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Effects of employing third-party logistics arrangements in construction projects
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ABSTRACT

Third-party logistics (TPL) arrangements are becoming a regular occurrence in urban construction proj-
ects. The industry is, however, still apprehensive regarding the effects that TPL arrangements bring.
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The purpose of this study is therefore to investigate the effects that can be realised when employing

a logistics arrangement in construction, including possible benefits, concerns, and effects on cost ele-
ments. The purpose is fulfilled through a case study of a large construction project in Sweden that
has employed a TPL arrangement. Results show that there are positive effects to achieve in terms of
logistics performance and project performance, but that the main challenge to achieve these effects is
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to include all supply chain actors to reach a higher level of SCM maturity. This inclusion can be
achieved through a better dialogue amongst supply chain actors to create an understanding for why
TPL is employed and why policies and regulations needs to be followed.

1. Introduction

Construction projects are temporary organisations that
demand a multitude of materials and resources being deliv-
ered on-time, to the correct site and according to rules set
by site management (Kim and Nguyen 2018). Where trad-
itional manufacturing industries can achieve long-term rela-
tionships and economies of scale in stable environments, the
construction industry is characterised by one-off projects,
tendering and procuring contractors, sub-contractors and
suppliers with every new project (Dubois and Gadde 2000;
Seth et al. 2018). This leads to a situation where the projects
are managed locally, and project management thus becomes
disconnected from the company level (Dubois and Gadde
2002). This also affects how logistics within construction proj-
ects are managed, and the lack of efficient logistics in con-
struction has been reported frequently in literature.

Lately, the interest in logistics management has gained
momentum in the construction industry and the use of
third-party logistics (TPL) has increased (Ekeskar and Rudberg
2016). The use of TPL is typically initiated either by an exter-
nal party or internally (by the project or centrally at the main
contractor). Irrespectively of how initiated, employing TPL
often leads to logistics costs being made visible, whereas the
benefits are hard to quantify. Thus, the use of TPL, or similar
logistics arrangements, in construction is still met with some
scepticism (Janné and Fredriksson 2019). TPL is a new phe-
nomenon for both the clients and the contractors, but also
for TPL providers traditionally not operating in the construc-
tion industry (Ekeskar and Rudberg 2016). Hence, there is a
gap in researching this phenomenon and how it affects

construction operations and project performance (Sobotka
and Czarnigowska 2005).

The purpose is therefore to investigate the effects that
can be realised when employing TPL arrangements in con-
struction, including possible benefits, concerns and effects
on cost elements. To fulfil the purpose, three research ques-
tions are addressed;

e RQ1: What realised benefits, issues, and challenges can be
expected when employing a TPL arrangement in
construction?

e RQ2: What cost elements are affected when using a TPL
arrangement in construction?

e RQ3: How does the logistics maturity of supply chain
actors affect the utilisation of TPL in construction?

The purpose and the research questions are analysed
through a case study of a large construction project in Sweden
that has implemented and used a TPL arrangement. The first
question investigates the possible benefits a TPL arrangement
can provide, but also the possible concerns and negative
effects that may arise. The second question relates to the
uncertainty regarding the costs of utilising TPL arrangements
in construction projects. This is analysed by mapping the logis-
tics process and cost elements of the TPL arrangement in the
case study. The final question relates to both organisational
and process related issues and that logistics maturity differs
between the many actors in a construction project. Knowing
the cost elements and benefits/concerns associated with a TPL
arrangement is a first step towards logistics awareness, but it
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does not lead to supply chain orientation (SCO) as discussed
by Mentzer et al. (2001). The final research question thus seeks
to answer how the different levels of SCM maturity affects the
utilisation of a TPL arrangement in construction and is
answered by analysing the results of the case study through
the lenses of a literature review.

After this introduction, the theoretical background for the
study is presented, focussing on SCM and logistics in general
and TPL arrangements in construction in particular. This is fol-
lowed by the research design of this study. The case study is
thereafter introduced by describing the development and
application of the TPL arrangement investigated in this study.
Thereafter the results of the case study are analysed using the
theoretical constructs introduced in the theoretical back-
ground. From this, a discussion of the research questions and
purpose are presented. Finally, conclusions are derived, and
based on that areas for further research are suggested.

