept of leagility, which combines the princi-
ples of leanness and agility by utilising the theory of decoupling and postponement. In par-
ticular, the lean paradigm serves the customer’s desire for acquiring quality products at a 
relatively low cost, whereas the agile paradigm addresses the required flexibility to adapt to 
the continuously changing and uncertain environment. The objective is to extract and com-
bine the best practices of both concepts (Vinodh & Aravindraj, 2013). Similarly, in order to 
reduce the complexities associated with global sourcing, international competition, and mass-
customisation, organisations increasingly focus on their core-competencies and outsource 
noncore businesses (Hertz & Alfredsson, 2003; Papadopoulou, Manthou, & Vlachopoulou, 
2013; Purvis et al., 2014). This trend resulted in the development of logistics intermediaries 
and, in particular, the concept of Fourth-party logistics (4PL) providers has evolved as a 
promising solution to deal with the previously illustrated changing business landscape. By 
being an integrator that creates worldwide partnerships and that has the competence to co-
ordinate and redesign supply chains, 4PLs provide the flexibility that is needed to quickly 
restructure supply networks in response to changes in customer demands (Hingley, Lind-
green, Grant, & Kane, 2011; Win, 2008; Yao, 2010). 

1.2 Problem Discussion 
As elucidated in the previous section, the research field of supply chain flexibility, the theory 
of leagile manufacturing, and the concept of 4PL providers emerged as a response to glob-
alisation, technological innovations, and volatile customer demand. Specifically, the concepts 
of leagility (Christopher, 2000; Naim & Gosling, 2011; Naylor et al., 1999; Purvis et al., 2014) 
and 4PL providers (Bade & Mueller, 1999; Büyüközkan, Feyzioğlu, & Şakir Ersoy, 2009; 
Fulconis, Saglietto, & Paché, 2007; Hertz & Alfredsson, 2003; Win, 2008) have received the 
considerable attention of researchers for nearly two decades. However, although there has 
been significant progress in the debate on supply chain flexibility, the topic is still in its in-
fancy (Merschmann & Thonemann, 2011; Moon, Yi, & Ngai, 2012; Stevenson & Spring, 
2009; Thomé, Scavarda, Pires, Ceryno, & Klingebiel, 2014).  

As such, the positive relationship between supply chain flexibility, environmental uncer-
tainty, and firm performance has been validated by both conceptual and empirical studies 
(Merschmann & Thonemann, 2011; Sánchez & Pérez, 2005). Nevertheless, previous re-
search on supply chain flexibility neglects important aspects by being primarily confined to 
a single firm (Thomé et al., 2014), thus, indicating the need to investigate the subject in a 
wider context of inter-organisational collaboration by conducting multi-tier studies (Purvis 
et al., 2014; Stevenson & Spring, 2009; Thomé et al., 2014). Further, the inconsistency among 
academics in measuring supply chain flexibility represents another research gap (Malhotra & 
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Mackelprang, 2012; Moon et al., 2012; Singh & Acharya, 2013). As James Harrington (1991, 
p. 82) once said, “if you cannot measure it, you cannot control it, if you cannot control it, 
you cannot manage it.” Consequently, there is little knowledge about how supply chain flex-
ibility as a whole is influenced by other concepts such as leagility and 4PL providers. How-
ever, it is believed that those three streams of research are overlapping and affecting each 
other. 

Researchers widely acknowledge that the greatest distinction between agility and leanness 
appears to be in the flexibility dimension (Naim & Gosling, 2011; Narasimhan, Swink, & 
Kim, 2006; Naylor et al., 1999; Swafford et al., 2006a). By adopting the viewpoint of Inman 
et al. (2011), which suggest that leanness and agility appear to be complementary only in 
supply chain settings rather than individual manufacturing firms, it is possible to draw the 
boundaries from flexibility to supply chain flexibility and to consider leagility from a supply 
chain perspective. From this perspective, it may be argued that supply chain flexibility is a 
key determinant of the degree of leagility within a particular supply network system. As such, 
within a fashion retail context, Purvis et al. (2014) were the first investigating leagility from a 
supply network and flexibility perspective. Based on a supply chain flexibility framework, 
consisting of sourcing and vendor flexibility, the authors proposed two new forms of leagil-
ity, namely: leagile with vendor flexibility combining agile vendors with lean sourcing prac-
tices, and leagile with sourcing flexibility, which combines lean vendors with agile sourcing 
practices. Besides, Purvis et al. (2014) note further that intermediaries such as trading agents 
were involved to increase the retailer’s flexibility dimension and, thus, the degree of leagility. 
This is consistent with Stevenson and Spring (2009) and Swaminathan (2001), who argue 
that organisations are seeking additional sources of flexibility by using various forms of out-
sourcing to external partners. Interestingly, as previously illustrated the concept of 4PL rep-
resents such a form of logistics intermediaries adding flexibility to a supply network system.  

Although this emphasises that the three concepts are overlapping to a certain degree, schol-
arly research on this topic is very limited. In fact, each stream of research has received sig-
nificant attention individually, but, according to the author’s knowledge, no previous work 
investigates the matter as a whole. The concept of supply chain leagility has never been ex-
plored from a 4PL perspective, thus representing a clear research gap. The issue here is that 
neither the sources nor the types of flexibility that can be brought and achieved through the 
use of 4PLs are clear or visible – specifically, how this will affect the ability of 4PL providers, 
as the focal firm between suppliers and Original Equipment Manufacturers (OEMs), to es-
tablish leagile supply chain structures in the context of sourcing and vendor flexibility. 

1.3 Purpose & Research Questions 
The thesis has two objectives. First, from a theoretical perspective, it investigates the inter-
relationship between the theory of supply chain flexibility, the notion of leagility and the 
concept of 4PL. The second and primary objective is to explore the influence 4PLs have on 
leagile supply chain structures based on the concept of supply chain flexibility, to analyse 
further whether 4PL providers facilitate a novel form of leagility. In other words, do 4PL 
providers ‘perfectly’ level the scales between leanness and agility to ultimately allow the best 
possible leagile supply chain that clients require? 

Accordingly, the thesis follows the work of Purvis et al. (2014) by postulating that the fun-
damental difference between lean, agile, and leagile supply chains appears to be in the differ-
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ent requirements for different types and levels of flexibility. Besides, by broadening the leagil-
ity concept to the perspective of suppliers, 4PLs, and OEMs, the thesis extends the work of 
Purvis et al. (2014) beyond a network solely consisting of suppliers and retailers. In particular, 
the study focuses on the two main components of supply chain flexibility that also serve as 
the measurement tool for leagility: sourcing and vendor flexibility. In that sense, the thesis 
aims at filling the gap in the supply chain flexibility literature by investigating the subject in a 
wider context of inter-organisational collaboration. Moreover, the thesis aims further to add 
knowledge to the research stream of supply chain leagility by exploring its general applicabil-
ity based on a 4PL provider’s perspective. On this basis, the objective is also to gain new 
insights into the capabilities of 4PL providers in terms of restructuring leagile supply chains 
by leveraging and combining different levels of both sourcing and vendor flexibility. As a 
result, the conduction of the research is guided by the following three research questions.  

RQ1:  How do the concepts of supply chain flexibility, leagility, and 4PL overlap and rein-
force each other? 

RQ2: What type of sourcing flexibility (e.g., lean or agile) do 4PL providers establish with 
suppliers and clients and to what extent is this integrated into a leagile construct? 

RQ3: What type of supply chain leagility do 4PL providers facilitate by integrating different 
types of both vendor and sourcing flexibility? 

The first research question investigates the matter from a theoretical perspective by review-
ing the literature of the three streams of research, in order to develop a 4PL leagility frame-
work. The second research question, however, focuses on gaining empirical insights into the 
level of sourcing flexibility that 4PL providers establish with vendors and clients. The inten-
tion is to understand the ability to integrate and combine both low and high levels of sourcing 
flexibility within the same supply network. In this context it is also interesting to elaborate if 
4PL providers primarily establish agile sourcing flexibility with, for example, lean suppliers 
or vice versa. The third step in fulfilling the purpose of the thesis is to investigate whether 
4PL providers facilitate supply chain leagility by integrating suppliers and OEMs with differ-
ent types of vendor flexibility, for instance, lean suppliers with agile OEMs, in combination 
with different types of sourcing flexibility.  

1.4 Delimitation & Disposition 
By investigating the topic of leagility, the author of this paper primarily considers the concept 
from a supply chain perspective, thus taking the configuration of an entire supply chain into 
account. As such, the traditional manufacturing perspective of leagility will be disregarded, 
and the concept will be extended beyond the material decoupling point principle. Further, 
the concept of vendor flexibility is applied to determine the type of manufacturing strategy 
in use and, thereby, the thesis refers to the term ‘vendor flexibility’ by incorporating both 
suppliers and OEMs. Although Purvis et al. (2014) originally explored vendor and sourcing 
leagility within a fashion retail context, this study will investigate the matter in a broader non-
industry-specific environment. In addition, the study follows a cross-sectional time horizon, 
as the research was conducted over a short period of time. Therefore, there is no intention 
to explore how the influence of 4PL on supply chain leagility has evolved over time. 

Moreover, the structure of the thesis follows the purpose of the study and is divided into six 
chapters. The first chapter briefly introduces the importance and topicality of research field, 
followed by outlining the research problem and purpose. Chapter two elucidates the concept 
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of supply chain flexibility in relation to the lean, agile, and leagile paradigms, based on the 
literature available in the research field of manufacturing and supply chain systems. This is 
followed by introducing the concept of 4PL providers and elaborating its correlation to sup-
ply chain flexibility and leagility in order to finally put forward a conceptual framework for 
4PL leagility. Chapter three presents the methodology as well as the data collection proce-
dures and analysis techniques. The fourth chapter illustrates the empirical findings, based on 
in-depth case studies conducted with three 4PL providers. Chapter five analyses the empiri-
cal findings based on the so-called ‘template analysis’ method and in relation to the literature 
of the three streams of research as presented in the second chapter. Ultimately, the sixth 
chapter provides the reader with a conclusion, illustrating the managerial implications and 
suggested avenues for further research.
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2 Frame of Reference 

The second chapter provides the theoretical framework of the thesis by discussing three streams of research, 
namely, the literature on supply chain flexibility, leagility, and fourth-party logistics. The relationships between 
those will be outlined to exemplify how 4PL providers may influence supply chain leagility, which is summa-
rised in the form of a conceptual 4PL leagility framework. 

2.1 The Concept of Flexibility 
Within the economics literature, the term ‘flexibility’ was first introduced by Stigler (1939) to 
describe an organisation’s ability to cope with greater variations in outputs in relation of 
marginal costs (Toni & Tonchia, 2005). Nevertheless, today there is little consensus among 
scholars on the definition of flexibility and, in particular, on supply chain flexibility (Manders 
et al., 2014; Seebacher & Winkler, 2013).  

In general, flexibility is perceived as an adaptive response to internal as well as external 
changes and, thus, environmental uncertainty (Gerwin, 1993; Swamidass & Newell, 1987; 
Upton, 1994; Vickery et al., 1999). More specifically, some academic papers go even further 
by stating that flexibility reflects a system’s capability to change or react with little penalty in 
time, effort, cost, or performance (Morlok & Chang, 2004; Purvis et al., 2014; Upton, 1994). 
According to Stevenson and Spring (2007), uncertainty can take on different forms within 
supply chains, such as uncertainty regarding actions of competitors, reliability of suppliers, 
or in terms of product quality issues and concerns. Additionally, with regards to the supply 
chain context, Angkiriwang et al. (2014) classified uncertainty into three categories of uncer-
tainty, namely upstream (supply), internal (process), and downstream (demand). Regardless 
of the type of supply chain uncertainty, the major key sources can be related to quantities, 
timings, and specifications of end-customer demand, which often lead to the so-called ‘bull-
whip effect’ (Disney & Towill, 2003; Stevenson & Spring, 2007).  

In light of meeting customer demand, the importance of the concept of flexibility has been 
widely researched and acknowledged (Fisher, Hammond, Obermeyer, & Raman, 1994; Oke, 
2005; Olhager & West, 2002; Vickery et al., 1999). Consequently, flexibility has been mainly 
discussed in the context of operations management and, thus, is commonly associated with 
the manufacturing literature of the 1980s and 1990s, when studies focused on the develop-
ment of conceptual frameworks and measures for flexibility and its impact on  a firm’s per-
formance (Angkiriwang et al., 2014; Manders et al., 2014; Seebacher & Winkler, 2013; Ste-
venson & Spring, 2007). From a manufacturing perspective, flexibility is typically defined in 
terms of range, mobility, and uniformity; specifically, it describes a system’s adaptability to 
quickly move from making one product to another at a constantly high level of quality within 
a specific product range (Koste & Malhotra, 1999; Moon et al., 2012; Upton, 1994). 

2.1.1 Dimensions of Flexibility  

The concept of flexibility is a complex multi-dimensional construct, as various dimensions 
have been identified within the existing literature (Angkiriwang et al., 2014; Seebacher 
& Winkler, 2013; Stevenson & Spring, 2007). Nevertheless, those definitions are neither 
standardised nor widely accepted; rather, they overlap, and further confusion is added as 
different names are used for the same dimensions.  
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To demonstrate, a literature review conducted by Manders et al. (2014) revealed that 79 di-
mensions are defined in the manufacturing and supply chain management context. A further 
distinction is made by various scholars who subcategorise the flexibility dimensions, e.g. ac-
cording to the time-horizon of the intended change or in relation to the different activities 
within a supply chain. In this context, Upton (1994) illustrated the difference between oper-
ational (short term), tactical (medium-term), and strategic (long-term) flexibilities. In addi-
tion, Stevenson and Spring (2007) extended the classification hierarchy by a fourth level, 
which addresses supply chain flexibility at the network level (Figure 1). Conversely, other 
authors segment flexibility dimensions into inbound supplier, internal manufacturing, and 
outbound logistics flexibilities (Malhotra & Mackelprang, 2012; Singh & Acharya, 2013). 
Gosling et al. (2010) followed a similar approach by rationalising supply network flexibility 
to vendor flexibility and sourcing flexibility.  

However, despite the inconsistency of classifying flexibility dimensions, various researchers 
agree that flexibility models should distinguish between those flexibilities that are internal to 
the system, describing the system behaviour, and those that are viewed externally by the 
customers, thus determining the actual or perceived performance of a supply chain or a com-
pany (see Figure 1) (Malhotra & Mackelprang, 2012; Oke, 2005; Upton, 1994; Vickery et al., 
1999; Zhang, Vonderembse, & Lim, 2003). More specifically, Upton (1994) and Zhang et al. 
(2003) describe internal flexibilities as a firm’s competencies and external flexibilities as ca-
pabilities. The authors claim further that such a distinction is critical as customer satisfaction 
is achieved by building capabilities on a set of core-competencies. In this context, researchers 
widely agree upon the relevance of the following internal and external components of supply 
chain flexibility, although, occasionally slightly different names may be used (see Figure 1): 
as such, product (or mix), volume, new product (or launch), delivery, access (or distribution), 
and market (or responsive to target markets) are defined as external flexibilities, whereas, 
sourcing (or relationship), logistics, labour, routing, postponement, and information system 
are defined as internal sources of flexibility (Duclos et al., 2003; Manders et al., 2014; Sánchez 
& Pérez, 2005; Seebacher & Winkler, 2013; Singh & Acharya, 2013; Stevenson & Spring, 
2007; Vickery et al., 1999; Zhang et al., 2003). 

 
Figure 1: Dimensions of Flexibility (own illustration (Sánchez & Pérez, 2005; Stevenson & Spring, 2007)) 
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In particular, regarding the operational dimension labour flexibility refers to the number of 
tasks an operator can perform, while routing flexibility is the ability to vary a path that a part 
may take through the production system. On the tactical level, delivery flexibility is the organi-
sational ability to adjust and change delivery dates as per customer’s wish – just-in-time is a 
typical example. Further, volume flexibility is the ability to accommodate changes in production 
output in response to customer demand, whereas mix or product flexibility refers to the ability 
to handle non-standardized orders and to change the range of products currently produced. 
From a strategic perspective, new product or launch flexibility is the ability to rapidly introduce 
new products or product varieties to generate competitive advantage. Market, or responsive to 
target markets flexibility, describes the ability to quickly respond to changing market needs, 
while postponement flexibility is the ability to keep products in their generic form as long as 
customer specifications are known. Finally, the supply chain dimension includes access or dis-
tribution flexibility, which refers to the ability that determines the distribution coverage, 
whereas sourcing flexibility relates to the ability of a system’s coordinator to reconfigure a sup-
ply chain by finding substitutive or new vendors for specific components. Information system 
flexibility refers to the ability of aligning information system architectures with supply chain 
entities in order to effectively meet changing customer demand. Finally, logistics flexibility re-
fers to logistics strategies regarding changing customer needs in inbound and outbound de-
livery services. 

Moreover, previous research revealed that volume flexibility and new product (launch) flex-
ibility have a positive relationship with firm performance (Vickery et al., 1999). Additionally, 
by studying the relationship between manufacturing flexibility and customer satisfaction, 
Zhang et al. (2003) found that both volume and mix (product) flexibility have a strong posi-
tive and direct correlation to customer satisfaction. Similarly, Sánchez and Pérez (2005) con-
cluded that superior performance in flexibility capabilities is positive related to firm perfor-
mance and volume is the most determining flexibility factor. In the context of information 
system flexibility, several empirical studies demonstrated a positive correlation between in-
formation systems, inter-organisational relationships, and enhanced flexibility (Stevenson 
& Spring, 2007). Another study conducted by Malhotra and Mackelprang (2012) found evi-
dence that internal manufacturing and external supply chain flexibilities are complementary 
capabilities. However, the extent to which synergies are generated depends foremost upon 
the paring of internal and external types of flexibility. The authors further note that, in case 
positive synergies exist, the scope of flexibility response is generally enhanced by external 
supplier and logistics flexibilities, whereas internal flexibilities are perceived to enhance the 
achievability of a flexible response. 

2.1.2 Supply Chain Flexibility 

As market competition has intensified over the last decades, the flexibility debate has refo-
cused from internal operation systems to a supply chain context (Angkiriwang et al., 2014; 
Manders et al., 2014; Stevenson & Spring, 2009). According to Swaminathan (2001), due to 
a growing importance of mass customisation, organisations are beginning to seek additional 
sources of flexibility through the use of external supply chain partners, in order to enhance 
the performance of existing internal flexibility capabilities (Purvis et al., 2014). As a logical 
step, the direction of flexibility research has changed too: A growing number of studies on 
supply chain flexibility (SCF) emerged, trying to link internal elements of flexibility to the 
external boundaries of organisations, suggesting that flexibility must be conceived in a 
broader context, as manufacturing is too narrow in its scope (Duclos et al., 2003; Koste 
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& Malhotra, 1999; Narasimhan & Das, 2000; Sánchez & Pérez, 2005; Seebacher & Winkler, 
2013; Vickery et al., 1999).  

In general, Stevenson and Spring (2007) argue that SCF is placed above manufacturing flex-
ibility within the flexibility hierarchy, as it incorporates both internal aspects at intra-firm-
level and a broader range of non-manufacturing services at the inter-firm-level, such as pro-
curement, sourcing, and logistics. Thus, as the flexibility debate primarily concentrates on 
uncertainty in customer demand, SCF is commonly defined “[…] as the supply chain's 
promptness and the degree to which it can adjust its supply chain speed, destinations and 
volumes in response to changes in customer demand” (Lummus, Duclos, & Vokurka, 2003, 
p. 4). A more encompassing definition is given by Angkiriwang et al. (2014, p. 51) who define 
SCF “[…] as the ability of a system or a chain to respond to unexpected and unpredictable 
changes due to uncertain environments to meet a variety of customer needs or requirements, 
while still maintaining customer satisfaction without adding significant cost.” 

It is worth noting that neither of the two definitions address and distinguish between internal 
and external types of flexibility; however, as previously mentioned, this is important to con-
sider. Therefore, building on the above and on the work of Vickery et al. (1999), the author 
of the thesis defines supply chain flexibly as the ability to adaptively respond to changes due 
to environmental uncertainty by incorporating those types of flexibility, whether internal (i.e., 
manufacturing competencies) or external (i.e., supply chain partners capabilities) to the firm 
that directly impact a firm’s customer but without adding significant costs. 

The discrepancy in defining SCF clearly demonstrates that the research field is still in its 
infancy and consensus regarding scope, meaning, definitions, and applicability has not been 
reached (Purvis et al., 2014; Thomé et al., 2014). This could be explained by the lack of 
consensus among researchers of where to draw the boundaries of SCF and how it should be 
measured. Quantifying flexibility is a difficult matter and, as such, some scholars even argue 
against a single measurement for flexibility (Stevenson & Spring, 2007). Consequently, due 
to the limited amount of literature available on flexibility of supply networks, this thesis will 
follow the aforementioned approach of Gosling et al. (2010) by rationalising SCF to vendor 
flexibility and sourcing flexibility. 

2.1.3 Vendors & Sourcing Flexibility  

According to Purvis et al. (2014, p. 103), the term vendor flexibility refers to “[…] the flexi-
bility related to individual vendors within the supply system […]”, whereas sourcing flexibil-
ity, as previously defined in section 2.1.1, is the ability of a system’s coordinator to reconfig-
ure a supply chain by finding substitutive or new vendors for specific components in order 
to adapt to market changes. 

More specifically, vendor flexibility could be further described as the flexibility of the indi-
vidual vendor, either in the form of manufacturing, warehousing, and logistics or as a com-
bination of those (Gosling et al., 2010), while each node is having its own internal and exter-
nal flexibility capabilities (Purvis et al., 2014). Accordingly, vendor flexibility encompasses all 
those types of internal and external flexibilities as highlighted in section 2.1.1 and, of course, 
many more not being elaborated in this thesis, due to the fact of their not being significantly 
important in terms studying leagility from a 4PL perspective. For instance, warehousing flex-
ibility, which refers to the ability to cope with variable inventory volumes (Gosling et al., 
2010), has not been discussed in detail. 
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Sourcing flexibility, on the contrary, represents the idea that the main source of a supply 
network’s flexibility is not a particular vendor’s responsiveness capability, rather than the 
leading firm’s ability to coordinate, redesign and reconfigure the entire supply chain at low 
costs (Purvis et al., 2014). In other words, sourcing flexibility refers to the adaptability of 
adjusting supply chain design in order to accommodate market changes (Gosling et al., 2010). 
Stevenson and Spring (2007) refer to sourcing flexibility as the ease of reconfiguring a supply 
chain by switching partners. In the context of fashion retailers, Christopher, Lowson, and 
Peck (2004) illustrate the concept of sourcing flexibility by making an analogy with the direc-
tor of a theatre play: both work closely together with a team of actors for a limited period of 
time until the team will be disbanded to assemble a new one for the next play. Those exam-
ples show that redesigning, reconfiguration, and the adoption of a larger supplier base are 
the major components of flexible sourcing. However, a final consideration of sourcing flex-
ibility is made by Christopher (2000) and Swafford, Ghosh, and Murthy (2006b): the authors 
emphasise the importance of integrating the virtual supply chain to leverage higher levels of 
communication, coordination and, thus, agility.  

 
Figure 2: Supply Chain Flexibility Framework (adapted from Gosling et al. (2010)) 

Based on the above discussion, Figure 2 introduces a framework for supply chain flexibility 
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2.2 The Route to Leagility 
In order to fully comprehend the concept of leagility, it is essential to have a profound 
knowledge within the two research streams of leanness and agility. Due to their origin, both 
concepts are based on totally different principles regarding their applicability to serve various 
types of customer demand. However, when reviewing the literature on leanness and agility, 
it is crucial to recognise that those can be discussed as either manufacturing paradigms or as 
performance capabilities (Narasimhan et al., 2006). As a consequence, the following section 
will approach the paradigms from a performance capability perspective and the practices 
associated with lean and agile manufacturing systems will be illustrated accordingly. 

2.2.1 The Notion of Leanness 

Originally, the term lean manufacturing had its roots in the Toyota Production System (TPS) 
(Ohno, 1988) and was first introduced by Womack, Jones, and Roos (1990). In general, an 
organisation applying lean principles focuses on reducing non-value adding activities (Nara-
simhan et al., 2006) by eliminating the seven types of waste or ‘muda’ which can be identified 
in a manufacturing system (Ohno, 1988): overproduction, inventory, conveyance, correction, 
motion, processing, and waiting. Consequently, in relation to supply chains “leanness means 
developing a value stream to eliminate all waste, including time, and to ensure a level sched-
ule” (Naylor et al., 1999, p. 108). Mason-Jones et al. (2000) argue that the definition of a value 
stream in lean should be based on a customer and cost perspective rather than the organisa-
tion’s viewpoint. In addition, lean supply chains and manufacturing systems are relatively 
rigid and cannot easily adapt to changing market conditions and, hence, are most applicable 
in market environments that are characterised by stable and predictable demand, low product 
variety, longer product life-cycles, and cost-driven customers (Krishnamurthy & Yauch, 
2007; Narasimhan et al., 2006; Towill & Christopher, 2002). Accordingly, within the supply 
chain management field, the concept of leanness can be described as a competitive strategy 
focusing on cost-leadership (Hallgren & Olhager, 2009; Mason-Jones et al., 2000) by contin-
uously streamlining process flows across organisational boundaries, to achieve efficient, high 
quality mass-production systems based on demand forecasts (also known as a push system) 
(Christopher, 2000). 

Practices commonly associated with lean manufacturing include the concept of just-in-time 
(JIT) deliveries, total quality management (TQM), and total preventive maintenance (TPM) 
on operational performance (appendix 1) (Cua, McKone, & Schroeder, 2001). According to 
a study conducted by Shah and Ward (2003), human resource management (HRM) should 
be considered a fourth practice. By investigating the synergistic effects of all four bundles, 
the authors conclude that, when jointly implemented, the practices are complementary and 
directly and positively affect operational performance. This interrelationship was later con-
firmed by Dal Pont, Furlan, and Vinelli (2008) however, the study revealed that the positive 
effects of HRM are mediated by JIT and TQM. As a consequence, the practices can be 
generally considered as pillars in the lean house, but is suggested to implement HRM prac-
tices at an earlier stage in order to maximise the effect on operational performance.  

2.2.2 The Notion of Agility 

In comparisons to lean manufacturing, the concept of agility has received less conceptual 
development within the literature (Narasimhan et al., 2006). Nevertheless, it is relatively ob-
vious that both paradigms follow a fundamentally different emphasis. Christopher and 
Towill (2001) describe agility as “[…] a business-wide capability that embraces organizational 



2 Frame of Reference 

12 

structures, information systems, logistics processes and in particular mind-sets” that basically 
refer to the ability of an enterprise to effectively and flexibly accommodate customer specific 
demands (Goldsby, Griffis, & Roath, 2006). Therefore, Mason-Jones et al. (2000) describe 
the environment in which organisations apply agile principles as one with volatile demand, 
high product variety, shorter product-life-cycles, and availability-driven customers. In partic-
ular, Naylor et al. (1999, p. 108) suggest that an agile organisation is one that uses “[…] 
market knowledge and a virtual corporation to exploit profitable opportunities in a volatile 
market place.” Consequently, market sensitivity is defined as one of four key characteristic 
of agile supply chains (appendix 2), which demonstrates the capability of sensing and re-
sponding to changes in real demand (Agarwal, Shankar, & Tiwari, 2007; Christopher, 2000). 
Accordingly, demand-driven supply chains are highly dependent on the ability to capture 
real-time information from the point-of-sale. But the degree of market sensitivity is further 
influenced by the capability of data sharing and the level of collaboration amongst supply 
chain partners (Agarwal, Shankar, & Tiwari, 2006). As a result, virtual supply chains need to 
be established through the use of information and communication technologies and, thus, 
representing the second key characteristics of truly agile supply chains. As a matter of fact, 
virtual supply chains are information based rather than inventory based (Agarwal et al., 2007; 
Christopher, 2000). 

However, in order to fully leverage the shared information of a virtual supply chain it requires 
a high degree of process integration between supply chain partners (Agarwal et al., 2007; 
Christopher, 2000). This third key dimension illustrates the importance of collaborative 
working among buyers and suppliers to facilitate joint product development, co-managed 
inventory, and synchronous supply. Network is defined as the fourth ingredient of agility as 
it is growingly recognised that the “[…] real competition is not company against company, 
but rather supply chain against supply chain” (Christopher, 2011, p. 15). This aspect is be-
coming more significant, as organisations increasingly focus on their core competencies and 
outsources all other activities (Li, 2009). In the era of network competition it is perceived 
that those organisations who can better structure, coordinate, and manage the relationships 
with their partners will better leverage the strengths and competencies of the network and, 
thus, achieve greater responsiveness to market needs (Agarwal et al., 2007; Christopher, 
2000). Additionally, Krishnamurthy and Yauch (2007) stress the importance of centralisation 
regarding coordination and planning activities of network based supply chains. However, on 
a manufacturing level, Van Assen, Hans, and van de Velde, S.L. (2000) defined decentralisa-
tion as a critical characteristics, as it allows different segments of organisations to react with 
a faster response time to environmental changes. 

Moreover, agile supply chain practices emphasise greater performance in product customi-
sation (make-to-order) at the cost of mass production, responsiveness, employee training, 
supply chain collaboration, reduced system changeover time and cost, shortened new prod-
uct development cycles, as well as the efficient scaling up and down of operations (Narasim-
han et al., 2006).  

The previous two sections have briefly illustrated the core characteristics of lean and agile 
systems in order to gain insight into the concepts. Though, there is a great amount of litera-
ture available discussing lean and agile strategies, their applicability and impact on firm’s per-
formance, there is considerable confusion among academics over the joint-integration of 
both paradigms within one system (Kisperska-Moron & Haan, 2011; Purvis et al., 2014). 
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2.2.3 Mutually Supportive or Distinct Concepts? 

Krishnamurthy and Yauch (2007) concluded that there are three general attitudes regarding 
the lean and agile paradigms: namely, those who believe that both strategies cannot co-exist, 
those who believe that leanness is a precursor to agility, and those who have confidence that 
both concepts are mutually supportive.  

In particular, Harrison (1997) asserts that both paradigms are distinct concepts and not en-
tirely compatible as agility requires more resources and leanness is focusing on reducing re-
sources. By conducting a simulation research, Goldsby et al. (2006) found evidence that only 
leanness achieves lowest costs and highest service when market demand is stable and pre-
dictable. This is consistent with an empirical study of Narasimhan et al. (2006) which revealed 
that agility outperforms leanness in all measured performance dimension except that of cost 
efficiency. As a result, it can be argued that trade-offs decisions would prevent a lean-agile 
co-existence. Similarly, Kisperska-Moron and Haan (2011) emphasise that the aspect of 
standardisation discourages innovation, differentiation, and complex learning, therefore be-
ing contractionary to agile supply chains. Additionally, there is a stream of thought that ad-
vocates the simultaneous use of both concepts by applying the so-called decoupling point 
practice. However, Krishnamurthy and Yauch (2007) argue that by separating the lean and 
agile paradigm through a decoupling point it is ensured that both strategies do not coexist; 
thus, the lean and agile are mutually exclusive but may exist within the same supply chain. 

On the contrary, various scholars claim that agility can be achieved by utilising and combin-
ing practices and elements of existing systems that are already developed and in use (Gun-
asekaran, Lai, & Cheng, 2008; Inman, Sale, Green, & Whitten, 2011). Some authors go even 
further by suggesting that agile manufacturing is the natural development from the concept 
of lean manufacturing (Gunasekaran et al., 2008; Hormozi, 2001), as it integrates both a range 
of flexible production technologies with lessons learned from the lean paradigm, such as 
TQM and JIT (see 2.2.1). This is consistent with the results of Narasimhan et al. (2006, p. 1), 
which “[…] indicate that while the pursuit of agility might presume leanness, pursuit of lean-
ness might not presume agility.” More recently, Inman et al. (2011) conduced an empirical 
study on 96 U.S. manufacturers, concluding that JIT-purchasing is an antecedent to agile 
manufacturing. In addition, the authors found that the relationship between JIT-production 
and agile manufacturing is not statistically significant. Consequently, both paradigms seem 
to have practices in common, although they each emphasise different elements.  

Since most of the evidence, that leanness is a precursor to agility, would just as well justify a 
“mutually supportive” attitude, it could be argued that both paradigms are compatible and 
complementary concepts. This postulation will be adopted for the further course of this 
work, in order to follow the purpose statement, which is to investigate how the concept of 
leagility is influenced by 4PL; accordingly, the author of this thesis is convinced that the lean 
and agile concept can be jointly integrated. In fact, several researchers share the opinion that 
leanness is an overarching concept with any production system (Inman et al., 2011), thus 
being compatible, mutually supportive (Krishnamurthy & Yauch, 2007), and complementary 
(Naylor et al., 1999) with agility. Accordingly, both concepts being simultaneously applied 
would result in benefits which would not be visible when used in isolation (Krishnamurthy 
& Yauch, 2007). Within a supply chain setting, this is confirmed by Purvis et al. (2014) who 
introduce a joint concept that combines the use of agile vendors with lean sourcing practices, 
or vice versa. Likewise, Inman et al. (2011) support this “mutually supportive” viewpoint by 
arguing that various elements cited as necessary for agile performance are elements of lean 
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manufacturing. Indeed, the ability to produce large and small batches with minimum setups 
(flexible setup) is part of the TPM bundle; relationships with suppliers and setup-time mini-
misation is highlighted in the JIT bundle; cross-trained flexible workforce is covered in the 
HRM bundle; and quality assurance is emphasised in the TQM bundle. Additionally, the 
aspect of reduced process lead-times and costs (Gunasekaran et al., 2008) represent the fun-
damentals of leanness. 

Based on the above discussion, it seems that the concepts of leanness and agility appear to 
be complementary, at least in supply chain settings by applying both strategies at different 
stages (Inman et al., 2011). Nevertheless, in order to analyse the applicability of leagility it is 
necessary to further investigate to what degree and on which bases the concepts can be re-
lated to each other’s characteristics. This issue will be address in the upcoming section.  

2.2.4 Comparing Leanness with Agility and the Role of Flexibility 

In order to differentiate between the competitive priorities of lean and agile systems, Naylor 
et al. (1999) take on a supply chain end-customer perspective by utilising the total value 
metric that may be aggregated as service, quality, cost, and lead-time. As shown in Table 1, 
both paradigms put equal importance on lead-time and quality, whereas the difference stems 
from the varying emphasis on service vis-à-vis costs. Thus, it may be concluded that leanness 
focuses less on customisation while agility places less emphasis on cost efficiency (Naim 
& Gosling, 2011). Mason-Jones et al. (2000) followed a similar but slightly different approach 
by analysing the total value metric in a market qualifiers and market winners setting. Accord-
ing to Table 2, the authors identified quality, lead-time, and cost as the market qualifiers for 
agile supply chains, and service level as the market winner. Conversely, cost is utilised as the 
market winner by the lean concept, whereas service level, lead-time, and quality are perceived 
to be market qualifiers. As a result, both paradigms address the same competitive priorities 
but by emphasising different aspects.  

Table 1: Rating the importance of the different value metrics for leanness and agility (Naylor et al., 1999) 

Metric Agile Lean 
      

Lead-time ○ ○ ○ ○ ○ ○ 
Service ○ ○ ○ ○ ○  
Costs ○ ○  ○ ○ ○ 
Quality ○ ○ ○ ○ ○ ○ 
      

○ ○ ○ = key metric; ○ ○ = secondary metric; ○ = arbitrary metric; 

Table 2: Classification of market winners and market qualifiers (adapted from Mason-Jones et al. (2000)) 

Metric Agile Lean 
      

Market Qualifiers Quality, Lead-time, Costs  Quality, Lead-time, Service Level 
Market Winners Service Level Cost 
  

    

In an attempt to develop a taxonomy to aid the selection of appropriate supply chain types 
pertaining the two paradigms, Christopher, Peck, and Towill (2006) identified further im-
portant differences. A scenario with unpredictable demand and short lead-times is more ap-
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plicable for agile supply chains. On the contrary, leanness is required when demand is pre-
dictable, no matter the lead time. Vonderembse, Uppal, Huang, and Dismukes (2006) con-
clude that innovative products require an agile supply chain structure during the introduction 
and growth stages of the product life-cycle, but a lean strategy should be applied during 
maturity and decline. Standard products, however, need leanness throughout the life-cycle. 
Krishnamurthy and Yauch (2007) highlight that leanness inclines more towards efficient 
mass-production whereas agility towards mass-customisation and responsiveness. Accord-
ingly, Mason-Jones et al. (2000, p. 4064) note further that “[…] what may be regarded as 
‘waste’ in lean production may conversely be essential in agile production,” which is perfectly 
demonstrated by the different emphases on inventory levels; leanness aims at reducing in-
ventory as much as possible but within an agile environment excess inventory is required to 
hedge for changes in customer demand.  

However, it is widely acknowledged among scholars that the greatest distinction between 
agility and leanness appears to be in the flexibility dimension (Naim & Gosling, 2011; Nara-
simhan et al., 2006; Naylor et al., 1999; Purvis et al., 2014; Swafford et al., 2006b; Towill 
& Christopher, 2002). To demonstrate, agility is perceived to be derived from the concept 
of flexibility as its primarily objective is to effectively respond to uncertainty in demand. 
Leanness, in contrast, describes a rigid concept which mainly focuses on creating efficiency. 
From this perspective, Naylor et al. (1999) argue that the most important difference between 
the two paradigms is, in particular, on flexibility for market responsiveness (see flexibility 
dimensions in section 2.1.3). The authors claim further that the seven characteristics high-
lighted in Table 3 represent the prerequisite characteristics of both concepts and thus, can 
be […] regarded as essential, desirable and arbitrary for a given paradigm to be successful 
implemented” (Naylor et al., 1999, p. 109).  

Table 3: Rating the importance of different characteristics of leanness and agility (Naylor et al., 1999) 

Keyword Agile Lean 
      

Use of market knowledge ○ ○ ○ ○ ○ ○ 
Virtual corporation/value stream/integrated supply chain ○ ○ ○ ○ ○ ○ 
Lead time compression ○ ○ ○ ○ ○ ○ 
Eliminate Muda ○ ○ ○ ○ ○ 
Rapid reconfiguration ○ ○ ○  ○ ○ 
Robustness ○ ○ ○ ○ 
Smooth demand/level scheduling ○ ○ ○ ○ 
      

○ ○ ○ = Essential; ○ ○ = Desirable; ○ = Arbitrary     

Consequently, both agility and leanness attribute equal importance to the use of the first 
three characteristics; namely, market knowledge that emphasises the need to determine cus-
tomer requirements, the ability to integrate the supply chain by either establishing long-term 
relationships or virtual networks, and the ability to reduce lead-times in order to provide 
adequate delivery times for customers (Naim & Gosling, 2011; Naylor et al., 1999). The two 
proceeding characteristics are of similar importance and the following should be noted: Agil-
ity requires a high level of rapid reconfiguration and focuses on eliminating as much waste 
as possible, nevertheless, the elimination of all waste is not a prerequisite. In contrast, lean-
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ness strives for eliminating all non-value adding activities, or muda, but flexibility is not con-
sidered as a prerequisite to be lean, although, the supply chain will be as flexible as possible. 
As previously discussed, the latter two characteristics, robustness and smoothing demand, 
illustrated the great differentiation in the dimension of flexibility. In order to stay competi-
tive, agile supply chains need to exploit its capability to be robust to a variety of market 
changes which, however, implies a high degree of flexibility (Purvis et al., 2014; Stevenson 
& Spring, 2007). On the contrary, a lean system focuses on decreasing costs while increasing 
its efficiency by minimising internal and external variations. 

Moreover, Naylor et al. (1999) present another way of using flexibility to distinguish between 
both paradigms by referring to “demand for variability in production” and “demand for va-
riety of product,” as illustrated in Figure 3. In order to directly link those variables to the 
previously discussed flexibility literature, the author of this paper will follow the work of 
Purvis et al. (2014) by referring to them as ‘mix flexibility’ and ‘volume flexibility’ (see 2.1.3). 
Besides the four quadrants of Figure 3, Naylor et al. (1999) stressed that more attention 
should be paid to the shading: the darker areas incline towards leanness and the lighter shad-
ing to agility. Consequently, volume flexibility is perceived to be the dominant factor as it 
clearly differentiate between the lean and agile paradigm (Purvis et al., 2014). In fact, as indi-
cated by the grade of shading in the x-axis, the ability of leanness to cope with volume flex-
ibility is relatively low in comparison to mix flexibility. Therefore, a lean system may operate 
under low levels of both mix and volume flexibility or high levels of mix flexibility while 
exhibiting low levels of volume flexibility (quadrant 2 & 3). Agility, however, is capable of 
coping with either of the two dimensions (quadrant 1 & 4) 

 
Figure 3: Satisfying demand through mix and volume flexibility (adapted from Purvis et al. (2014) 

The authors suggest further that quadrant two and four provide interesting implications: 
Naylor et al. (1999) were the first to coin the term Leagility, by claiming those two quadrants 
can be operationalised through the prudent integration of the lean and agile paradigm in 
order to attain the best of both worlds. In this context, the integration of the two strategies 
was proposed by utilising the concept of decoupling and postponement. Although the work 
of Naylor et al. (1999) is widely accepted within the literature, Purvis et al. (2014) critique 
that the authors did not consider a form of flexibility associated with switching between 
suppliers. However, it is argued that this flexibility type also clearly distinguishes between 
lean supply chains and agile virtual enterprises, as the former establish long-term partnerships 
between organisations whereas the latter creates a network of arm-length partnerships that 
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can be easily reorganised at low cost penalties. In conclusion, this section has clearly illus-
trated that the concept of flexibility, when seen as a performance capability, can be used as a 
central tool to distinguish between the lean and agile paradigm. The concept of leagility and 
how it is affected by flexibility will be discussed in the following section. 

2.2.5 The Concept of Leagility and the Role of Flexibility 

As previously mentioned, in combination with the strategic use of a decoupling point, the 
leagility concept was originally developed by Naylor et al. (1999) to leverage the benefits of 
both paradigms and their inherent flexibilities. Accordingly, a decoupling point is defined as 
the point within a supply chain that separates the customer-driven activities from the demand 
planning and forecasting activities by using strategic stock in the product manufacturing and 
delivery process to buffer between fluctuating customer orders and/or smooth production 
output (Naylor et al., 1999; Purvis et al., 2014). In general, the position of the decoupling 
point depends upon the longest lead-time a customer is willing to tolerate in combination 
with the variability in demand and product mix. As a consequence, agile principles are best 
applied at the downstream side of the decoupling point and lean processes on the upstream 
side. An increase in product mix and fluctuating volume would require a higher degree of 
agility, thus moving the decoupling point upstream and a decrease in both demand variability 
and product mix would result in moving the decoupling point downstream to make the sys-
tem leaner (Krishnamurthy & Yauch, 2007). Naylor et al. (1999) illustrated the general ap-
plicability of the leagile concept by referring to a personal computer supply chain and generic 
supply chain models, such as make-to-order, assemble-to-order, and make-to-stock. 

Over the last decade, various scholars have exploited and extended the concept of leagility 
beyond the material flow decoupling point principle by studying its applicability in new con-
texts (Christopher & Towill, 2001; Krishnamurthy & Yauch, 2007; Purvis et al., 2014; Towill 
& Christopher, 2002; Vonderembse et al., 2006). For instance, Christopher and Towill (2001) 
suggest two additional approaches to establish the ‘marriage’ between the lean and agile par-
adigm, namely, the Pareto curve approach and the Surge/Base demand separation approach. 
The former proposes to use lean methods for the 20 percent of products by volume that 
generate 80 percent of the total revenue, whereas an agile approach should be adopted for 
the remaining 80 percent of slow-moving goods. The latter approach implies to separate the 
two paradigms by utilising lean principles for the more predictable base demand while ap-
plying agile principles for the less predictable surge demand. The authors highlight further 
that the segregation of surge and base demand can be achieved either by separation in space 
or in time. This is consistent with Towill and Christopher (2002) who show that leanness 
and agility can be either combined via parallel process at the same time, in the same process 
at different times, or different process at different times.  

Wikner and Rudberg (2005) followed a different approach by exploiting leagility outside of 
a production context. The authors studied the applicability of leagility in an engineering en-
vironment by decoupling lean and agile processes in distinguishing between engineer-to-or-
der and engineer-to-stock. By adopting a case study approach, Vonderembse et al. (2006) 
demonstrated that lean supply chains are more beneficial throughout the life-cycle of stand-
ard products, while innovative products are better supported by agile supply chain structures 
during the introduction and infancy stage and by a leagile system during maturity and decline. 
In contrast, a hybrid complex product, defined as a combination of both standard and inno-
vative products, may benefit from the adoption of a leagile supply chain throughout all four 
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stages of the lifecycle. Krishnamurthy and Yauch (2007) extended the decoupling point con-
cept from the physical flow of products by illustrating its applicability between an agile ori-
ented ‘sales and services’ department and a lean focussed ‘production’ department. After 
conducting a literature review on leagility covering 63 papers, Naim and Gosling (2011) con-
clude that the decoupling point is not solely limited to the physical flow of goods and, thus, 
suggest that there are various alternatives ‘types’ of leagility possible. Consequently, the leagil-
ity concept may not be universally applicable, it rather indicates that a supply chain has two 
portions, one lean and the other agile (Krishnamurthy & Yauch, 2007). 

This viewpoint was adopted by Purvis et al. (2014): within the context of supply networks, 
the authors illustrated and defined two new forms of leagility based on the concept of sourc-
ing and vendor flexibility, namely: “leagile with vendor flexibility systems, which combines 
the use of agile vendors with lean sourcing practices and leagile with sourcing flexibility sys-
tems, which combine the use of lean vendors with agile sourcing practices” (appendix 3) 
(Purvis et al., 2014, p. 104). Therefore, by linking the concept of leagility with a framework 
for SCF, the authors clearly demonstrate the different flexibility requirements for lean, agile, 
and leagile supply chains. However, the study only explored those two types of vendors’ 
external flexibilities (mix and volume) that clearly distinguish between the lean and agile par-
adigm; thus, new product, delivery, and access flexibility were not considered. Interestingly, 
the study also revealed that fashion retailers strive to limit interdependence with suppliers to 
achieve greater sourcing flexibility by retaining the ability of easily switching partners. Alt-
hough, this was only the case for globally sourced products with high levels of demand var-
iability, it is in contradiction to the supply chain management literature that suggest greater 
benefits for those companies with long-term relationships. For those supply chain settings 
demanding high levels of responsiveness, global trade agents and intermediaries were in-
volved to increase the fashion retailers’ sourcing flexibility by offering the ability to establish 
flexible alliances at short notice and services such as sourcing, supplier quality control, ship-
ping management, and distribution (Purvis et al., 2014). The retailers were not only experi-
encing significant cost savings, based on the intermediaries’ ability of consolidating orders 
with manufacturers and transportations services, but also lower search costs, negotiation 
costs, and enforcement costs as the intermediaries have greater knowledge about foreign 
markets, superior negotiation capabilities, and the ability to take title of the goods. However, 
direct long-term partnerships were employed for locally sourced products and for those large 
volumes items with more stable demand profiles. According to Purvis et al. (2014), this is 
supported by findings from the literature suggesting that the value-added contribution of 
intermediaries is directly correlated to the risk and uncertainty in the particular supply chain 
setting.  

In this context, it is worth noting that Purvis et al. (2014) further specified the term interme-
diaries by referring to third party sourcing and import agencies, or export trading companies. 
Additionally, the authors highlight that those intermediaries are neither having manufactur-
ing facilities nor logistics resources, thus, they are solely none-asset based. The offered ser-
vice is rather in the form of knowledge about the local supplier base. Consequently, the 
provided description is closely related to the characteristics of fourth-party logistics providers 
(Hertz & Alfredsson, 2003; Win, 2008). However, the author of this paper doubts that the 
studied fashion retailers were referring to 4PL, as it is not stated that the intermediaries were 
responsible for managing the retailer’s total supply chain, rather than being responsible for 
specific product orders. Nevertheless, it provides a clear indication that intermediaries may 
facilitate the concept of leagility, at least in the context of sourcing and vendor flexibility. 
Therefore, in the light of the previously proposed supply chain flexibility framework (Figure 
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2) and, in particular sourcing flexibility, it would be interesting to investigate the impact a 
4PL provider would have on leagility in the position of the focal firm (system’s coordinator) 
that redesigns and coordinates the supply chain. But in order to be able to further investigate 
this assumption, the following section will first introduce and discuss the concept of 4PL 
providers as well as their value-contribution to global supply chains. 

2.3 Fourth-Party Logistics Provider 
The field of logistics service providers (LSP) has received the attention of researchers for 
nearly four decades, as the industry has experienced significant growth and the service offer-
ings have constantly developed in knowledge and technology over time (Fulconis et al., 2007; 
Hertz & Alfredsson, 2003; Vasconcelos & Kaminski, 2013). In particular, this development 
can be segmented into three different waves: The first wave was in the beginning of the 
1980s when outsourcing strategies started being largely utilised, followed by the second wave 
in the 1990s, during which firms entrusted conventional LSP with tasks of managing inte-
grated logistics service solutions. Finally, in the third and present wave, at the beginning of 
the 2000s, firms developed into the 4PL concept playing the role of consultants and media-
tors between clients, suppliers and other LSPs. 

Originally, the term ‘4PL’ was first coined by the consulting group Accenture Inc. (Jensen, 
2012; Stefansson, 2006) and has been defined as “an integrator that assembles the resources, 
capabilities and technology of its own organization and other organizations to design, build 
and run comprehensive supply chain solutions” (Bumstead & Cannons, 2002, p. 19). How-
ever, as the concept of 4PL is constantly evolving, due to the complex nature of supply 
chains, various definitions have been put forward in an attempt to specify its characteristics 
and operating conditions (Papadopoulou et al., 2013). This is emphasised by Burnson (2011), 
who argues that a survey among ten participants would probably result in ten different defi-
nitions. As such, Stefansson (2006) describes 4PL as intermediaries that solely provide ad-
ministrative services and, thus, do not possess any assets. Fulconis et al. (2007) refer by 4PL 
to a transactional centre, which creates value by managing information flows. Win (2008) 
defines 4PL as an independent, singularly accountable, none-asset based integrator of the 
supply and demand chains that offers value adding business solutions by controlling time 
and place utilities. Hingley et al. (2011, p. 318) describe 4PL as a neutral and ‘honest broker’ 
that manages the entire logistics process by combining “process, technology and manage-
ment, [thus contributing] equity and distribution assets including systems capability, strategy 
development and process re-engineering skills.” 

Despite the inconsistency of defining 4PL, the above discussion illustrates that academics 
mutually agree upon four key attributes, namely: integrator/single point of accountability, 
supply network infomediary, asset-neutrality, and resource provider. Generally speaking, 
from a material flow perspective, 4PLs serve as an integrator by managing and directing the 
activities of multiple 3PL providers, suppliers, and production enterprises (Hingley et al., 
2011; Win, 2008; Yao, 2010). From an information flow perspective, 4PLs also integrate the 
competencies of 3PLs providers, consulting firms, and technology providers. In other words 
and from a more strategic perspective, 4PLs bring together customers’ need and resources 
available by leveraging the skill sets, strategies, technology, and global reach of the supply 
network (Win, 2008). Therefore, by establishing strategic alliances (Biederman, 2005; Hertz 
& Alfredsson, 2003; Stefansson, 2006) 4PL contribute to the sustainable competitiveness of 
all the collaborating parties (Hingley et al., 2011). This illustrates that “there is a growing 
recognition that individual businesses no longer compete as stand-alone entities but rather 
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as supply chains” (Christopher, 2011, p. 104). Moreover, as the essence and core superiority 
of a 4PL lies in its ability to be an integrator, it acts simultaneously as a single point of ac-
countability for organisations from a diverse range of industries and countries (Büyüközkan 
et al., 2009; Fulconis et al., 2007; Hingley et al., 2011; Win, 2008). Consequently, 4PLs have 
the competence to perform supply chain design, which could be based either on internal 
expertise or on the fact of being in charge of managing the supply chain as an independent 
position (Fulconis et al., 2007) and, thus, enhancing the ability to make overall arrangements 
(Jensen, 2012). Interestingly, by being the focal firm (integrator) that has the competence to 
redesign and coordinate supply chains, the concept of 4PL correlates with the concept of 
sourcing flexibility, which is defined as a system’s coordinator’s ability to reconfigure supply 
chain settings by switching suppliers (Gosling et al., 2010). In other words, the role of being 
an integrator is similar to that of a system’s coordinator in terms of redesigning supply net-
works and managing suppliers. This illustrates the possibility to jointly integrate the two con-
cepts into one framework and that 4PLs might be an effective means to facilitate sourcing 
flexibility. Another indication that 4PLs facilitate sourcing flexibility is given by the afore-
mentioned study of Purvis et al. (2014). The authors conclude that intermediaries increase 
sourcing flexibility through the ability to offer services such as sourcing, supplier quality con-
trol, shipping management, and distribution. Significantly, those provided services are also 
common duties 4PLs are assigned to (Stefansson, 2006; Win, 2008).  

Moreover, effective supply chain coordination requires information sharing capabilities 
(DeGroote & Marx, 2013). In order to fulfil its mediator mission, 4PLs create electronic links 
between the different supply chain partners (Fulconis et al., 2007). Accordingly, by bundling, 
monitoring, and analysing the information flows within a supply network, 4PLs act as ‘trans-
actional centres.’ However, this requires making substantial investments to acquire special-
ized infrastructure in the area of information and communication technology (Büyüközkan 
et al., 2009; Fulconis et al., 2007; Stefansson, 2006). Generally speaking, information availa-
bility and information management is perceived as the key to success for any 4PL (Fulconis 
et al., 2007). 

Asset-neutrality is another important key attribute of 4PL, thus, no investments in trucks, 
warehouses, or traditional handling equipment are made; the only asset 4PLs possess is the 
knowledge in managing multiple 3PL providers, or suppliers and designing supply chains 
(Biederman, 2005; Hertz & Alfredsson, 2003; Stefansson, 2006; Vasconcelos & Kaminski, 
2013). Therefore, the physical movement of goods is outsourced to other logistics service 
providers. However, from a customer perspective, neutrality is also seen as an asset, as it 
guarantees the objectivity of 4PLs in selecting transportation or warehousing providers to 
best serve the customer’s interest, rather than maximising return on its own assets (Burnson, 
2011; Hertz & Alfredsson, 2003; Hingley et al., 2011; Papadopoulou et al., 2013; Win, 2008). 
Additionally, by neutrally managing the supply chain, 4PLs can focus on their core tasks and 
competencies, that is, process improvement, coordination, and supply chain design (Bieder-
man, 2005). Nevertheless, a survey asserts that asset based 3PLs are best suited to elevate 
into providing 4PL services due to existing experiences (Win, 2008), but as a result, 3PL 
often establish separate organisations when entering the 4PL field (Hertz & Alfredsson, 
2003). 

The last attribute, resource provider, is closely related to the argument of asset-neutrality, as 
since 4PLs do not have physical resources, the provided resources are in the form of com-
petencies and knowledge (Win, 2008). Consequently, 4PLs deliver value to their clients by 
bundling and making the resources available within a supply network, which would have 
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otherwise not been accessible to the individual firm. However, there is one particular inter-
nally owned asset based resource that 4PLs provide to their clients – namely, information 
and communication technologies such as collaborative information systems and specific 
software (Fulconis et al., 2007).  

2.3.1 Value Creation of 4PL Providers 

According to Purvis et al. (2014) the uncertainty or risk inherent in a particular network 
setting generally determines the potential value creation of intermediaries. As such, the 
greater the demand variability within a supply chain, the greater the value-added contribution 
of 4PL providers and vice versa. In particular, this correlation may be explained by associat-
ing the concept of 4PL, specifically that of an Industry Innovator (see 2.3.2), with the concept 
of a hub (Jensen, 2012). In the light of being a single point of accountability, 4PL providers 
perform a similar role to that of a logistics hub and, thus, are reducing the number of business 
ties, the handling risk, and the amount of communication (Jensen, 2009). The later argument 
has also been highlighted by Fulconis, Saglietto, and Paché (2006), in the sense that 4PL 
providers are increasingly carrying out the role of an info-mediation, hence, representing a 
central hub in the information flow. Jensen (2009) concludes further that by assuming it is 
costly to maintain business links, using 4PL provider can create savings.  

Moreover, various researchers mutually agree that 4PLs not only share the risk but also the 
rewards of the logistics management with their clients (Biederman, 2005; Fulconis et al., 
2007; Hertz & Alfredsson, 2003). Additionally, a study conducted by Win (2008) revealed 
that the application of a 4PL model leads to improved process-control; therefore, providing 
added value to the client’s organisation primarily in the form of faster inventory turns, de-
creased inventory investment, reduced working capital, improved supply chain flexibility, and 
greater customer service levels due to on time deliveries. Similarly, Hingley et al. (2011) 
stresses that 4PL arrangements potentially increase asset utilisation. Dutton (2009) highlights 
benefits such as the ability to negotiate better prices or analytic capabilities to better exploit 
shared data. However, the author further notes that outsourcing to 4PL providers inevitably 
implies loss of control, and as a consequence close collaboration is required. In fact, it is 
widely acknowledged within the literature that 4PLs build closer relationships amongst the 
participants along the supply chain (Biederman, 2005; Win, 2008), and as a positive side ef-
fect, this results in a higher degree of commitment of the 4PL providers and therefore leads 
to a higher degree of customised services (Hertz & Alfredsson, 2003). By establishing such 
strategic alliances 4PLs overcome common barriers to successful collaboration, specifically 
those of horizontal collaboration (e.g., interfirm conflict and coordinating competing inter-
ests) where scepticism among organisations is relatively high (Hingley et al., 2011).  

In addition, 4PL arrangements involve other less-tangible benefits, such as building a positive 
reputation by being associated with innovations (Hingley et al., 2011). This can be partly 
explained by the fact that 4PLs work with a wide variety of companies and as a result have 
access to a wide variety of approaches and solutions to industry-specific issues (Dutton, 2009; 
Fulconis et al., 2007). Accordingly, this allows 4PL providers “[…] to assimilate the most 
effective into best practices that may be applied to their own customers.” (Dutton, 2009, 
p. 22). Besides, 4PL providers create value by establishing and managing forecasting process 
and reducing sourcing complexity as well as managing customer compliance (Win, 2008). 

In summary, the previous two sections clearly demonstrate that the concept of 4PLs is “[…] 
an effective mode to integrate, allocate and optimize the complicated resources of supply 
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chain reasonably, efficiently and flexibly” (Yao, 2010, p. 1). Furthermore, 4PLs have the abil-
ity to provide added value to their clients, which would have otherwise not been accessible 
by the individual firm. But in order to better relate the concept of 4PLs to the concept of 
Leagility and Flexibility it is important to study and specify their different operating models. 

2.3.2 Classification & Operating Models of 4PL 

The supply chain management literature contains a significant body of work on classification 
schemes that illustrates how the different types of logistic service providers differ based on 
several attributes (Hertz & Alfredsson, 2003; Hingley et al., 2011; Stefansson, 2006; Win, 
2008). To demonstrate, Hertz and Alfredsson (2003) developed a taxonomy that dynamically 
links the ‘ability of customer adaptation’ and the ‘general ability of problem solving’ with the 
concept of LSPs. As a result, the authors describe 4PL providers as customer developers, 
since it incorporates both a high level of customer adaptation and problem solving, thus, 
representing the most advanced and difficult form of LSP. On the contrary, Stefansson 
(2006) classified LSPs according to the scope of services provided and the degree of custom-
isation. The study concludes that 4PLs are again those organisations that achieve a high level 
on both scales, thus offering a high degree of customisation while providing a range of ser-
vices. Win (2008) followed another approach by categorising LSP based on the type of rela-
tionship structures with clients; accordingly, logistics providers offering basic services are 
perceived to have a tactical relationship structure, whereas 4PLs are characterised by a stra-
tegic relationship structure. Similarly, Hingley et al. (2011) proposed a typology for 4PL col-
laboration, stating that the higher the levels of distribution complexity and the higher the 
intensity of collaboration required, the more appropriate 4PL arrangements will be. Con-
versely, transactional 3PL arrangements are more sufficient for lower levels of both distribu-
tion complexity and collaboration intensity.  

Furthermore, according to Papadopoulou et al. (2013) and Büyüközkan et al. (2009), 4PL 
providers can be classified into three primary operating models based on the needs and re-
sources of all supply network participants: (1) the Synergy Plus operating model, (2) the So-
lution Integrator, and (3) the Industry Integrator model (see Figure 4).  

 
Figure 4: 4PL Operating Models (adapted from Büyüközkan et al. (2009)) 

The Synergy Plus model refers to a working relationship, similar to a marketing alliance, 
between a 4PL and a 3PL provider that aims to exploit the capabilities and market reach of 
both organisations. In this scenario, 4PLs would offer 3PL providers a range of services, 
such as technology, supply chain strategy skills, and program management expertise. As a 
Solution Integrator, 4PLs focus on their strengths as a single point of accountability, that is, 
to design and manage a comprehensive and integrated supply chain solution for a single 
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client by bundling and exploiting their own capabilities and the resources of multiple service 
providers. As an Industry Innovator, 4PL providers develop and manage supply chain solu-
tions not for a single but multiple clients, thus representing the most complex operating 
model within the 4PL environment. However, it also represents the most rewarding operat-
ing model by realising higher economies of scale and scope due to the ability of combining 
both the resources of several LSPs and the orders of multiple clients (Büyüközkan et al., 
2009; Fulconis et al., 2007). In addition, it is perceived that the Industry Innovator operating 
model will be reached by 4PL providers after mastering the Solution Integrator model.  

Consequently, as the Industry Innovator operating model represents the most advanced 
form, it will be used as a basis for the further course of this thesis, especially in light of 
developing a 4PL leagility framework, as the Industry Innovator acts as the central entity 
between both multiple clients and service providers and, thus, possibly is involved in simul-
taneously managing different degrees of sourcing and vendor flexibility. In other words, in 
the role of an Industry Innovator, a 4PL integrates the resources of several vendors (suppli-
ers) and Original Equipment Manufacturers (OEMs) no matter what manufacturing system 
is in use (at least to the author’s knowledge this postulation has not been discredited within 
the literature, but it is not confirmed either). As such, 4PLs possibly integrate agile vendors 
with lean OEMs or vice versa, and, in that sense, correlate with the basic definition of a 
leagile supply chains, which simply has “[…] two portions, one portion of the chain agile and 
the other lean” (Krishnamurthy & Yauch, 2007, p. 592). 

In conclusion, the discussions above exemplify that the concept of 4PL might not only be 
an effective means to facilitate sourcing flexibility but also to integrate it with vendor flexi-
bility into a leagile supply chain construct. 

2.3.3 4PL Leagility Framework 

In retrospect, a framework for SCF has been proposed based on the concept of vendor and 
sourcing flexibility (Gosling et al., 2010) and its relation to the concept of leagility was eluci-
dated. Hence, it has been demonstrated that flexibility is an effective manner to distinguish 
between the two paradigms of leanness and agility and to define a new form of leagility. 
Thereby, the concept of leagility is extended beyond the material flow decoupling point prin-
ciple by combining the usage of agile vendors with lean sourcing practices and vice versa. 
Furthermore, within a fashion retail environment Purvis et al. (2014) argue that intermediar-
ies increase the sourcing flexibility based on the ability to establish flexible alliances at short 
notice and by offering services such as sourcing, supplier quality control, shipping manage-
ment, and distribution. The author of this thesis, however, exploits and extends the concept 
of intermediaries to the concept of 4PL providers and moves away from a fashion context. 
The objective is to investigate the matter in a broader non-industry-specific environment, 
where 4PLs (intermediaries) act as the single point of accountability (central hub) between 
suppliers, other LSPs, and OEMs. With this intention, it has been exemplified that the role 
of being an integrator (Büyüközkan et al., 2009; Hingley et al., 2011) is analogously to that of 
a system’s coordinator (Dutton, 2009; Gosling et al., 2010) and, thus, the concept of 4PL 
might also be an effective means to facilitate sourcing flexibility. In addition, the previous 
discussion on 4PL operating models concludes that by being an Industry Innovator 4PL 
providers might be involved in simultaneously managing alliances with agile vendors and 
lean OEMs or vice versa. Accordingly, it has been elaborated that 4PL providers probably 
facilitate both sourcing flexibility and the concept of leagility, by integrating lean and agile 
paradigms into a leagile supply chain construct. However, this leagile supply chain construct 
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can be looked at from three distinct perspectives, meaning that it may either be based on a 
combination of sourcing and vendor flexibility or on the basis of both. For instance, this 
could represent a combination of agile supplier sourcing practices with low OEM sourcing 
flexibility or an integration of agile vendors with lean OEMs. Hence, the latter example im-
plies that the thesis at hand refers to the term vendor flexibility by incorporating both sup-
pliers and OEMs. As a result, the following 4PL Leagility Framework is proposed, which 
jointly integrates the three concepts of flexibility, leagility, and 4PLs (Figure 5):  

 
Figure 5: Proposed 4PL Leagility Framework 

Based on the Industry Innovator model, the core of the conceptual framework is represented 
by a 4PL provider acting as the leading firm that simultaneously maintains two relationships 
with clients (OEMs) and suppliers (vendors). While acknowledging that 4PL providers may 
enter countless more alliances than illustrated in the framework, the relationships with clients 
are generally characterised as strategic long-term partnerships (Hertz & Alfredsson, 2003; 
Win, 2008). For this reason, sourcing flexibility is perceived as always lean regarding the 
relationship between a 4PL and the OEM (outbound-side). This also illustrates that sourcing 
flexibility on the outbound-side should not be considered in its classical sense, rather as the 
ability to reconfigure partnerships. Conversely, as 4PL providers may establish both long-
term and arm’s-length relationships with vendors (Purvis et al., 2014), the sourcing flexibility 
on the inbound-side can take either the form of lean or agile. Besides, the conceptual frame-
work includes two vendors and two OEMs that are characterised either by applying lean or 
agile principles, which is defined on the basis of volume and mix flexibility. Overall, by con-
sidering the different possible combinations of vendor and sourcing flexibility within the 
framework, several forms of 4PL leagility may be possible. However, this will be further 
analysed in the chapter five based on the insights gained from the empirical findings.
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3 Methodology 

The third chapter discusses the research methodology with regards to the adopted research philosophy, the 
approach, the design, and the research strategy. Subsequently, the chapter outlines the sampling process as well 
as the applied data collection methods and analysis techniques. Finally, the quality of the research will be 
assessed by using the criteria of credibility, transferability, dependability, and conformability. 

3.1 Research Philosophy & Approach 
Conducting research inevitably involves the development of knowledge. This process is fur-
ther influenced by the assumptions of how the researcher perceives the world, and these 
assumptions inevitably reflect the research philosophy adopted (Saunders, Lewis, & Thorn-
hill, 2012). As such, the philosophical assumptions guide the research towards a specific di-
rection by underpinning the research strategy and the research methods, and by shaping the 
interpretation of the findings. As the purpose of this study is to investigate the influence of 
4PL providers on supply chain leagility based on the concepts of SCF, the research uses and 
extends existing theory to generate new theory by taking inter-organisational relationships 
into consideration. Consequently, as organisations are “[…] consciously coordinated social 
units composed of two or more people that function on a relatively continuous basis to 
achieve a common goal […]” (Robbins & Judge, 2013, p. 5), this study is concerned with the 
interpretation of human actions and interactions. Similarly, theory building requires the re-
searcher to enter the social world of the research subjects in order to study and interpret 
their actions, thus demanding a research philosophy that advocates the idea that multiple 
subjective perspectives of reality are valid (Cooper & Schindler, 2013; Greener, 2008; Saun-
ders et al., 2012). As a result, an interpretivist philosophy is adopted by the author of this 
thesis, which, in comparison to positivist philosophy, implies that reality is subjective to the 
individual social actor perceiving it, thereby making the interpretivist a part of the research 
itself (Weber, 2004). 

Moreover, an abductive research approach is adopted, since the primary objective of this 
thesis is not to test but rather to propose new theory in the area of supply chain management 
strategy, by exploiting and extending existing theory on SCF, leagility, and 4PL providers. 
“The abductive approach stems from the insight that most great advances in science neither 
followed the pattern of pure deduction nor of pure induction” (Kovács & Spens, 2005, 
p. 135). Instead of following a logical process, abductive reasoning emphasises systematised 
creativity or intuition, in order to break out of the limitations of deduction and induction to 
be able to develop ‘new’ knowledge (Taylor, Fisher, & Dufresne, 2002). As such, according 
to Kovács and Spens (2005), an abductive approach allows the assimilation of new insights 
about an observed ‘phenomenon’ by investigating it from the perspective of a new concep-
tual framework. The authors highlight further that generating knowledge abductively is com-
monly applied in logistics research that borrows theories from different scientific fields. Be-
sides, Dubois and Gadde (2002; 2014) refer to abductive reasoning as ‘theory matching,’ or 
‘systematic combining,’ as the research process starts in an attempt to match suitable theories 
with an observed ‘surprising fact,’ or to extend existing theory used prior to that observation. 
This process is described by Taylor et al. (2002) as a learning loop, implying that data is 
collected simultaneously to theory building, or in a manner of going back and forth between 
empirical study and theory (Saunders et al., 2012).  

The research presented in this thesis follows such an iterative approach. To exemplify, the 
‘surprising fact’ that has been observed as a starting point (Ketokivi & Mantere, 2010) was 
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the proposition of Purvis et al. (2014), who observed that intermediaries increase retailers’ 
sourcing flexibility and, thus, directly impact leagile systems with sourcing flexibility. How-
ever, as no existing theoretical framework is able to explain the observed phenomenon, the 
creative learning loop (Taylor et al., 2002) of ‘theory matching’ or ‘systematic combining’ 
(Dubois & Gadde, 2002, 2014) starts by investigating the matter through the application of 
a newly proposed 4PL leagility framework (Kovács & Spens, 2005) as presented in the pre-
vious chapter. On this basis, further empirical research has been conducted simultaneously 
to theory building by going back and forth between interviewing a 4PL provider, developing 
knowledge, and applying the new insights to adjust the conceptual framework before con-
tinuing to interview another 4PL provider. Finally, the abductive reasoning approach closes 
with the suggestion of a final theory in the form of new propositions (Kovács & Spens, 
2005). The application of those propositions, however, can be, strictly speaking, character-
ised as deductive and are not necessarily part of the abductive reasoning process (Figure 6). 

 
Figure 6: Abductive Reasoning Process (adapted from Kovács and Spens (2005)) 

3.2 Research Design 
The research design is the blueprint for fulfilling the research objectives and answering the 
research questions. Thus, it is necessary to carefully choose a methodological path that best 
ensures the achievement of highly reliable and valid research outcomes (Cooper & Schindler, 
2013; Saunders et al., 2012). A research study may adopt both a quantitative and qualitative 
design, while being either exploratory, descriptive, or explanatory in nature. 

Due to the complex nature of 4PL and supply chain flexibility (Angkiriwang et al., 2014; 
Hingley et al., 2011) a research design is required that allows to study complex processes 
which have not previously been investigated and that takes a large number of variables into 
consideration (Yin, 2009). Accordingly, a qualitative approach to research has been employed 
to generate in-depth information (Cooper & Schindler, 2013) about the influence of 4PL 
providers on supply chain leagility. In comparison to quantitative methods that objectively 
examine relationships between variables by using statistical measures, qualitative research is 
a subjective approach that facilitates the intensive exploration of behaviours, different per-
spectives, meanings, and relationships of the research participants to discover the complexi-
ties of particular situations (Cooper & Schindler, 2013; Khan, 2014; Saunders et al., 2012). 
By examining 4PLs and its influence on supply chain leagility, this study tries to research a 
topic about which little has been known and explored thus far; therefore, an additional argu-
ment for choosing a qualitative research design is the possibility “[…] to step beyond the 
known and enter into the world of participants, to […] make discoveries that will contribute 
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to the development of empirical knowledge” (Corbin & Strauss, 2008, p. 16). Further, qual-
itative research is characterised as an interpretive approach (Cooper & Schindler, 2013; 
Greener, 2008; Khan, 2014), implying that this choice is perfectly in line with the previously 
adopted philosophy of interpretivism. 

Classifying the nature of the research design as exploratory, descriptive, or explanatory pri-
marily depends upon the proposed research questions and the desired outcomes (Yin, 2009). 
As such, an exploratory study addresses ‘what’ type of research questions, whereas an ex-
planatory research refers to questions asking about ‘how and why’ and a descriptive study 
focuses on ‘who, where, and when’ questions (Saunders et al., 2012). Consequently, this the-
sis is exploratory in nature, as the formulated research questions are seeking to obtain infor-
mation about the ‘what’ (see 1.3). Besides, Cooper and Schindler (2013) argue that explora-
tory research is a valuable means in areas where previous knowledge and research is little or 
where important variables may not be thoroughly defined. Similarly, Saunders et al. (2012, 
p. 139) note that exploratory studies are concerned “to find out what is happening, to seek 
new insights […] and to assess phenomena in a new light”. Bordens and Abbott (2011) high-
light that an exploratory purpose is typical of the early stages of research in a field. As a result, 
those aspects reinforce the adoption of an exploratory research nature, as the objective of 
this thesis is to gain new insights into an area where previous scientific knowledge is scarce. 
An additional argument justifying the choice of an exploratory research is the inherent capa-
bility to be flexible and adaptable to change (Cooper & Schindler, 2013; Saunders et al., 2012). 
Thus, being in accordance with abductive reasoning where researchers follow a learning loop 
of going back and forth between empirical study and theory. Therefore, an exploratory na-
ture allows the author of this paper to start with a broad focus, which becomes progressively 
narrower as the research progresses. This is particularly useful when the researcher is unclear 
of the precise nature of the problems that will be encountered during the study, due to limited 
literature available on the research topic.  

3.3 Research Strategy 
In general, the literature discusses a variety of research strategies that are suitable for a qual-
itative methodological choice. In order to best serve the research objective and to achieve 
the best possible research outcome, the thesis at hand carries out the empirical work by 
conducting case studies. A case study is defined as an “[…] empirical inquiry that investigates 
a contemporary phenomenon in depth and within its real-life context, especially when the 
boundaries between phenomenon and context are not clearly evident” (Yin, 2009, p. 11). As 
such, the case study research strategy is an appropriate means to explore the phenomenon 
of 4PL providers in the context of supply chain leagility, as the boundaries between the two 
concepts are still unexplored. This is also emphasised by Saunders et al. (2012) who highlight 
that the case study research strategy is a well-recognised methodology for gaining a rich un-
derstanding of a field where theory is still developing. Another argument supporting the 
adoption of this research strategy is the fact that case studies commonly use abductive rea-
soning (Kovács & Spens, 2005). Considering the exploratory nature of the thesis at hand, it 
is widely acknowledged among scholars that case studies are well-suited for exploratory re-
search (Cooper & Schindler, 2013; Saunders et al., 2012; Yin, 2009). 

Moreover, as the case study strategy has the ability to generate answers to ‘what’, ‘why’, and 
‘how’ questions (Cooper & Schindler, 2013; Saunders et al., 2012), it represents the most 
suitable research strategy to understand ‘what’ type of relationships 4PL providers establish 
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with suppliers and clients, as well as ‘how’ this affects supply chain leagility. Besides, a mul-
tiple-case study design has been chosen over a single-case strategy, allowing to obtain more 
conclusive and reliable data due to the ability of better identifying firm-specific patterns and 
similarities that the firms have in common. Additionally, the 4PL providers were studied as 
a whole, implying that the research strategy adopted can be classified as a holistic, multiple-
case study design (Yin, 2009). 

Furthermore, the empirical work was conducted over a short period of time, implying that 
the time horizon for this research is cross-sectional, since there is no intention to examine 
how the influence of 4PL on supply chain leagility has evolved over time. Nevertheless, the 
proposed conceptual 4PL leagility framework has been developed based on literature pub-
lished within the last two decades. 

3.4 Sampling Procedure & Sampled Firms 
In order to achieve the research objective of this thesis, it has been previously argued that an 
in-depth study will be conducted. For this reason, the research aspires a sample consisting of 
a small number of cases that provide an information-rich study to gain new theoretical in-
sights (Saunders et al., 2012). As such, the cases were selected purposively on the basis of 
certain characteristics and subjective judgment, indicating that a non-probability homogene-
ous purposive sampling technique had been applied, as the probability for each case being 
selected from the total population is indeterminable (Cooper & Schindler, 2013; Wilson, 
2013). Additionally, with regards to a qualitative research approach, it is difficult to determine 
the suitable sample size, particularly when data is collected through semi-structured inter-
views. Therefore, as the thesis at hand aims on “[…] theory-building on the basis of discovery 
rather than on confirmation and verification” (Dubois & Gadde, 2014, p. 1280), the focus is 
directed towards analytical generalisation rather than statistical. Following a replication logic 
would be further questionable considering the quality of this research, due to the small num-
ber of 4PL providers in the world. Consequently, the objective is to go deeper into one or 
two cases instead of conducting multiple ‘surface case studies’ (Dyer & Wilkins, 1991; 
Siggelkow, 2007). This is specifically the case within qualitative research, where the validity 
and understanding gained from a study is more determined by the data collection and analysis 
skills, rather than the sample size (Saunders et al., 2012). For this reason, the author of the 
thesis follows the argumentation of Dubois and Gadde (2014, p. 1278) who state that fewer 
case studies “[…] would make it possible to take the rich context surrounding the cases into 
consideration.” Besides, it is argued that adopting such an approach is also in line with ab-
ductive reasoning (Dubois & Gadde, 2002). As a result, in the course of this research three 
in-depth case studies were conducted, which is claimed to be a valid sample for gaining deep-
insights into the ability of 4PLs to facilitate supply chain leagility.  

Moreover, the search-engine Google had been primarily used to identify potential 4PL pro-
viders in the first round. Different search terms were defined by using synonymous words 
describing the concept of 4PL, such as ‘asset neutral logistics service provider’, ‘logistics in-
termediaries’ or ‘fourth-party logistics’ and so on. As the study at hand is not limited to any 
geographical region, the locational settings at the search-engine had been changed several 
times to improve the relevance of the search results. Additionally, a second search was con-
ducted by reviewing the online business network LinkedIn, as well as, several logistics online 
magazines, such as logisticsmgmt.com, supplychain247.com, globallogisticsmedia.com, and 
logistik-heute.de. Overall, a total of 39 potential 4PL providers had been identified after the 
initial search, which are headquartered in countries around the world, such as Australia, New 
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Zealand, Hong Kong, Singapore, South Africa, the Middle East, the U.S., and in several 
European countries. However, in a second step a conformity assessment was performed by 
analysing the webpages of the prospective participants to verify whether predefined criteria 
are met. Accordingly, the 4PL providers were required to be asset-neutral, to have been suc-
cessfully operating on the market for several years, and to demonstrate sufficient experience 
in the fields of global supply chain management, integrated transportation management, as 
well as, software solutions. The results were sobering: only 16 out of the 39 potential 4PL 
providers had the necessary capabilities and, thus, were defined as suitable study objects. 
Most companies claimed to operate in the 4PL business, although, possessing assets such as 
trucks and warehouses, due to the fact that 4PL services were offered aside from the main 
3PL business. 

The 4PL providers were initially contacted over the phone, followed by emailing out further 
information in the form of a two-pager ‘Participant Information Sheet’, as well as, a brief 
introduction to the research topic and problem statement (appendix 4). In particular, the 
document introduced the researcher and informed the intended participants about the nature 
of the research, the participants’ rights, confidentially issues, the requirements and implica-
tions of taking part, and how the data collected will be analysed and stored. Assuming a 4PL 
provider wished to participate in the research, a ‘Participant Consent Form’ had to be signed, 
stating that the participants are taking part voluntarily, that they are aware of potential risk, 
and whether identities are disclosed for confidentially reasons (appendix 5). In effect, by 
providing the 4PL providers with a clear description of the research, it was not only possible 
to establish credibility but ethical issues have also been considered, as recommended by 
Saunders et al. (2012). The companies were approached again via follow-up phone calls after 
an appropriate time, and only three positive replies had been obtained from the 16 initially 
contacted companies. However, two of those three companies are among the biggest (if not 
the biggest) in Europe and have been successfully operating on the market for fifteen years, 
which is nearly as long as the concept of 4PL is known. Consequently, those companies 
represent the most suitable study objects for the thesis at hand; especially, as the worldwide 
total number of 4PL providers is relatively low. Further, as the 4PL providers only consent 
to participate with the agreement that no identifying information would be revealed about 
their person and company, they will be renamed for the further course of the thesis to ‘Com-
pany-A’, ‘Company-B’, and ‘Company-C’. 

3.5 Data Collection 
The empirical data was collected through non-standardised interviews and by using second-
ary data, such as peer-reviewed articles or books. In particular, semi-structured interviews 
were conducted, argued to be a common method of data collection for qualitative case study 
research (Cooper & Schindler, 2013; Saunders et al., 2012; Wilson, 2013; Yin, 2009). Addi-
tionally, those interviews were divided into a semi-structured part followed by an open dis-
cussion regarding the proposed 4PL Leagility Framework. Such a combination yields several 
advantages. Semi-structured interviews provide the opportunity to enter the interviewees’ 
world in order to gain more in-depth insights by asking open-ended questions (Saunders et 
al., 2012; Yin, 2009). Further, the ability to ‘probe’ the meanings interviewees ascribe to var-
ious phenomena add significance and depth to the data collected. This is of particular im-
portance when adopting an interpretivist philosophy (Saunders et al., 2012), which, as previ-
ously illustrated, is the case for this thesis. As such, semi-structured interviews also enable 
the researcher to understand the ‘what’, ‘how’, and ‘why’ and, thus, making it a suitable 
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method of data collection for exploratory studies, such as the research at hand. On the con-
trary, the unstructured open discussions give the interviewee the opportunity to freely ex-
press beliefs about a specific topic and to guide the conduct of the interview (Saunders et al., 
2012). Therefore, unstructured open discussions provide the possibility to direct the research 
into areas that were previously not considered by the researcher but that are significant for 
increasing an understanding of the topic and achieving study objectives. Overall, this discus-
sion clearly illustrates that the described data collection technique is most suitable to serve 
the research purpose, as it demonstrates consistency with the research philosophy, approach, 
design, and strategy. 

The interviews had been conducted in English and electronically on a one-to-one basis by 
using the video-teleconferencing software Skype (see table 4). The duration of the interviews 
ranged from one and a half to two hours and included full-time employees in higher leading 
positions, such as head of department or CEOs. Because the interviewees each have several 
years of comprehensive experience in the 4PL sector from both a practical and theoretical 
perspective, they offered the richest source of information for this study. The interview 
guideline was designed with a particular focus on the second and third research question of 
this thesis and contained broad questions to encourage more interaction between the re-
searcher and the participants. Applying such a funnel approach means that the interview 
questions were interspersed with probing and follow-up questions in order to induce greater 
insights into particular lines of inquiry. All in all, the interview guideline contained nineteen 
open-questions followed by a total of forty-one probing questions mainly addressing the 
‘what’ and ‘how’ (appendix 6). Besides, the interviewer was flexible to formulate further fol-
low-up questions in order to probe emerging topics that evolved during the interviews and 
that had not been previously considered.  

Subsequently to the semi-structured interviews an additional open discussion was held, dur-
ing which the proposed conceptual 4PL leagility framework was explained and debated. Con-
sequently, further insights were obtained from the interviewees, as they were able to freely 
express their thoughts, opinions, and criticism about the research topic. This was very valu-
able as it helped to clarify various important aspects and, thus, ensured to achieve a high 
quality of research. 

Moreover, although the interviews were audio-recorded, additional notes were taken as it 
progressed. The interviews were transcribed and each interviewee received a copy of the 
manuscript for cross-referencing and comments; this is of particular importance to ensure 
consistency between the intended meanings of the participants and the recorded data, as 
none of the interviewees speaks English as their native tongue (Saunders et al., 2012). 

Table 4: Interview Participants 

Company Interviewee  
Title 

Interview  
Type 

Interview  
Duration 

Interview  
Date 

     

Company-A Head of Dept. Video-Call 90 min 2015-04-02 

Company-B CEO Video-Call 110 min  2015-04-14 

Company-C Managing Partner  Video-Call  30 min1  2015-04-23  
     

                                                 
1 The interview was aborted after 30 minutes as it turned out that Company-C is a ‘one man band’ 4PL. 
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3.6 Data Analysis 
In general, due to the diverse nature of qualitative data, there is no standardised analytical 
procedure, rather several generic approaches to analysis exist (Saunders et al., 2012). How-
ever, within qualitative research, data analysis and interpretation are likely to begin at the 
same time as data collection; thus, this interrelation emphasises that the process of data anal-
ysis needs to be systematically derived from both the research purpose and the adapted re-
search approach. As such, it is argued that, for instance, incorporating inductive reasoning 
inevitably requires the application of inductively based analytical procedures and vice versa. 

Consequently, as the thesis at hand adopted an abductive research approach, the data analysis 
is conducted according to the so-called ‘Template Analysis’ as suggested by King (2012). The 
template analysis provides a high degree of flexibility as categories can be predetermined 
based on the literature that might be later amended, as empirical data is collected and ana-
lysed. Therefore, this procedure combines both, “[…] a deductive and an inductive approach 
to qualitative analysis” (Saunders et al., 2012, p. 572). The ability to constantly elaborate and 
adjust categories makes the template analysis a valuable tool in areas where previous 
knowledge and research is lacking, as codes derived from existing theory might not always 
be appropriate for analysing the collected empirical data (King, 2012; Saunders et al., 2012). 
Additionally, the simultaneous application of deductively and inductively based analytical 
procedures supports the exploratory purpose of the thesis, since the research is not con-
strained to theoretical propositions that might not reflect the reality and, hence, is enabled 
to seek new insights to generate a direction for future research. 

Moreover, as suggested by Saunders et al. (2012), an interim summary has been written and 
updated after each interview. It briefly outlines the important findings as well as future steps 
to improve the quality of the data, to gain alternative explanations, and to substantiate ap-
parent conclusions. Besides, each case study was at first analysed separately to facilitate the 
case analysis, which was then followed by a cross-cases comparison to identify common 
patterns and differences. In particular, the data analysis was performed by using the computer 
aided qualitative data analysis software (CAQDAS) ‘atlas.ti’ and the different analysis proce-
dures were as follows: First of all, categories were identified based on the research objective 
as particularly expressed through the second and third research question. Besides, the cate-
gories were either grounded in the reviewed literature or derived from the data collected. 
Later, units of data were assigned to particular categories to explore key themes, patterns and 
relationships. As further knowledge was gained throughout the analysis process, various cat-
egories were revised, changed or deleted; however, a total of twenty-three categories were 
finally created. Ultimately, to gain a holistic, contextualised comprehension of how 4PL pro-
viders facilitate supply chain leagility, the empirical findings were reviewed in relation to prior 
literature and existing theories. 

Furthermore, the level of mix and volume flexibility of suppliers and OEMs was assessed 
based on the work of Purvis et al. (2014). As such, mix flexibility will be ranked as low if the 
stock keeping units (SKU) per product range were less than or equal to five. Consequently, 
if the product range is greater than five SKUs, the level of mix flexibility is going to be ranked 
as high. Volume flexibility had been explored based on the ability to ramp production up or 
down. If the companies have the ability to increase or decrease the output levels by a ratio 
of twenty-five percent the level of volume flexibility was categorised as high. Conversely, a 
variation of less than twenty-five percent meant that the volume flexibility was reported as 
low. 
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In addition, sourcing flexibility is “[…] partly determined by the ability of the [4PL provider] 
to redesign the supply network quickly and at low cost” (Gosling et al., 2010, p. 13). The 
level of sourcing flexibility was determined based on the type of relationship that 4PL pro-
viders had established between suppliers and their clients. Therefore, sourcing flexibility is 
ranked as low for long-term or strategic partnerships, whereas low levels of sourcing flexi-
bility were reported for short-term or tactical relationship. 

3.7 Ensuring Quality of Research Design 
A rigorous evaluation of the quality of the research requires to carefully choose the evaluation 
criteria in accordance with the overall research methodology (Dubois & Gadde, 2014; Eriks-
son & Kovalainen, 2008; Saunders et al., 2012). Consequently, as the thesis at hand takes an 
interpretivist, qualitative approach to the research, the ‘traditional’ notions of reliability, va-
lidity, and generalisability will be substituted in favour of those criteria that better accommo-
date subjectivist philosophies of science. As such, the quality of research design will be as-
sessed by applying the Lincoln and Guba (1985) criteria of credibility, transferability, depend-
ability and conformability. 

Credibility refers to the confidence of the researcher within a particular topic and, thus, 
whether the collected data are sufficient for sustaining the researcher’s claims and whether 
other researchers would propose similar claims by analysing the same materials (Eriksson 
& Kovalainen, 2008; Lincoln & Guba, 1985). Transferability describes the extent to which the 
research is transferable or, in other words, generalizable to different settings and contexts. 
However, due to the qualitative nature of the research, transferability does not focus on the 
replicability, rather than on finding similarities to previous research. Dependability is concerned 
with establishing trustworthiness by demonstrating that the research process has been logical, 
traceable and documented. For this reason, dependability ensures the consistency and re-
peatability of the research findings. Conformability questions the extent to which the research 
findings are supported by the empirical data or potentially biased by the researcher. 

The four evaluation criteria were further assessed by adopting the strategies as outlined in 
the work of Krefting (1991). Accordingly, credibility is ensured through the detailed docu-
mentation of the data sampling, collection and analysis procedures. Particular interviewing 
techniques were employed, such as reframing questions, formulating indirect questions, and 
expanding questions on different occasions and it was ensured that the interviews were in-
ternally consistent as they were all conducted by the same interviewer. Besides, the interviews 
were relatively long and the interviewees were chosen based on their comprehensive experi-
ence and leading positions within the companies and, thus, able to offer the richest source 
of information for this study. Credibility was further addressed by applying data and re-
searcher triangulation methods. The interview guideline was reviewed by three different re-
searchers and the data source was triangulated by conducting three interviews.  

Transferability had not been considered in its rigid form that is, generalising the findings to 
other populations. However, a clear connection between the proposed 4PL leagility frame-
work and previous research had been demonstrated by extensively reviewing the literature. 
Thus, the research findings of this study are partially grounded in other research contexts. 
This is further emphasised through the abductive reasoning approach, implying that the data 
analysis process was characterised by going back and forth between the empirical study and 
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theory building. Consequently, the aspect of transferability was ensured in the form of ana-
lytical generalisation, meaning that the research findings are generalised (transferred) to the 
proposition of a broader theory and hypothesis formulation (Yin, 2009). 

Dependability is ensured by providing a detailed description of the different research proce-
dures and, therefore, allowing external researchers to replicate the study and to arrive at sim-
ilar conclusions. Conformability was considered by applying the same aforementioned trian-
gulation methods. Additionally, the conformability of data was further enhanced by not only 
relying on empirical data, but also by taking existing literature into account. A thorough in-
formal discussion was held with each participant after each interview to further clarify par-
ticular aspects and to be able to investigate the topic through the eyes of the interviewee. 
Lastly, the research findings were presented and discussed with academic colleagues.
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4 Empirical Findings 

The fourth chapter presents the empirical findings and is organised into five categories that were identified 
during the interviews. First, the general findings will be summarised by considering the companies’ core-busi-
ness, core-competencies and offered services. The second section describes the relationship to the clients, while 
the third section addresses the partnership to the suppliers. The fourth category illustrates the offered sourcing 
solutions, as well as the perceived interconnectedness between 4PL and supply chain leagility. Finally, the fifth 
section highlights the findings gained from the open discussion of the proposed framework.2  

4.1 General Findings 

4.1.1 Company-A 

Company-A is an asset-neutral logistics service provider that combines supply chain consult-
ing, supply chain software, and 4PL services in a unique business model. The German-head-
quartered company has been successfully operating on the market for fifteen years, with 300 
employees and expanding its services globally with subsidiaries in Europe, Asia, and the U.S. 
Besides, Company-A has its own research department conducting studies in cooperation 
with universities to facilitate service innovation and to broaden its corporate expertise in 
fields relevant to their business. Although Company-A has clients from a diverse range of 
industries, such as consumer goods and retail, renewable energy, high-tech and telecommu-
nications, medical technology, and the packaging industry, the main client base is first-tier or 
second-tier automotive manufacturers and suppliers. 

Regarding the 4PL business, Company-A sees its core-competency in having the right tools 
and expertise to plan, manage and optimise transportation networks, whether strategic or 
tactical in nature. Further, it has been explicitly stated that the company’s asset neutrality 
should be considered as another core-competency, as it provides the ability to act in the best 
possible interest of their clients. Similarly, these core-competencies are reflected in the com-
pany’s core-business, which is transportation management. The focus is on managing 3PL 
providers and on organising the transport from point A to B, while warehousing or packag-
ing only represent a side business that is offered solely in combination with transportation 
services, but not independently. As such, the 4PL division of Company-A is not directly 
involved in sourcing management, neither in designing nor taking over their client’s supply 
chain activities. In fact, Company-A is not managing their client’s inventory, placing orders 
with the suppliers, or synchronising the material flows from different clients. 

 “Although it might have some effects on our business, we are still not the ones to control the 
inventory level. I mean what we do place is the transportation orders, but not the material... to be 

clear here.”  
(CP-A, personal communication, 2015-04-02) 

As a result, it is argued that Company-A is supervising their client’s supply chain but only in 
terms of placing the orders with the 3PL providers and organising the transportation. Fur-
ther, the company has been granted full autonomy over choosing and managing the trans-
portation chains, as long as the product is delivered to the right destination, within the right 
time and at the right price. However, due to confidentially reasons, it was not possible to 

                                                 
2 Please remember that if particular explanations are given to describe observed phenomena, those reflect the 
opinions of the interviewees and not the interpretation of the thesis author. 
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determine whether orders from several clients are consolidated in order to achieve econo-
mies of scale and scope.  

Moreover, in order to better understand the interviewees’ argumentation and reasoning pro-
cesses, they were also asked to define the concept of 4PL according to their own thoughts. 
As such, the interviewee of Company-A was able to provide a clear definition of 4PL: 

“It is an independent, asset free service provider that manages the logistics, the transportation 
handling, and the storage, or some of these logistics processes for a client.”  

(CP-A, personal communication, 2015-04-02) 

4.1.2 Company-B 

Company-B is the leading 4PL provider within the Scandinavian countries, offering a variety 
of outsourcing and development services in the areas of supply chain strategy, freight and 
logistics management, retail, and IT-Systems. However, although the company may have 
expertise in the fields of intralogistics or production planning, it is not part of the service 
portfolio. Company-B was founded in 2000 and has been growing rapidly during its fifteen 
years of operation, reaching its current size of approximately 100 employees. The company’s 
client base is mainly represented by the retailing industry due to historical experiences. How-
ever, generally speaking, there is no focus on a particular business sector, meaning that the 
client’s industries range from heavy-duty construction equipment manufacturers to manu-
facturers of consumer goods. Moreover, the company’s business plan is divided into three 
levels. The first stage is concerned about securing the present supply chain operations, mean-
ing that the work is performed in the same structure and on the same platforms as the client’s. 
The second level aims at improving the efficiency by redesigning the supply chain, whereas 
the third level focuses on using the supply chain structure to increase the client’s competi-
tiveness.  

Company-B sees its core-competency in designing and optimising supply chains by leverag-
ing its expertise in inbound and outbound logistics, transportation scheduling, managing of 
3PL providers, and administrative tasks such as forecasting, order fulfilment, and replenish-
ment planning. Consequently, the company is involved in taking-over their clients’ supply 
chain activities by managing their inventories and placing orders with the suppliers. However, 
it has been explicitly stressed that Company-B is always acting in their customer’s name when 
dealing with suppliers, meaning that its external position is not revealed.  

“We are sitting as a department in our customer’s organisation… So we are placed insight of the 
customers organisation chart.”  

(CP-B, personal communication, 2015-04-14) 

Even though Company-B has full autonomy in terms of inventory replenishment and organ-
ising the transportation chains, the orders from several customers are not consolidated due 
to the client’s diverse range of industries. Furthermore, no clear definition on 4PLs has been 
given by the interviewee of Company-B. However, the concept was described by using the 
term integrator, since Company-B primarily aims to integrate their customers supply chain 
by acting as the single point of accountability within the network. Additionally, as several 
classification of 4PL exist, Company-B generally avoids using the term in order to prevent 
confusion among clients as they might follow a different definition. 

“The most important for our business is to be the partner that integrates the supply chain.”  
(CP-B, personal communication, 2015-04-14) 
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4.2 Relationship to Clients 

4.2.1 Company-A 

In general, Company-A describes its relationships with clients throughout as strategic collab-
orations, thus, no short-term partnerships are employed. It has been explained that clients 
expect 4PL providers to create a dedicated team being responsible for managing the trans-
portation chains. However, establishing a dedicated team is hardly possible for contracts that 
run only a few months. Additionally, the interviewee argued that clients usually reduce their 
own logistics resources when outsourcing competency to 4PLs in order to focus on the core-
business. Accordingly, this may be classified as a strategic decision, meaning that the part-
nership should preferably be strategic in nature too.  

“Therefore you cannot have a dedicated team for some contract that runs only for half a year.”  
(CP-A, personal communication, 2015-04-02) 

Moreover, the collaborative nature is further reflected in how the company’s clients are elec-
tronically integrated into the business. Company-A developed its own software solution 
called the ‘Integrated Transportation Managements System’ (ITMS) which comprises a set 
of tools for both tactical and strategic purposes of transportation management. The tactical 
management system is used to steer the individual shipments on a daily bases, whereas the 
strategic management system is used for the planning of transportation fillings and the con-
trolling of transportation routes. Further, the ITMS system has an interface facilitating data 
exchange by being directly integrated into the customers ERP-system, meaning that the in-
formation is transmitted automatically and seamlessly. 

4.2.2 Company-B 

Company-B focuses on establishing long-term relationships with their clients and as such 
the company utilises measurement tools and Key Performance Indicators (KPI) to determine 
the degree of collaboration and to identify further improvements for achieving a fruitful 
partnership. Therefore, the value and level of the relationship is constantly being measured 
against the value it has for the company. This particular approach to evaluating and managing 
partnerships is a success story. To emphasise, within its fifteen years of being in the business, 
the company managed the supply chain activities of four customers for more than ten years. 
Interestingly, it has been argued that Company-B holds closer relationships to those clients 
that frequently reconfigure their supply chains by switching suppliers.  

“We have a saying that we should be invited to the client’s Christmas party, but we should not get 
the Christmas card. Because if we don't get the Christmas card but are invited to the party, we are 

internal.”  
(CP-B, personal communication, 2015-04-14) 

In more general terms, the business relations usually average around four years as most cli-
ents do not see any potential for further improvements after a certain point. Nevertheless, 
although Company-B always strives and, usually reaches, the third level of its business plan, 
it struggles sometimes; not all clients are willing to provide the mandate required to work on 
and improve the competitiveness level.  

 “If we can show the customer that we are doing improvements, every month, every quarter of the 
year, then we are interesting to be still in the business.”  
(CP-B, personal communication, 2015-04-14) 
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In general, when Company-B signs an agreement with a client, a particular name will be 
determined for the internal department that the company is about to manage. This name will 
be anchored in the client’s organisation chart in order to be more easily externally recognised 
as an internal client’s department. The close collaboration with the clients is further demon-
strated by how the businesses electronically interact with each other. In particular, Company-
B has full access to their client’s ERP-System through a so-called ‘Virtual Private Network’ 
(VPN) connection. As such, the company manages their client’s inventory from a remote 
location by executing the orders directly in their ERP-System. Besides, Company-B devel-
oped and invested in a ‘Transport Management System’ (TMS) platform in order to offer 
better transportation management services. The TMS system is not only necessary to manage 
multiple 3PL providers more efficiently, but it also provides value added services by offering 
track and trace functions and additional statistical data for its clients.  

“The ERP-System is always the client's system.”  
(CP-B, personal communication, 2015-04-14) 

4.3 Relationship to Suppliers 

4.3.1 Company-A 

As Company-A is usually not legally connected with their clients’ suppliers, the relationship 
with those suppliers can be classified as very loose, if there is any relationship at all. Com-
pany-A does not have the coercive power to advise its clients to leave or enter a relationship. 
As a result, it had been highlighted that it is rather the question of how good the relationship 
is between the client and its supplier. According to the interviewee, this could be both stra-
tegic and tactical in nature. Nevertheless, it is believed that 4PL providers are generally as-
signed to take over long-term business relations, due to three main reasons: First, the client 
is not only handing over the business to the 4PL, but also particular competencies and, thus, 
the most important and strategic suppliers will need to be managed by the 4PL. Second, at 
least within the automotive industry, suppliers are not frequently switched. Finally, the third 
reasons is that 4PL contracts have a duration of several years, meaning that some stability 
and continuity in the supplier relationship is required as the service would otherwise become 
too costly for the client.  

 “We don't have any contract with them [the client’s supplier] and therefore it’s more like we are 
both working for the same company [the OEM].”  

(CP-A, personal communication, 2015-04-02) 

Furthermore, there is no direct electronic integration between the client’s suppliers and Com-
pany-A’s ITMS system. In general, it is Company-A which approaches the suppliers to trans-
mit the data regarding transportation scheduling and requirements. In other words, Com-
pany-A organises and schedules the transportation of shipments and forwards the infor-
mation to the suppliers. 

4.3.2 Company-B 

Generally speaking, Company-B is not forming particular relationships with their client’s 
suppliers. In fact, there is no need. Company-B operates as the administrator of their client’s 
replenishment division and, thus, acts in their client’s name as an internal department. In 
other words, and from an external perspective, the client enters into a relationship with the 
supplier, but Company-B manages that partnership, meaning that the supplier always does 
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business with one counterparty, no matter who is in charge. Consequently, it is the client’s 
decision whether the relationship is strategic or tactical in nature. Thus, Company-B may be 
involved in both long-term and short-term supplier relationships. 

“I mean the situation is that the supplier should see us as the customer [the 4PL’s client] and that’s 
most important, no matter what level of strategic or tactical relationship you are in.”  

(CP-B, personal communication, 2015-04-14) 

The electronic integration between Company-B and its client’s supplier is analogous to how 
the two companies are forming a business relationship. Namely, the suppliers are integrated 
into the client’s ERP-System to which Company-B has access. However, with regard to 
transportation scheduling and management, the suppliers are directly integrated into the 
TMS system of Company-B. Overall, it is argued that Company-B further supports their 
clients by creating projects that aim at improving the relationship with the suppliers by better 
exploiting the electronic integration. As such, Company-B is confirmed to also be involved 
in improving the entire supply chain starting from the ERP-System to inventory management 
and transportation scheduling. 

4.4 Sourcing Services & Supply Chain Leagility 

4.4.1 Company-A 

The three divisions of Company-A, namely, consultancy, software, and 4PLs, are separate 
departments, meaning that they are not actively working together but reinforcing each other. 
As such, by considering Company-A as an integrated organisation it does offer to its clients 
supply chain design services and comprehensive sourcing solutions. For instance, a 4PL cli-
ent expresses the wish to restructure its supply chain and, therefore, requests help, Company-
A would set-up a temporary project besides the 4PL relationship, by contracting its consul-
tancy division. Yet again, it would not be the 4PL division making the sourcing decisions, it 
will be the consultancy department. Overall, Company-A is involved in making sourcing 
decisions, but not as a 4PL provider and only on a project basis.  

“I mean it's not always that easy to separate, because we are one company. As an integrated 
company of course we are involved in these kind of activities. But that is more as a consultancy.” 

(CP-A, personal communication, 2015-04-02) 

Moreover, Company-A is not entering strategic alliances with suppliers from a specific in-
dustry group, to provide its clients a portfolio of suppliers in order to offer sourcing on an 
ad-hoc basis. In other words, Company-A is unable to connect its clients to specific suppliers 
assuming that they urgently need particular components, but just for a short period of time. 
The interviewee argued that Company-A is not in the position to advise its clients from 
where to source. Similarly, Company-A lacks the resources and knowledge to offer such 
services. The clients have generally more expertise regarding the required product specifica-
tions. However, this is different regarding the sourcing of 3PL providers. In fact, Company-
A acknowledged to provide its clients with a portfolio of 3PL providers. Nevertheless, it was 
stressed that neither strategic nor tactical alliances are established with any logistics service 
provider in order to preserve the objectivity required from 4PL. As a result, Company-A 
provides its clients a list of potential 3PL providers, but the specific rates and agreements are 
always newly negotiated. 
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Interestingly, Company-A is convinced that 4PL providers facilitate leagile supply chains. 
Accordingly, from a client perspective, the lean principles would be applied by assigning a 
4PL provider for the management of particular tasks and by doing so, the client inevitably 
reduces its resources and liabilities and, thus, reduces waste and costs. However, Company-
A suggests further that by employing a 4PL provider the level of agility is also increased. In 
fact, the interviewee claims that 4PL providers have vulnerable knowledge to be flexible in 
terms of choosing different transportation means and adjusting the client’s transportation 
chain in response to changing requirements.  

4.4.2 Company-B 

Company-B is generally offering comprehensive sourcing solutions, as it represents their area 
of expertise. However, the process of supplier evaluation is only performed in close collab-
oration with the client. The client is the process owner and, thus, takes the final decision, not 
Company-B. This is of particular importance and has been explicitly highlighted, meaning 
that Company-B solely supports the purchasing process by providing its expertise in supply 
chain management. Nevertheless, Company-B may act as the initiator of a tendering process, 
as they constantly analyse the performance of their client’s supplier base, hence, knowing 
when to induce a change. 

“But we are not doing purchasing that is very important for us, we’re just doing the supply chain part 
of it. So, we are boosting their procurement competence when we talk about physical logistics actors.” 

(CP-B, personal communication, 2015-04-14) 

Accordingly, Company-B does not provide its clients a portfolio of strategic suppliers. Of-
fering such a service is not even demanded by the customers. Most clients have a different 
industry background, meaning that they generally source different kinds of products. Thus, 
although assuming that the clients might appreciate such a service, it would require the build-
ing of extensive expertise in a variety of industry sectors, however, this is time-consuming 
and resources-intensive. 

“We don’t have the time to learn the market, so that's the strategic choice for us. We are a supply 
chain integrator, not a production integrator.”  

(CP-B, personal communication, 2015-04-14) 

Nevertheless, this is different regarding the sourcing of logistics service providers. Company-
B confirmed being able to provide to its clients a portfolio of 3PL providers, but without 
entering strategic alliances. This has been particularly emphasised as it would be in contra-
diction to the neutrality aspect of the 4PL concept. In particular, this is made possible by the 
LSPs that employ key account managers being responsible for providing Company-B with 
relevant information about their service offerings. Hence, it is argued that it is not Company-
B that approaches the LSP to create a portfolio. The key account managers enable Company-
B to be a good negotiator and buyer for their clients by having the right contact person to 
quickly order services. As such, Company-B has the ability to offer sourcing on an ad-hoc 
basis while being a truly independent service provider.  

 “Actually, it is really interesting that in the same company you have so much focus on doing pur-
chasing and methods and competence, but not on the logistics procurement. That’s why we are so big” 

(CP-B, personal communication, 2015-04-14) 

Company-B is generally convinced that 4PL providers may contribute to supply chain leagil-
ity. However, it is believed that the influence on leagility is not based on the possibility of 



4 Empirical Findings 

40 

integrating different supply chain actors, but on the 4PL’s expertise. It is the competence a 
4PL provider has in certain areas such as supply chain management, sourcing, and IT-System. 
From this perspective, Company-B is confident in saying that 4PL providers facilitated 
sourcing leagility between its clients and LSPs. It is described as the ability of 4PLs to adapt 
their client’s requirements to the language and the industry-specific attributes of logistics 
service providers. More specifically, the interviewee referrers to the ability of closing a 
knowledge-gap, or acting as knowledge-bridge between actors. 

“It's not the question about consolidating orders and transportation, it’s the question about know-
how, so that you can pick the right supplier and that you can build the right networks of LSP.” 

(CP-B, personal communication, 2015-04-14) 

4.5 Discussion of the 4PL Leagility Framework 

4.5.1 Company-A 

The first impression of Company-A about the proposed conceptual 4PL Leagility Frame-
work was that the concept is similar to that of a wholesaler or trading agent in the retail 
sector. Therefore, scepticism was raised since 4PL is conceived in its ‘classical’ sense as a 
pure service provider that does not take title of goods. Although, it has been clarified by the 
author of the thesis that the framework does not intend 4PL providers to own the goods, 
further criticism was expressed as offering such services would require standardised prod-
ucts. However, it has been argued that the demand for standardised products is usually rela-
tively constant and, thus, implying that 4PL providers offering flexibility would be less re-
quired. 4PL providers generally offer the services clients request, however, manufactures are 
currently not asking for assistance in managing and sourcing suppliers. Consequently, Com-
pany-A is claiming that it will be hard finding 4PLs being involved in such service offerings. 
Nevertheless, the interviewee stated that Company-A would be more than willing to provide 
such sourcing service upon customer demand. 

“If our customers would approach us and requesting to tender their suppliers… no problem, we 
would offer that service immediately. However, our clients are not asking for that.”  

(CP-A, personal communication, 2015-04-02) 

Additional concerns were expressed regarding the OEM-supplier partnership: it is assumed 
that applying the proposed Framework would probably impede the development of strategic 
relationships between the clients and the suppliers, whereas the collaboration between 4PL 
providers and suppliers will intensify. As such, it was questioned whether this might be in 
the interest of the OEM. After all, it has been admitted by Company-A that it evokes a certain 
charm to further outsource such responsibilities to supply chain partners and that it ought 
to be considered in the future. Nevertheless, according to the interviewee’s opinion, the of-
fering of these services should not be advertised under the name of 4PL as it is contradictory 
to its original definition.  

4.5.2 Company-B 

In general, the interviewee praises the 4PL Leagility Model in the light of sourcing flexibility 
and the influence of 4PL on network relationships. Apart from that, substantive criticisms 
were raised. In particular, the interviewee is critical of the model solely considers manufac-
turing suppliers and OEMs, but totally disregards other common aspects such as the coor-
dination of 3PL providers. Although it had subsequently been elucidated why the focus is 
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mainly directed towards OEMs and their suppliers, further concerns were expressed by men-
tioning that it would be in contradiction to the basic definition of 4PL. As such, it is claimed 
that the model treats 4PLs as an all-rounder being capable of performing a variety of activities 
such as sourcing suppliers, contracting LSPs, and being able to offer consolidation services. 
However, this is not believed to be the case. For instance, consolidating shipments may not 
be feasible for large volumes, as most LSPs would demand to know the end-customer. Nev-
ertheless, consolidating the client’s orders would be generally feasible, but, even though 
Company-B affirmed that some of their clients share the same supplier, it is not common at 
all. In addition, acting as a middle-man that provides such services would be closely related 
to the concept of a wholesaler. 

“You are placing the 4PL as an all-sourcing company that can buy and consolidate different kind of 
things for a certain client and I don't think that this is a potential to go. You cannot be there and if 

you would like to be there in the sourcing perspective, you are a wholesale.”  
(CP-B, personal communication, 2015-04-14) 

Further scepticism was raised by claiming that the 4PL Leagility Framework is hampered by 
specific industry cultures. The reasoning is that networks compete against each other nowa-
days, not single firms; thus, being the network owner, it would be the 4PL provider’s respon-
sibility to enhance the competitive of each client’s supply chain by coordinating the infor-
mation and material flow. However, according to the interviewee, when involved in provid-
ing consolidation services, 4PL providers would be limited in their capability to leverage the 
possibilities for enhancing the individual client’s network competiveness. The focus to opti-
mise the network would be on a more general level, meaning there is less potential to adapt 
the supply chain structures to the specific requirements of each client. The interviewee fur-
ther emphasised this aspect by claiming that freight forwarders would not offer the best rates 
if the owner of the goods is unknown to them and, thereby, reducing the competitiveness as 
better prices could have been achieved otherwise.  

 “So, there are some industry cultures that impact your model.”  
(CP-B, personal communication, 2015-04-14) 

After all the debates, the interviewee acknowledged the general applicability of the proposed 
framework, however, not without significant constraints. A 4PL provider would be required 
to limit its service offerings to particular industry sectors and standardised products in order 
to develop the knowledge and resources needed to source manufacturing suppliers. How-
ever, according to the interviewee’s opinion, this would also imply the sacrifice of certain 
other competencies and benefits that constitute the 4PL concept. Therefore, it is believed 
that this would be then again similar to the concept of a wholesaler. 

 “So, you should not take that model up to general 4PL discussion. This is exactly what wholesaler 
does, but you use another kind of term for it.”  

(CP-B, personal communication, 2015-04-14) 

In this context, the author of the thesis argued that a wholesaler in its ‘classical sense’ does 
not have the competence in managing 3PL and organising transportation chains. Although 
the interviewee generally agreed with this argument, it had been claimed that wholesalers may 
also be involved in organising and managing transportation chains as a value-added service 
alongside their regular business.  
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“Yeah, of course you have a classical non-developed wholesaler and you have added value services 
from other wholesaler, depending on what kind of industry you are in.”  

(CP-B, personal communication, 2015-04-14) 

Moreover, based on the insights gained during the open discussion, the author of the thesis 
finally suggested to adjust the 4PL Leagility Framework by exchanging the two suppliers with 
3PL providers. The interviewee responded with excitement and called it a brilliant idea. 

4.6 Empirical Findings from Company-C 
The empirical findings from Company-C are presented separately from the former two due 
to the following reasons: the interview had to be aborted after 30 minutes, as it become 
apparent that Company-C is a ‘one man show’ 4PL provider and, thus, little information 
could be obtained for the purpose of this research. Although the company’s website and its 
profile on the business networking web site LinkedIn have been thoroughly reviewed, it was 
impossible to determine its actual size: the British-headquartered company has been in busi-
ness for almost eight years, its internet presence is absolutely professional, and according to 
LinkedIn it has up to eleven employees.  

Company-C describes itself as an independent zero-asset-based expert in the sector of supply 
chain and logistics management. The company has clients from a diverse range of industries, 
but generally not more than one client is managed at a time; although, it is claimed that 
sufficient capacity is available to contract several clients concurrently. Company-C sees its 
main competence in understanding its client’s requirements, as well as, fulfilling the role of 
controlling and integrating different services to deliver one comprehensive solution. In par-
ticular, the service portfolio includes twenty different supply chain and logistics based ser-
vices, such as perishable food distribution, bonded warehousing, hazardous material ship-
ping, port centric logistics, and cargo insurance services. However, Company-C is not in-
volved in taking-over its clients’ supply chain activities by providing inventory management 
or consolidation services. In other words, its main focus is on organising and coordinating 
the clients’ individual shipments.  

Moreover, the interviewee emphasised that the preferred focus is to continue growing with 
the partner, meaning that the objective is on forming strategic alliances. However, the part-
nerships average around twelve months as the clients are contracted on a project basis. Fur-
ther, Company-C does not own any particular IT-System and, thus, lacks the ability to elec-
tronically integrate the clients. In this context, it even claimed that there is no need to have 
access to real-time information from the clients or LSPs.  

In addition, Company-C neither establishes relationships with its clients’ suppliers, nor are 
they electronically integrated into the business. Likewise, no strategic alliances are formed 
with 3PLs or any other LSPs.  

Company-C defined the concept of 4PLs as follows:  

“An integrator of several services to deliver one end-goal, or a particular solution.” 
(CP-C, personal communication, 2015-04-23) 
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5 Analysis 

The fifth chapter presents the analysis of the empirical findings and is structured in accordance with the three 
research questions of this study. As such, the first section investigates the proposed framework by introducing 
nine different types of 4PL leagility. Based on this, the second section analyses the influence of 4PLs on 
sourcing flexibility and sourcing leagility. The third section discusses the findings regarding vendor flexibility 
and concludes with a holistic interpretation of the results. Ultimately, the insights gained from the open dis-
cussions are examined to supplement or reject the existing result from the preceding analyses. 

5.1 The Different Forms of 4PL Leagility 
In retrospect, based on the literature of supply chain flexibility, leagility, and fourth-party 
logistics, a conceptual 4PL Leagility framework had been proposed in chapter 2.3.3 (Figure 
5). As such, it has been elaborated that 4PL providers may facilitate both sourcing flexibility 
and the concept of leagility by integrating lean and agile paradigms into leagile supply chain 
constructs. In this context, it was further illustrated that the leagile construct can be looked 
at from three distinct perspectives; meaning that it may be either based on a combination of 
sourcing and vendor flexibility, or on the sole basis of both. However, the different types of 
leagility resulting from the proposed framework have not been investigated in detail yet. 

For this reason, the conceptual 4PL Leagility model is further analysed by creating a relation-
ship table containing all possible combinations of vendor and sourcing flexibility (see table 
5). In particular, as each arrow represents a potential form of 4PL leagility, a total of twenty-
four combinations have been identified. Nevertheless, as several arrows are oriented towards 
the same direction, indicating that particular combinations exist repeatedly, the total number 
can be further consolidated to the following nine types of leagility: (1) Sourcing leagility with 
supplier sourcing flexibility; (2) Vendor leagility with supplier vendor flexibility; (3) Vendor 
leagility with OEM vendor flexibility; (4) Supplier leagility with vendor flexibility; (5) Supplier 
leagility with sourcing flexibility; (6) Leagility with supplier sourcing flexibility; (7) Leagility 
with supplier vendor flexibility; (8); Leagility with OEM vendor flexibility (9) OEM leagility 
with vendor flexibility. 

 Table 5: Relationship Calculation Table of 4PL Leagility Framework 
OEM B sourcing flexibility lean lean Supplier B sourcing flexibility 
OEM B vendor flexibility agile agile Supplier B vendor flexibility 
        OEM B sourcing flexibility lean agile Supplier B sourcing flexibility 
OEM B vendor flexibility agile agile Supplier B vendor flexibility 
        OEM B sourcing flexibility lean agile Supplier A sourcing flexibility 
OEM B vendor flexibility agile lean Supplier A vendor flexibility 
        OEM B sourcing flexibility lean lean Supplier A sourcing flexibility 
OEM B vendor flexibility agile lean Supplier A vendor flexibility 
        OEM A sourcing flexibility lean lean Supplier B sourcing flexibility 
OEM A vendor flexibility lean agile Supplier B vendor flexibility 
        OEM A sourcing flexibility lean agile Supplier B sourcing flexibility 
OEM A vendor flexibility lean agile Supplier B vendor flexibility 
        OEM A sourcing flexibility lean lean Supplier A sourcing flexibility 
OEM A vendor flexibility lean lean Supplier A vendor flexibility 
        OEM A sourcing flexibility lean agile Supplier A sourcing flexibility 
OEM A vendor flexibility lean lean Supplier A vendor flexibility 
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In the following sections, the proposed framework will be further analysed by separately 
exploring the influence of each flexibility type in more detail. The intention is to avoid con-
fusion and to better understand the interconnectedness between the different forms of leagil-
ity. Therefore, the sourcing flexibility perspective will be analysed first, followed by exclu-
sively focusing on vendor flexibility, and finally by integrating both perspectives.  

More specifically, Sourcing leagility with supplier sourcing flexibility combines the use of agile sup-
plier sourcing practices with low OEM sourcing flexibility. This type of leagility is solely 
based on the aspect of sourcing flexibility and has not been proposed within the supply chain 
management literature before. In particular, the 4PL provider may have the capability to 
quickly reconfigure the supply network by contracting suppliers within a short-term relation-
ship. The client, however, can source products while receiving all the benefits from the stra-
tegic alliance (Biederman, 2005; Fynes, Voss, & Búrca, 2005) with the 4PL provider. In other 
words, the 4PL provider may act as a buffer that absorbs potential process inefficiencies and 
increased costs that are associated with maintaining short-term relationships (Purvis et al., 
2014). This is possible as 4PLs are specialised in tendering and contracting third-parties (Stef-
ansson, 2006; Win, 2008), as well as relationship management (Hingley et al., 2011) and ex-
ploiting its IT-Systems capabilities (Dutton, 2009; Fulconis et al., 2007) that are particularly 
designed for such business processes.  

In addition, Vendor leagility with supplier vendor flexibility combines the use of agile suppliers with 
lean OEMs. An interesting aspect of this particular type of leagility is that 4PL may integrate 
the two contradicting manufacturing philosophies by adapting the language of an agile sup-
plier in terms of supply chain and transportation management to the requirements of a lean 
OEM. Besides, 4PLs would be capable of negotiating better prices (Dutton, 2009) and man-
aging the business relationship between the two organisations (Hingley et al., 2011; Win, 
2008) as efficiently as possible, which is more than consistent with the idea of leanness (Nara-
simhan et al., 2006). On the contrary, Vendor leagility with OEM vendor flexibility combines the 
use of lean suppliers with agile OEMs. This type of leagility is interesting to consider, as lean 
suppliers would primarily focus on reducing waste while increasing the production utilisation 
rate (Narasimhan et al., 2006; Naylor et al., 1999; Ohno, 1988). However, this requires a 
timely production schedule based on an accurate demand forecast (Krishnamurthy & Yauch, 
2007; Towill & Christopher, 2002). Generally speaking, agile OEMs would probably not be 
able to provide such precise information, as their manufacturing system is designed to re-
spond to and accommodate unforeseen changes in market demands (Narasimhan et al., 
2006). Consequently, a 4PL provider may integrate the organisations by aggregating demand 
(Win, 2008) from several agile OEMs before placing a consolidated order with the supplier. 
Obviously, the OEM would have the advantage of being able to source products at a dis-
counted rate, which would have otherwise not been possible. 

Further, Supplier leagility with vendor flexibility integrates both flexibility perspectives by com-
bining the use of agile suppliers with lean supplier sourcing practices. Thus, this network 
configuration is similar to the types of leagility as defined by Purvis et al. (2014), although in 
a different industry context. The 4PL provider would create a collaborative partnership (low 
sourcing flexibility) with an agile supplier (high vendor flexibility). Interestingly, this form of 
leagility may be used to provide sourcing services on an ad-hoc basis, as the agile supplier 
has the ability to quickly ramp production up or down (Narasimhan et al., 2006). Conversely, 
the client’s advantage is to source particular goods on short notice, but again with all the 
benefit derived from strategic partnerships (Fynes et al., 2005) since the supplier is well inte-
grated into the 4PL provider’s network regarding information sharing and integrated logistics 
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systems. Similarly, Supplier leagility with sourcing flexibility combines the use of lean suppliers 
with agile supplier sourcing practices. Such a network configuration may be required for 
OEMs operating in industries characterised by short product life-cycles and, thus, demand-
ing the ability of 4PLs to quickly reconfigure supply networks (Mason-Jones et al., 2000). 
However, a lean supplier is preferred as the expected market demand is relatively predictable 
and the primary focus is on cost-leadership rather than customisation. 

Moreover, leagility with supplier sourcing flexibility combines the use of lean OEMs with agile 
supplier sourcing practices. The 4PL provider enables the OEM to quickly reconfigure its 
supply chain by minimising the waste associated with tendering new suppliers and short-term 
relationships. In contrast, leagility with supplier vendor flexibility is a combination of using lean 
OEM sourcing practices with an agile supplier. Similar, but different, is leagility with OEM 
vendor flexibility as it combines the use of lean supplier sourcing practices with agile OEMs. 

Finally, OEM leagility with vendor flexibility combines the use of agile OEMs with low OEM 
sourcing flexibility. However, this type of 4PL leagility could be generally ignored as it has 
no particular influence on a network configuration. It should rather be considered as an 
inevitable result of the long-term relationship that 4PL providers usually establish with their 
clients. In other words, an OEM applying agile manufacturing principles will always generate 
such a leagile construct due to the typicality of having a strategic alliance with 4PL providers. 
As a consequence, it will not be further analysed or discussed in the course of this paper. 

At this stage of the analysis it is worth noting that none of the discussed types of 4PL leagility 
exist in isolation; they are inevitably interrelated. However, from an analysis perspective it is 
interesting to investigate them first separately, in order to better understand their individual 
impact on a supply network. For instance, by considering the network configuration between 
Supplier B and OEM A, whereas the 4PL provider maintains an agile sourcing relationship 
with Supplier B, it becomes apparent that four of the previously defined leagility types are 
combined within this constellation (see Figure 7). 

 
Figure 7: Leagility configuration of Supplier B (agile sourcing flexibility) & OEM A 

Additionally, further analysis of the interconnectedness between the various forms of leagility 
revealed that three particular categories of leagility define the overall leagile configuration of 
a supply network. As such, it is either the family of sourcing leagility, vendor leagility, or 
supplier leagility that determine the remaining forms of 4PL leagility within a system (see 
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Table 6). To emphasise, in Figure 7 the primary types of leagility are marked as number one 
(sourcing leagility with supplier sourcing flexibility) and two (vendor leagility with supplier vendor 
flexibility), whereas the third (leagility with supplier vendor flexibility) and fourth (leagility 
with supplier sourcing flexibility) leagility type represent an inevitable result of the former 
two. For further clarification, please refer to the two additional examples in appendix 7.  

Based on the above analysis, table 6 illustrates the various possible leagile network configu-
rations that can be derived from the proposed 4PL Leagility Framework. Specific attention 
should be paid to the different colours used: the light grey coloured sub-tables indicate a 
network configuration where 4PLs use agile sourcing practices with regard to contracting 
suppliers. Conversely, the darker grey shading implies the use of lean sourcing practices. As 
previously elaborated, the three primary types of 4PL leagility are highlighted by being col-
oured light blue, whereas the green numbers at the sides of each table help to allocate the 
nine proposed and defined forms of leagility.  

 Table 6: The different 4PL Leagile Network Configurations 
Supplier B (agile sourcing flexibility) & OEM A Supplier B (lean sourcing flexibility) & OEM A 

1 Sourcing leagility with supplier sourcing flexibility Supplier leagility with vendor flexibility 4 
2 Vendor leagility with supplier vendor flexibility Vendor leagility with supplier vendor flexibility 2 
7 Leagility with supplier vendor flexibility  Leagility with supplier vendor flexibility  7 
6 Leagility with supplier sourcing flexibility     
        Supplier B (agile sourcing flexibility) & OEM B Supplier B (lean sourcing flexibility) & OEM B 
1 Sourcing leagility with supplier sourcing flexibility Supplier leagility with vendor flexibility 4 
6 Leagility with supplier sourcing flexibility Leagility with supplier vendor flexibility  7 
    Leagility with OEM vendor flexibility 8 
        Supplier A (agile sourcing flexibility) & OEM B Supplier A (lean sourcing flexibility) & OEM B 
1 Sourcing leagility with supplier sourcing flexibility Vendor leagility with OEM vendor flexibility 3 
3 Vendor leagility with OEM vendor flexibility Leagility with OEM vendor flexibility 8 
5 Supplier leagility with sourcing flexibility     
       Supplier A (agile sourcing flexibility) & OEM A Supplier A (lean sourcing flexibility) & OEM A 
1 Sourcing leagility with supplier sourcing flexibility N/A NA 

5 Supplier leagility with sourcing flexibility     

6 Leagility with supplier sourcing flexibility     

Interestingly, the most frequent type of leagility within the framework pertains to network 
relationships and redesigning supply chains, namely, ‘sourcing leagility with supplier sourcing 
flexibility’. As such, this has two important implications. First, it emphasises that 4PL pro-
viders may act simultaneously as an ‘integrator’ (Bumstead & Cannons, 2002; Hingley et al., 
2011; Win, 2008) and ‘system’s coordinator’ that have the competencies of reconfiguring 
supply networks by switching suppliers (Gosling et al., 2010) and, thus, possibly representing 
an effective means to facilitate sourcing flexibility for the benefit of the OEM. Consequently, 
this further implies that for OEMs, it is probably the greatest advantage to receive the ben-
efits associated with strategic alliances (Fynes et al., 2005), while being able to quickly adapt 
the sourcing strategy to the changing market conditions, due to the 4PL’s capabilities as a 
system’s coordinator. To demonstrate, assuming that it is costly to maintain business links 
and that an OEM would frequently be required to source particular products at short notice, 
but only for a limited amount of time, the manufacturer would significantly benefit from 
such a leagile sourcing relationship. 

In summary, with regard to the first research question, it has been clearly illustrated ‘how the 
concepts of supply chain flexibility, leagility, and 4PL overlap and may reinforce each other’. 
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However, as the answer has been merely elaborated from a theoretical perspective it should 
be considered as preliminary and further empirical evidence and analysis are needed. This, as 
well as research questions two and three, will be addressed in the proceeding sections. 

5.2 Sourcing Flexibility & Sourcing Leagility  
It is important to understand the interviewees’ argumentation and reasoning processes, in 
order to effectively analyse the types of sourcing flexibility 4PL providers establish and inte-
grate into a leagile construct. As such, the way the interviewees defined the term 4PL pro-
vides a valuable indication for interpreting the empirical findings, as it exposes the rationales 
behind inter-organisational relationships and service offerings. To clarify, the 4PL division 
of Company-A focuses primarily on offering comprehensive logistics solutions while refer-
ring to 4PL as an independent, asset free service provider that manages the logistics processes 
of a client. Although, this definition is generally consistent with Fulconis et al. (2007) and 
Stefansson (2006) which refer to 4PL as a transactional centre that creates value by providing 
administrative services, it neglects the aspect of being an integrator. Interestingly, this view-
point is mirrored in the service portfolio that Company-A offers its clients. In fact, Com-
pany-A is not directly involved in integrating and synchronising the material flows from dif-
ferent clients, neither in designing nor taking-over their client’s supply chain activities by 
managing the inventory, placing orders, or sourcing suppliers. 

On the contrary, Company-B rather emphasises its role as an integrator. This aspect is further 
demonstrated by conducting a word analysis of the transcribed interviews: the interviewee 
of Company-B used the words ‘integrator’, ‘integration’, or ‘integrating’ thirty-three times, 
whereas Company-A expressed them only four times. Adapting an integrator perspective is 
not only consistent with the original definition of 4PL (Bumstead & Cannons, 2002), but it 
also represents a fundamental attribute of the 4PL concept (Büyüközkan et al., 2009; Hertz 
& Alfredsson, 2003; Hingley et al., 2011; Win, 2008; Yao, 2010). As a result, there is a close 
analogy between the service portfolio of Company-B and the typical service offerings that 
the supply chain management literature assigns to the concept of 4PL (Stefansson, 2006; 
Win, 2008). In fact, Company-B sees its core-competencies in designing, optimising, and 
integrating supply chains by leveraging its expertise in logistics management, inventory man-
agement, IT-Systems, and administrative tasks such as sourcing, forecasting, order fulfilment, 
or replenishment planning. Therefore, by providing integrated supply chain solutions Com-
pany-B generally combines the use of consulting and 4PL activities, whereas Company-A 
rather separates the different business functions and only integrates them on customer de-
mand. Additionally, Company-C defines 4PL as an integrator of several services, meaning 
that the focus is on combining several logistics services to offer the client a bundled solution. 
However, Company-C is not involved in integrating and synchronising the material flows 
from different clients; this would not even be possible, as the company lacks the necessary 
competence and resources such as IT-Systems. 

The integration mentality of Company-B is further echoed in the relationships with its cli-
ents. The empirical findings revealed that the company literally anchors itself into their cli-
ent’s organisation chart by becoming an internal department with an individual name. Thus 
the focus is on establishing strategic long-term relationships (Hertz & Alfredsson, 2003; 
Hingley et al., 2011; Win, 2008). Interestingly, it was even argued that Company-B holds 
closer relationships to those clients that frequently restructure their supply networks by 
switching suppliers. This implies that Company-B has great expertise in coordinating and 
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redesigning supply chain and, as such, is a first indication that 4PL providers facilitate sourc-
ing and supply chain flexibility (Christopher et al., 2004; Gosling et al., 2010; Purvis et al., 
2014; Stevenson & Spring, 2007). Additionally, as previously argued, it further illustrates that 
clients appreciate the combination of having the benefits associated with strategic alliances 
(Biederman, 2005; Fynes et al., 2005) and the flexibility to reconfigure the supply network. 
Similarly, Company-A and Company-C generally focus on establishing strategic alliances, 
though less emphasis is put on measuring the partnership performance by utilising KPIs to 
continuously improve the degree of collaboration. Nevertheless, it clearly demonstrates that 
both companies consistently apply lean sourcing principles in terms of bonding clients. Ac-
cordingly, the empirical findings are consistent with the literature (Hertz & Alfredsson, 2003; 
Hingley et al., 2011; Win, 2008), but more importantly, it validates the proposed 4PL Leagility 
Framework with regards to the interconnectedness between the 4PL, OEM A, and OEM B. 

Moreover, the template analysis revealed that, apart from Company-C, the collaborative na-
ture is also mirrored in the electronic integration of the businesses. Strong electronic links 
are created between the organisations to promote automatic and seamless data transmission; 
the companies’ internal ‘Transportation Management Systems’ are directly integrated into 
their clients’ ERP-Systems. Company-B goes even further by being granted full remote ac-
cess to their clients’ ERP-System, in order to remotely perform forecasting activities and 
inventory replenishment planning. Consequently, as both companies make significant invest-
ments in software solutions and IT-Systems, the findings are consistent with previous re-
search (Büyüközkan et al., 2009; Cui & Hertz, 2011; Fulconis et al., 2007). However, more 
significantly, by integrating the virtual supply chain the interviewed companies demonstrate 
yet again how they are involved in enhancing sourcing flexibility (Christopher, 2000; 
DeGroote & Marx, 2013; Swafford et al., 2006b). In contrast, Company-C lacks the ability 
to integrate the virtual supply chain as it does not possess any IT-System at all. However, as 
illustrated in chapter 2.3, acting as a supply network infomediary is one of the four key at-
tributes of the 4PL concept. Further, the introduced 4PL Leagility Framework is based on 
the Industry Innovator model (see 2.3.2), meaning that 4PL providers act as the central entity 
between both multiple clients and LSP. However, as previously illustrated Company-C also 
lacks this fundamental requirement and, thus, does not represent a suitable study object for 
the purpose of this research. For this reason, Company-C will be disregarded for the further 
course of this thesis. 

On the contrary, by further investigating the types of supplier sourcing flexibility, great dif-
ferences are observed as to what is suggested by the proposed 4PL Leagility Framework. 
Neither of the two studied companies is legally connected with their clients’ suppliers and, 
hence, the collaboration is classified as tactical in nature, if there is any particular business 
relationship at all. By acting as an internal department of their client’s organisation, Com-
pany-B even highlights that there is no need to form an alliance with suppliers. Correspond-
ingly, Company-A argued that it is rather a question of what partnership is established be-
tween the client and the supplier. In this context, both interviewees mutually agree that it is 
the client’s decision, whether the relationship is strategic or tactical in nature. Nevertheless, 
Company-A claims that the business relations are generally characterised as strategic and 
long-term, whereas Company-B state that there is no particular tendency. This inconsistency 
may be possibly explained by the different client base of each 4PL provider. Accordingly, it 
exemplifies that great differences exist among industry sectors.  

However, by considering the integration of suppliers from a virtual supply chain perspective, 
a prevailing interaction between the 4PL providers and the suppliers was observed. The two 
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interviewed companies suggested that this is required in order to enhance the client’s supply 
chain flexibility and performance (Christopher, 2000; DeGroote & Marx, 2013). Although, 
Company-A is not creating direct electronic links with its clients’ suppliers, the transportation 
related data is transmitted manually. On the contrary, Company-B directly integrates its cli-
ents’ suppliers into its internal TMS system to optimise transportation scheduling and manage-
ment. This higher degree of integration may be a result of having the mandate of managing the 
client’s inventory and placing orders with the suppliers (Christopher, 2000).  

After all, it can be summarised that instead of establishing direct relations with suppliers, the 
interviewed 4PL providers are rather involved in managing their client’s partnerships from a 
logistics perspective. The two companies equally stressed the importance of assuring their 
objectivity and neutrality as a primary reason for not forming alliances with suppliers (Bieder-
man, 2005; Hertz & Alfredsson, 2003; Vasconcelos & Kaminski, 2013). The neutrality aspect 
is further reflected in the contracting and management of 3PL providers. As such, the two 
4PL providers verified their ability to provide their clients a portfolio of a 3PL provider, but 
claimed to be unbiased when it comes to the tendering as no particular relationships are 
formed.  

As a result, the two case studies revealed that 4PL providers form partnerships exclusively 
with clients and besides, no other relationships are maintained. Further, those partnerships 
are always strategic in nature and, thus, classified as lean (see table 7). Conversely, the research 
at hand could not validate the proposed types of sourcing flexibility 4PLs may establish with 
suppliers or LSP. Consequently, this leads to the conclusions that the concept of 4PL might 
not be an effective means to facilitate any form of sourcing leagility; at least not in terms of 
being autonomously responsible for sourcing suppliers and establishing legal relationships. 
As such, the previously defined and proposed type of ‘sourcing leagility with supplier sourcing 
flexibility’ has to be rejected. 

Table 7: Measured types of sourcing flexibility 

Scenario Sourcing Flexibility Sourcing Leagility 
  4PL - OEM 4PL - Supplier   

Company-A 
Low N/A   

Lean N/A - 

Company-B 
Low N/A   

Lean N/A - 

However, it could be argued that 4PL providers create leagile sourcing constructs on the 
basis of managing inter-organisational alliances. The empirical findings revealed that the two 
interviewed 4PL firms manage their client’s relationships, whether strategic or tactical in na-
ture, by integrating the suppliers into the client’s supply network through the coordination 
and optimisation of the transportation chains. Thus, managing the relationships by being 
responsible for synchronising the material flows. Additionally, as previously illustrated, 4PLs 
also supervise business relations by integrating and managing the virtual supply chains (Chris-
topher, 2000; Swafford et al., 2006b) and, hence, coordinating the information flows within 
the supply network. Further, the interviewed companies have the expertise to successfully 
integrate new suppliers at low cost by supporting and optimising their clients’ tendering pro-
cesses from a logistics perspective (reference). With this in mind, assuming that clients wish 
to source suppliers on a short-term contract basis, the 4PLs would be in charge of designing 
and executing the related processes as efficiently as possible. This means that the clients 
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benefit from both the expertise of managing tactical alliances and the long-term relationship 
with the 4PL. Therefore, in this context, 4PL providers may create leagile sourcing constructs 
from an inter-organisational management perspective.  

Accordingly, it has been demonstrated that based on customer demand 4PLs facilitate sourc-
ing flexibility by being capable of coordinating and reconfiguring supply networks at low 
costs (Purvis et al., 2014). More interestingly, this further confirms that the role of being an 
integrator correlates with the concept of a system’s coordinator and (Dutton, 2009; Gosling 
et al., 2010), thus, illustrates that the literature of 4PL and sourcing flexibility can be jointly 
integrated. This represents a valuable contribution for both streams of research.  

5.3 Vendor Flexibility & Supply Chain Leagility 
The above analysis revealed that neither of the two interviewed companies is legally con-
nected to their clients’ suppliers, nor are they offering supplier sourcing services on an ad-
hoc basis. Consequently, this research was incapable of investigating the ability of 4PL pro-
viders to integrate suppliers being characterised by either applying lean or agile manufactur-
ing principles (see table 8). As a result, the two previously suggested types of vendor leagility, 
namely, vendor leagility with supplier vendor flexibility and vendor leagility with OEM vendor flexibility, 
cannot be verified and, thus, need to be rejected. This further implies that the conceptual 
4PL Leagility Framework could not have been tested in its full extent, meaning that, overall, 
none of the nine proposed types of 4PL leagility are validated. 

Table 8: Measured types of vendor flexibility 

Scenario Sourcing Flexibility Vendor Flexibility 4PL Leagility 

  4PL 
OEM 

4PL 
Supplier 

Mix 
flexibility 

Volume 
flexibility   

Company-A 
Low N/A N/A 

N/A 
  

Lean N/A N/A - 

Company-B 
Low N/A N/A 

N/A 
  

Lean N/A N/A - 

In particular, this conjuncture is explained by the fact that although the two interviewed 
companies have profound expertise in supplier sourcing activities, such services are simply 
not demanded by the customers. Nevertheless, assuming that clients would generally appre-
ciate those types of services, it would require 4PLs to build extensive expertise in a variety 
of industries, but this is time- and resource-intensive. Instead, the focus is on managing mul-
tiple 3PL providers as well as the material and information flows within a network (Burnson, 
2011; Stefansson, 2006; Win, 2008; Yao, 2010). For this reason, the sourcing expertise is 
solely offered in a consulting environment based on customers’ requests. Even though Com-
pany-B has full autonomy in managing its clients’ inventories, the employees are not granted 
the approval to switch suppliers in favour of sourcing better quality products at the same or 
lower cost. It seems that clients are not willing to outsource such competencies, at least not 
besides the retail fashion (Purvis et al., 2014) and beverage industry (Win, 2008). Interest-
ingly, in this context Company-B acknowledged that several internal discussions were held 
in the past to debate the incorporation of purchasing services into their portfolio. Accord-
ingly, this statement clearly demonstrates that the sourcing aspect as proposed by the 4PL 
Leagility Framework is not solely limited to a theoretical debate. 
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Moreover, from a different perspective one may still argue that 4PLs are inevitably involved 
in integrating lean suppliers with agile OEMs or vice versa. However, this is not in terms of 
sourcing and contracting suppliers or consolidating orders, rather it is from a logistics and 
information viewpoint. To emphasise, the two case studies revealed that regardless of the 
manufacturing system in use, 4PL providers are responsible for integrating, coordinating, 
and optimising the material and information flows among the supply chain partners.  

Furthermore, although the research at hand was incapable of validating the proposed types 
of 4PL leagility, the two interviewed companies are convinced that they are able to contribute 
to and establish supply chain leagility. As such, Company-A argues that from a client per-
spective the lean principles would be applied by outsourcing inefficient processes and re-
sources (Mohammed, Shankar, & Banwet, 2008), whereas the aspect of agility is based on 
the 4PL providers’ expertise in quickly reconfiguring transportation networks in response to 
changes in customer demands. In particular, the latter argument is not only widely acknowl-
edged among scholars (Hingley et al., 2011; Papadopoulou et al., 2013; Win, 2008; Yao, 
2010), but has also been verified by the research findings as discussed in section 5.2. Similarly, 
Company-B supports this competence perspective by referring to the ability of closing a 
knowledge-gap, or acting as a knowledge-bridge between actors.  

In summary, none of the proposed types of 4PL leagility have been validated as the two case 
companies are not providing the services on which the framework is based. Nevertheless, 
the interviewees are convinced that 4PL providers facilitate supply chain leagility, although 
from a different perspective as originally suggested by the proposed framework. As such, it 
is perceived that 4PLs contribute to supply chain leagility regarding their expertise in man-
aging transportation chains, rather than sourcing suppliers and providing consolidating ser-
vices. However, this is represents an assumption which has not been fully researched yet. 

5.4 Analysis of the Open Discussion 
In retrospect, it has been elaborated that the 4PL Leagility Framework could not have been 
tested to its full extent and, thus, none of the nine proposed types of leagility are validated. 
Therefore, it is interesting to further investigate the interviewees’ comments on the frame-
work gained from the open discussion, as they may provide new insights to supplement or 
reject the existing findings of the preceding analyses. Plus, it may suggest avenues for further 
research within this topic. 

In general, both interviewees raised substantive criticism (see table 1). As such, it has been 
argued that the proposed concept is similar to that of a wholesaler or trading agent in the 
retail sector. This statement is particularly interesting, as the research at hand follows the 
study of Purvis et al. (2014) which was originally conducted in a fashion retail context; the 
authors concluded that intermediaries increase the sourcing flexibility through the ability to 
offer services such as sourcing, supplier quality control, shipping management, and distribu-
tion. However, according to the literature, such service offerings are also assigned to the 
concept of wholesalers (Charlebois, 2009; Rosenbloom, 2007). In addition, in its ‘classical 
sense’ a wholesaler is defined as a ‘middle-man’ (intermediary) acting between suppliers and 
retailers (Charlebois, 2009) and is, therefore, closely related to the concept of intermediaries 
as referred to by Purvis et al. (2014). With this in mind, the author of the thesis acknowledges 
that the role of 4PL providers, as proposed by the framework, may be associated with the 
concept of a wholesaler. Nevertheless, the author argues further that wholesalers neither 
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have the expertise in managing multiple 3PL providers, nor the competency in integrating 
the virtual supply chain. 

As stated in section 2.3.3, the objective of this research is to go beyond a fashion retail con-
text and to investigate the concept in a broader non-industry-specific environment. How-
ever, the interviewees shared the sentiment that in order to ensure the general applicability 
of the proposed framework, 4PLs would need to limit their service offerings to particular 
industry sectors and standardised products; since it is resource-intensive to become familiar 
with industry-specific characteristics and to establish broad knowledge of the relevant sup-
plier base. From this perspective, Company-B confirmed that 4PL providers specialised in 
the beverage industry offer services as suggested by the framework (see table 10). The bev-
erage industry is not only claimed to be characterised by standardised products, but what is 
observed by Company-B is also supported by Win (2008). The author conducted research 
within the same industry context and found that the studied 4PL provider had the autonomy 
to negotiate procurement arrangements, purchase products, manage inventory levels, struc-
ture retail pricing, and much more (Win, 2008). Similarly, Purvis et al. (2014) observed the 
same service offerings by those intermediaries that focus especially on the fashion retail in-
dustry. As a result, this has two implications for the research at hand. First, it demonstrates 
that the services provided by 4PLs differ among industries. Second, it indicates that although 
the proposed 4PL Leagility Framework has been rejected in an industry-specific environ-
ment, it may generally be applicable in particular business sectors, specifically in retail. Thus, 
further research is required. However, even though future studies would validate the nine 
types of 4PL leagility, the interviewees argue that it should not be advertised under the name 
of 4PL, as it is contradictory to the original definition (see table 10). 

Table 9: Arguments against the proposed 4PL Leagility Framework 

Coding A Negative Arguments Company-A Negative Arguments Company-B Coding B 

N(1ab) Similar to a Wholesaler Similar to a Wholesaler N(1ab) 

N(2ab) Standardised products required Standardised products required N(2ab) 

N(3ab) Beyond the expertise of 4PLs Beyond the expertise of 4PLs N(3ab) 

N(4ab) Clients don't request such a service Clients don't request such a service N(4ab) 

N(5ab) In contradiction to the definition of 4PLs In contradiction to the definition of 4PLs N(5ab) 

Sub-Total 5 5 Sub-Total 

N(1a) Standardised products require less flexibility Industry culture impeding the model N(1b) 

N(2a) Not many 4PLs provide such services 4PL is not an all-rounder N(2b) 

N(3a) OEM-Supplier relationship will decrease The model lacks the management of 3PLs N(3b) 

N(4a) 4PLs are not indented to take tile of goods Consolidating orders not possible in all industries N(4b) 

    4PL need to give up some of their competence N(5b) 

Sub-Total 4 5 Sub-Total 

Total 9 10 Total 

Hertz and Alfredsson (2003) provide another explanation for the differences among indus-
tries. The authors argue that 4PLs offer the services that client’s request, meaning that offer-
ing value-added services to existing business is based on following and integrating existing 
clients rather than being a strategic choice. This means that the applicability of the proposed 
framework depends on whether clients are asking for assistance in managing and sourcing 
suppliers. In fact, Company-A would be more than willing to provide such sourcing service 
upon customer demand. However, it seems that its clients from the automotive industry are 
not willing to outsource such competencies. 
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Moreover, Company-A assumes that applying the 4PL Leagility Framework would impede 
the development of strategic relationships between the clients and the suppliers. Conversely, 
the collaboration between 4PLs and suppliers may intensify. However, it is questionable 
whether this might be advantageous from an OEM perspective (Hingley et al., 2011). Com-
pany-B further criticised the model as is totally neglects the coordination of 3PLs, which 
actually is an importance aspect of the 4PL concept (Biederman, 2005; Burnson, 2011; Dut-
ton, 2009; Stefansson, 2006). Further, as previously discussed, the empirical findings revealed 
that Company-B literally anchors itself into its client’s organisation chart by becoming an 
internal department with an individual name. The underlining objective is to be more easily 
externally recognised as an internal client’s department. However, this would imply that 
Company-B is hardly able to form strategic alliances with suppliers in order to offer its clients 
sourcing services on an ad-hoc basis. Thus, this illustrates that the proposed 4PL Leagility 
Framework may somehow be contradictory to the desire to integrate and best serve the cli-
ent. 

Table 10: Arguments for the proposed 4PL Leagility Framework 

Coding A Positive Arguments Company-A Positive Arguments Company-B Coding B 

P(1ab) Expertise in sourcing suppliers (not products) Expertise in sourcing suppliers (not products) P(1ab) 

P(2ab) Basically feasible but not under the name of 4PLs Basically feasible but not under the name of 4PLs P(2ab) 

P(3ab) 4PL-Supplier relationship will intensify The relationship aspect of using 4PLs P(3ab) 

Sub-Total 3 3 Sub-Total 

P(1a) Would offer such a service if requested Could work in the beverage industry  P(1b) 

P(2a) Evokes a certain charm to offer such services Basically feasible but only in particular industries P(2b) 

Sub-Total 2 2 Sub-Total 

Total 5 5 Total 

Overall, the open discussion clarified that the proposed 4PL Leagility Framework may gen-
erally be applicable, though not without sacrificing other certain important competencies and 
benefits that comprise the 4PL concept. The focus must be on particular industry sectors 
characterised by standardised products, such as retailing, whereas the business environment 
of the Original Equipment Manufacturers would be less appropriate. Additionally, the frame-
work neglects the integration of 3PL providers and is perceived to be similar to the concept 
of a wholesaler. Consequently, the proposed framework is seemingly inconsistent with the 
original definition of 4PLs and thus, should be characterised using alternative terminology. 
Finally, the feasibility of the framework is further determined by the client’s decision to out-
source particular competencies. However, the last argument is put forward by Company-B: 
the 4PL provider suggests adjustment of the framework by exchanging the two suppliers 
with 3PL providers and the investigation of the constellation from a sourcing flexibility per-
spective.
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6 Conclusion & Discussion 

The sixth chapter summarises and concludes the research findings with regards to the research purpose and 
the three research questions. This is followed by a discussion that highlights particular thoughts that emerged 
during the course of the study. The next section presents both theoretical and managerial implications. Finally, 
the chapter closes by describing the limitations of the study and suggesting avenues for further research. 

6.1 Conclusion 

While acknowledging that both leanness and agility are broader encompassing concepts than 
flexibility alone, this study illustrates, based on the work of Naylor et al. (1999), that the 
concept of flexibility is effective for distinguishing between the lean and agile paradigms. A 
supply chain flexibility framework is introduced in Figure 2 by rationalising the flexibility of 
a supply network as being comprise of two concepts: vendor flexibility and sourcing flexibil-
ity (Gosling et al., 2010). In applying this framework, it is argued for extending the concept 
of leagility beyond the material flow decoupling point principle by combining the usage of 
agile vendors with lean sourcing practices or vice versa (Purvis et al., 2014). 

Furthermore, by extending the work of Purvis et al. (2014), the study demonstrates that the 
concept of 4PL correlates with the theory of sourcing flexibility. The role of being an ‘inte-
grator’ (Büyüközkan et al., 2009; Hingley et al., 2011; Win, 2008) is analogous to the notion 
of a ‘system’s coordinator’ (Dutton, 2009; Gosling et al., 2010) because of the ability to re-
configure and coordinate supply networks. Additionally, based on the Industry Innovator 
Operating Model (Büyüközkan et al., 2009; Papadopoulou et al., 2013), it is suggested that 
4PLs may promote both sourcing flexibility and supply network leagility by integrating and 
managing alliances with, for instance, lean vendors and agile OEMs. However, this leagile 
supply chain construct can be looked at from three distinct perspectives, meaning that it may 
be either based on a combination of sourcing and vendor flexibility, or on the sole basis of 
both. As a result, a 4PL Leagility Framework is proposed in Figure 5 that jointly integrates 
the three concepts of flexibility, leagility and 4PL. 

A theoretical analysis of the introduced framework resulted in the proposition and definition 
of nine different types of 4PL leagility. Interestingly, none of these exists in isolation, mean-
ing that they are generally interrelated. With this in mind, further investigations revealed that 
three particular categories of leagility define the overall leagile configuration of a supply net-
work. As such, it is either the family of sourcing leagility, vendor leagility, or supplier leagility 
that determines the remaining forms of 4PL leagility within a system. In conclusion, consid-
ering the first research question and from a theoretical perspective, it has been clearly illus-
trated ‘how the concepts of supply chain flexibility, leagility, and 4PL overlap and may rein-
force each other’.  

The analysis of the empirical findings revealed that 4PLs facilitate sourcing and supply chain 
flexibility, particularly by competently coordinating and restructuring supply networks from 
the perspective of managing and integrating the transportation chains and virtual supply 
chains. This enables clients to quickly and effectively adjust their network configurations in 
repose to changes in customer’s demand. However, with regards to supplier sourcing, 4PLs 
only add flexibility by contributing their expertise from a logistics perspective and not from 
a product specifications aspect. Furthermore, the study concludes that 4PL providers form 
alliances exclusively with clients, and besides, no other partnerships are maintained. These 
alliances are always strategic in nature. Consequently, the research concludes that the concept 
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of 4PL is not effective for facilitating sourcing leagility as proposed by the framework, at 
least not in terms of being autonomously responsible for sourcing suppliers and establishing 
flexible alliances. With these insights, the second research question has been clearly answered. 

The case study findings also revealed that neither of the interviewed companies forms alli-
ances with its clients’ suppliers, nor are they offering supplier sourcing services on an ad-hoc 
basis. The primary reason for this is to assure the objectivity and neutrality as a 4PL provider. 
Therefore, this research was incapable of investigating the ability of 4PL providers to inte-
grate suppliers based on the concept of vendor flexibility. As such, the introduced 4PL 
Leagility Framework could not have been tested in its full extent, meaning that, overall, none 
of the nine proposed types of 4PL leagility is validated. With regards to the third research 
question, this implies that 4PL providers do not facilitate supply chain leagility by integrating 
different types of both vendor and sourcing flexibility. The interviewed companies are simply 
not providing the service on which the framework is based on; it seems that clients are not 
willing to outsource such competencies, at least not besides the retail fashion (Purvis et al., 
2014) and beverage industry (Win, 2008).  

6.2 Discussion 
Besides the results from the empirical study, several interesting thoughts emerged that are 
worth considering. As such, although the proposed type of ‘sourcing leagility with supplier sourcing 
flexibility’ has been rejected, it is argued that 4PLs may establish leagile sourcing constructs 
from the perspective of managing inter-organisational alliances. Assuming a client wishes to 
source suppliers on a short-term contract basis, the research demonstrates that 4PLs would 
leverage their expertise in supporting and optimising the client’s tendering and integration 
processes. Accordingly, the client will benefit from both the support in integrating and man-
aging short-term relationships (agile) while receiving all the benefits from the strategic alli-
ance (lean) with the 4PL provider (Biederman, 2005; Fynes et al., 2005).  

Similarly, but from a different angle, the interviewees are convinced that 4PLs contribute to 
supply chain leagility. From a client perspective, lean principles would be applied by out-
sourcing inefficient processes and resources (Mohammed et al., 2008), whereas the aspect of 
agility is based on the 4PL’s expertise in redesigning transportation networks to accommo-
date changes in market demands (Hingley et al., 2011; Papadopoulou et al., 2013; Win, 2008). 
The latter argument is also referred to by the interviewees as the ability of closing a 
knowledge gap, or acting as a knowledge bridge between actors.  

Moreover, during the research, it emerged that investigating the topic in a broader, non-
industry specific environment is adverse, since industry-specific characteristics influence the 
client’s willingness to outsource particular competencies and thus determine services pro-
vided by 4PLs. In this context, the framework may generally be applicable, but the focus 
should be on particular business sectors and standardised products, such as the fashion re-
tailing (Purvis et al., 2014) and beverage industries (Win, 2008).  

Ultimately, it was claimed that the proposed framework correlates with the concept of a 
wholesaler. This argument has neither been verified nor rejected, but it would imply that the 
framework should not be promoted a under the term of 4PL.  
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6.3 Theoretical Implications 
The thesis aims to fill a gap in the supply chain flexibility literature by investigating the subject 
in a wider context of inter-organisational collaboration. The results demonstrate that 4PL 
providers are a valuable means for increasing the level of flexibility within a supply network. 
However, this merely applies to internal types of flexibility such as sourcing, information and 
logistics flexibility, whereas no influence was observed on external flexibilities. In this con-
text, it has also been validated that the role of being an integrator (Büyüközkan et al., 2009; 
Hingley et al., 2011; Win, 2008) correlates with the concept of a system’s coordinator (Dut-
ton, 2009; Gosling et al., 2010).  

A 4PL Leagility Framework is proposed exemplifying the interrelation between the concepts 
of supply chain flexibility, leagility and 4PL. This study further contributes to the research 
stream of supply chain leagility by illustrating potential approaches for 4PLs to facilitate 
leagile constructs. The findings from this research also support previous studies within the 
4PL literature by confirming that 4PLs generally establish strategic alliances with clients 
(Bumstead & Cannons, 2002; Hingley et al., 2011; Win, 2008). Similarly, existing research is 
supported in the sense that 4PL heavily invest in Information and Communication Technol-
ogy (Büyüközkan et al., 2009; Fulconis et al., 2007) to promote the integration of the virtual 
supply chain (Christopher, 2000; Swafford et al., 2006b). 

Moreover, 4PLs hold closer relationships to those clients that frequently restructure their 
supply networks by switching suppliers. This confirms findings from previous studies (Klein, 
Frazier, & Roth, 1990; Purvis et al., 2014) that emphasise that the value-added contribution 
of intermediaries is directly correlated to risk and uncertainty in the particular supply network 
setting. Furthermore, following the work of Hertz and Alfredsson (2003), this research 
demonstrates that the decision of 4PLs to offer value-added services to existing business is 
based on following existing clients and their desire to outsource particular competences ra-
ther than being a strategic choice.  

6.4 Managerial Implications 
Although the proposed types of 4PL leagility have not been validated, it is believed that the 
introduced framework may generally be applicable, but not without sacrificing certain com-
petencies and benefits that constitute the 4PL concept. Practitioners would need to make a 
strategic choice about whether to limit their service offerings to particular industry sectors 
and product categories. Additionally, establishing wide knowledge of the relevant supplier 
base is time- and resource-intensive. Furthermore, applying the introduced framework may 
impede the development of strategic relationships between clients and suppliers, whereas 
collaboration between 4PLs and suppliers may intensify. However, it is questionable whether 
this might be advantageous from an OEM perspective. On the contrary, the desire to inte-
grate and best serve the client may in some cases be contradictory to forming strategic alli-
ances with suppliers.  

Following the proposed framework may also imply that the focus to optimise the network 
would be on more general level, meaning there is less potential to adapt the supply chain 
structures to the specific requirements of each client. Similarly, specific industry cultures may 
impede the possibility of offering particular services. Ultimately, the higher the degree of 
value-added services offered by 4PL providers, the greater the need to integrate the virtual 
supply chains.  
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6.5 Limitations & Future Research 
Further studies are necessary to investigate the influence of 4PLs on supply chain leagility as 
conceptualised in the proposed framework. The concept of supply chain leagility was merely 
investigated by postulating that the fundamental difference between leanness, agility and 
leagility appears to be in the flexibility dimension. However, only three types of flexibility 
were considered out of many identified in the literature. The author of the thesis also 
acknowledges that both leanness and agility are broader encompassing concepts than flexi-
bility alone. In this context, it is also interesting to research the capabilities of 4PLs to create 
leagile constructs by solely considering their expertise in managing inter-organisational alli-
ances. 

Another limitation is related to the sample of the research. The case-study companies are all 
headquartered in European countries, and their client bases stem from a diverse range of 
industries. Consequently, studies from other countries’ perspectives may contribute valuable 
insights, and future research should be directed towards 4PLs operating particularly in the 
fashion retailing and beverage industries. Future research may also investigate the sacrifices 
4PL need to make to fulfil the role of an integrator as proposed by the framework. 

Moreover, the introduced 4PL Leagility Framework is limited to network configurations 
solely consisting of suppliers and OEMs. As such, the framework neglects other important 
aspects that constitute the concept of 4PL, such as the management of 3PL providers and 
other LSP. This not only implies that future research should extend the framework, but that 
it should also consider other clients besides the OEM environment. But more interestingly, 
as suggested by one interviewee, the framework may be further examined by exchanging the 
two suppliers with 3PL providers and investigating the constellation from a sourcing flexi-
bility perspective alone.
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Appendices  

Appendix 1 – Lean framework 

 
Figure 8: Characteristics of Lean Supply Chain (adapted from Shah and Ward (2003)) 
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Appendix 2 – Agile Framework 

 
Figure 9: Characteristics of Agile Supply Chain (adapted from Agarwal et al. (2007)) 

Appendix 3 – Leagile Supply Network Taxonomy 

 
Figure 10: Leagile Supply Network Taxonomy (Purvis et al., 2014) 
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Appendix 4 – Participant Information Sheet3 

I would like to invite you to take part in a research study for my master thesis. I’m a graduate 
student being enrolled in the two-year master program within International Logistics and Supply 
Chain Management at Jönköping International Business School, Jönköping University. 

Before you decide to take part in this study it is important for you to understand why the re-
search is being done and what it will involve. Please take time to read the following information 
carefully and discuss it with others if you wish. You can contact me at any time if there is 
anything that is not clear or if you would like more information. Take time to decide whether or 
not you wish to take part. 

Study Title 
Leagility from a 4PL perspective based on the concept of supply chain flexibility: Do 4PL pro-
viders facilitate a novel form of leagility? 

What is the purpose of the study? 
The first objective of this study is to investigate how the concept of supply chain flexibility re-
lates to the concept of leagility and 4PL providers. This is supported by the second and primary 
objective to explore the influence of 4PL providers on leagile supply chain structures in order 
to analyse further, whether 4PLs facilitate a novel form of leagility. In other words, the aim is to 
investigate whether 4PL providers ‘perfectly’ level the scales between leanness and agility to 
ultimately allow the best possible leagile supply chain that clients are requiring. 

For additional background information regarding the research topic, the research problem and 
the research purpose, please see appendix. 

How will the study be conducted? 
The research will be conducted in form of a face-to-face or video-conference interview, which 
will take about 90 minutes to complete. If you agree to take part in it, the answers will be 
recorded in writing and by audiotaping.  

Do I have to take part? 
You are under no obligation to take part in this research, thus, your participation is voluntary. 
But I would like you to consent to participate in this study as I believe that you can make an 
important contribution to the research. You have the right to decline to answer a question or 
set of questions or you can withdraw at any time without giving a reason and there will be no 
adverse consequences if you do so. If you do not wish to participate you do not have to do 
anything in response to this request.  

But, if you agree to take part in this study, you will be asked to sign the Consent Form on the 
last page of this document. You will be given a copy of both the Participant Information Sheet 
and the Consent Form to keep. 

What are the possible disadvantages or risks of taking part? 
There are no known risks or disadvantages of taking part, as I strive to protect your confiden-
tiality, unless you explicitly agree that the name of your company can be mentioned in publica-
tions arising from the research. Hence, all responses to my questions and information provided 
by you will be anonymised, i.e. no personal details relating to you or where you work will be 
recorded anywhere.   

                                                 
3 Based on the templates of Queen's University Belfast (2009) and The University of Salford (2012) 
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If you are taking part in the face-to-face interview, I will send you the transcript of the interview 
before the analysis to allow you to ensure that you have not been misrepresented. 

What are the possible benefits of taking part? 
I cannot promise the study will help you, but the information we get from the study will help to 
increase the understanding of how 4PL providers may contribute to achieving supply chain 
leagility and, as such, what general benefits it has for their clients. Besides, whilst there may 
be no personal benefits to your participation, the information you provide can contribute to the 
future development of supply chain flexibility, leagility, and 4PL frameworks. Consequently, the 
research benefits might be primarily seen from an academic perspective.  

Nevertheless, you will be of course provided with a copy of the final research study, which can 
be expected after 11th of May 2015. 

Will my taking part in the study be kept confidential? 
Yes, all of the information you give will be anonymised and kept confidential so that those 
reading the reports from the research will not know who has contributed to it, unless you ex-
plicitly agree that the name of your company may be made public. Under no circumstances will 
identifiable responses be provided to any other third party. Nobody other than the researchers 
will have access to the data, which will be saved securely on password-protected and en-
crypted computers.  

What will happen if I don’t carry on with the study? 
If you withdraw from the study all the information and data collected (notes & audio tapes) from 
you, to date, will be destroyed and your name will be removed from all the study files. 

What will happen to the results of the research study? 
The results from this research project will be available in one or more of the following sources; 
online databases such as DiVA; presentations at conferences; local seminars. Additionally, I 
preserve the right to publish the thesis in any digital form and on any platform. 

Contact Details 
If you have questions, concerns or complaints about the study at any stage, you can contact: 

Principle Investigator Supervising Professor 
Guido Lentz 
Master Student 
Jönköping International Business School 
(Jönköping University) 

Email: legu13de@student.hj.se 
Phone: +46 767823366 
Skype: BunteKnoepfe 

Leif-Magnus Jensen 
Assistant Professor logistics 
Jönköping International Business School 
(Jönköping University) 

Email: leif-magnus.jensen@jibs.hj.se 
Phone: +46 (0)36-101881 
Website: LINK 

Thank you for taking the time to read this Information Sheet. 

Guido Lentz Jönköping, 31st of March 2015 
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Appendix 5 – Participant Consent Form4 

Participant Consent Form 

Title: Leagility from a 4PL perspective based on the concept of supply chain flexibility 

I wish to participate in the above named project. I have read the Participant Information Sheet for 
the research project and by signing below I agree:  

1. That I have read and understood the Participant Information Sheet  ___ 

2. That I am aware of the potential risks (if any)      ___ 

3. That I am taking part in this research study voluntarily (without coercion)  ___ 

4. That I am free to withdraw at any time      ___ 

5. That all information I provide will be dealt with in a confidential manner  ___  

6. Or that I explicitly agree that the name of my company may be made public ___ 

 

 

 

Declaration by participant: 

I hereby consent to take part in this study. 

Participant’s name: 

Signature: Date: 
 

 

                                                 
4 Based on the templates of Queen's University Belfast (2009) and The University of Salford (2012) 
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Appendix 6 – Interview Guideline 
 

Interviewer: Thank the participant for considering the request for access and for agreeing in the 
meeting; ask if there are still any open questions regarding the Participant Information Sheet; give 
short introduction into the research project, briefly summarise the themes to be covered, and explain 
parameters of the interview regarding ethical issues etc; thus, reconfirm that nothing said by the par-
ticipant would be attributed to them without first seeking and obtaining permission; emphasise that 
the participant has the right not to answer any questions; restate the request to record the interview 
electronically; confirm the amount of time available before the substantive discussion starts.  

General Questions: 

1. Could you please introduce yourself, your position, and your responsibilities? 
2. From which industry (business) sector are your main customers from? 
3. What are the company’s core-competencies? 
4. What services do you offer (what is your core-business)? 

i. Probe: can you please explain that service more in detail? 
ii. Probe: do you design and take-over your customer’s supply chain activities? 
iii. Probe: do you manage your client’s inventory and place orders with the supplier? 
iv. Probe: are you consolidating orders from several customer before you place orders 

with the supplier? 
v. Probe: what service do your customers most value? 

5. What is your understanding of a 4PL provider and how would you define a 4PL provider? 

Addressing Research Question Two: 

1. How would you describe the relationship with your clients? 
i. Probe: are the relationships rather long-term (strategic) or short-term (tactical) in 

nature? 
ii. Probe: what are the reasons for establishing a long-term partnership? 
iii. Probe: why would you establish short-term relationships or in what case would you 

establish a tactical relationships? 
iv. Probe: in percentage, how many types of relationships are short-term in nature? 
v. Probe: how are your clients electronically integrated into your business? 
vi. Probe: how would you describe the level of autonomy that you have in terms of 

managing your clients supply chains 

2. How would you describe the relationship with your suppliers? (if there are substantial differ-
ence between suppliers ask about a typical or most representative supplier) 

i. Probe: are the relationships rather strategic or short-term in nature? 
ii. Probe: what are the reasons for establishing long-term partnerships? 
iii. Probe: why would you establish short-term relationships or in what case would you 

establish a tactical relationships? 
iv. Probe: in percentage, how many types of relationships are short-term in nature? 
v. Probe: how are the suppliers electronically integrated into your business 
vi. Probe: what freedom do you have in terms of selecting the supplier for your clients? 

3. Do your clients generally source from the same supplier? 
i. Probe: is this decision based on your behalf or on behalf of your clients? 

 



Appendices 

72 

 

4. How regularly do your clients reconfigure their SCs by switching strategic suppliers? 
i. Probe: what time-intervals: yearly, each season, or quarterly? 
ii. Probe: how do you support your clients in that process? 
iii. Probe: are you holding a strategic relationship to those clients? 
iv. Probe: what are the benefits for clients to have a strategic relationship with a 4PL 

provider, which in return enters short-term partnerships with suppliers?  
v. Probe: do you use those short-term suppliers also for other clients? Or… 

5. Are you generally having a portfolio of suppliers that you could offer to clients from a spe-
cific industry group? 

i. Probe: so, do you enter strategic alliances with specific suppliers just to offer your 
clients sourcing on an ad-hoc basis? In other words, are you able to connect one 
client to a specific supplier on short notice and just for a limited period of time? (in 
case customers urgently need specific components, but just for a short period of 
time) 

ii. Probe: is the relationship to those supplier short- or long-term in nature? 
iii. Probe: or, is each supplier sourced on the basis of the clients’ individual tender-

process? 

Addressing Research Question Three: 
Briefly explain mix and volume flexibility and what is considered as high and low: (high mix & low 
volume or low mix & low volume flexibility = lean); (high mix & high volume or low mix & high 
volume flexibility = agile); If 4PL providers are not able to clearly define the suppliers as either lean 
or agile, refer to the general ability to ramp production up or down (volume flexibility) in relation to 
the average product range (mix flexibility). 

1. In percentage, how many clients do you have in your portfolio with a lean and agile manu-
facturing system? 

i. Probe: if no specific answer can be given ask: what would be the ratio when you 
consider the most representative suppliers? 

2. How would you describe the sourcing relationship with an agile supplier? 
i. Probe: is the relationship rather long-term (strategic) or short-term (tactical) in na-

ture? 
ii. Probe: what factors are determining the type of relationship? 

3. In percentage, how many suppliers do you have in your portfolio with a lean and agile man-
ufacturing system?  

4. How would you describe the sourcing relationship with a lean supplier? 
i. Probe: is the relationship rather long-term (strategic) or short-term (tactical) in na-

ture? 
ii. Probe: what factors are determining the type of relationship? 

5. What type of supplier, in terms of manufacturing system, is typically used for an agile client? 
i. Probe: would you be able to integrate agile clients with lean suppliers? 
ii. Probe: is this common practice that agile clients are sourcing from lean supplier? 
iii. Probe: is that only possible when you consolidate the orders from several agile sup-

pliers?  
iv. Probe: what would be the difficulties inherent with such an integration? 
v. Probe: what type of relationship would you have with the supplier in that case? 
vi. Probe: could the relationship be both long- and short-term? 

6. What type of supplier, in terms of manufacturing system, is typically used for lean clients? 
i. Probe: would you be able to integrate lean clients with agile suppliers? 
ii. Probe: is this common practice that lean clients are sourcing from agile supplier? 
iii. Probe: what would be the difficulties inherent with such an integration? 



Appendices 

73 

 

7. What are the differences between lean and agile clients regarding their sourcing habits? 
8. What are the benefits for agile clients to have a strategic relationship with you, while you on 

the contrary are having a short-term relationship with the supplier? 
9. According to your own thoughts, how would you describe the ability of a 4PL provider to 

contribute to supply chain leagility? 

Closing Comments: 
Thank you for your time, I really appreciate your willingness to participate in this interview and you 
will get, of course, a copy of the Master-Thesis. 

1. Would you like to proof-read the interview transcript before the data is used for further 
analysis? 

 

Appendix 7 – The Primary Types of Leagility 

 
Figure 11: Leagility configuration of Supplier A (agile sourcing flexibility) & OEM A  

 
Figure 12: Leagility configuration of Supplier A (agile sourcing flexibility) & OEM B 
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