2. Supply chain management and logistics in
construction

2.1. SCM

The thought behind SCM is that individual businesses no longer
compete as autonomous entities, but rather as interlinked units
with customers and suppliers, i.e. their supply chains (Mentzer
et al. 2001). This has shifted companies’ focus from keeping sup-
pliers and customers at an arms-length distance, towards work-
ing in closer collaboration, leading to a major aspect of SCM
being the relationship between supply chain actors (Kotzab
et al. 2015). If these relationships are nurtured, improvements in
long-term performance can be achieved (Kim and Nguyen
2018). However, realising SCM is difficult (Kotzab et al. 2015)
and, as Mentzer et al. (2001) point out, the full potential of SCM
can only be achieved if all participating supply chain actors strive
towards a joint supply chain orientation (SCO), as visualised in
Figure 1. To become SCO, the following issues needs to be
addressed by all supply chain actors; trust, commitment, inter-
dependency, organisational compatibility, agreed SCM visions and
key processes, top management support, and acceptance of taking
a leading role in the supply chain (Mentzer et al. 2001). If supply
chain actors fail to address these issues there will be a lack of
SCO, leading to the whole supply chain suffering and it will be
difficult to reap the positive effects of SCM. The SCO issues pre-
sented by Mentzer et al. (2001) and highlighted by Kotzab et al.
(2015) resembles many of the construction supply chain relation-
ship factors identified by Kim and Nguyen (2018), indicating that
the SCO issues also are valid in a construction setting.

Supply Chain
Orientation (SCO)

2.2. SCM in construction

As discussed by Dubois and Gadde (2000), the construction
industry is characterised with high levels of resource depend-
ency and temporary network structures. The temporary net-
works means that different contractors, sub-contractors,
consultants and builders’” merchants are tendered and pro-
cured with every new construction project (Dubois and
Gadde 2000; Seth et al. 2018). This means that with every
new construction project, a new supply chain is created,
focussing on the individual projects’ success (Dubois and
Gadde 2002). The coordination across businesses, that
Mentzer et al. (2001) highlight as an important SCM aspect,
is thus difficult to achieve in a construction setting. When
new partners are procured every time, it is also difficult to
achieve overall SCO, regardless of whether the different sup-
ply chain actors in themselves are SCO or not.

Gosling, Naim, and Towill (2013) find that the biggest bar-
rier to integration between construction supply chain part-
ners is giving up control and Zou and Couani (2012) add
lack of information and lack of commitment as barriers to
SCM in construction. To mitigate this, Zuo et al. (2009) high-
light the importance of working with soft values such as
stakeholder engagement, communication, and resource and
risk management. Due to the temporary nature of construc-
tion supply chains, however, the overall joint goal and SCM
vision needs to be re-established repeatedly (Dubois and
Gadde 2002), leading to a situation where adversarial con-
tracts and lowest price makes SCO difficult to achieve (Fernie
and Tennant 2013; Behera, Mohanty, and Prakash 2015).

A stepwise approach has been suggested to address SCM
in construction. Ekeskar and Rudberg (2016) extend the work
of Vrijhoef and Koskela (2000) and define five roles that
logistics and SCM can play for construction, visualised in
Figure 2: (1) focus on clarifying the interface between the
supply chain and site activities, (2) focus on improving the
supply chain, (3) focus on improving logistics at the con-
struction site, (4) transferring activities from the site to the
supply chain, and (5) manage the site and the supply chain
as an integrated domain. The first four roles mainly concern
logistics management, whereas the fifth role concerns SCM
(according to the definition by, e.g. Mentzer et al. (2001)). To
achieve the expected results of SCM, all actors must be SCO,
regardless of which of the five roles is addressed. When eval-
uating a TPL arrangement in construction, the five roles can
be seen as an operationalisation of SCM performance.
Understanding how the TPL arrangement affects the con-
struction supply chain means that performance issues can be

Results

Supply Chain
Management (SCM)

Lower costs,
improved delivery
service, increased

Single Company
Supply Chain Maturity

—_—

Figure 1. The results of SCM are dependent upon the supply chain orientation.

competitiveness, etc.




identified, but also how well the arrangement has been
understood and accepted by the supply chain actors
(Sundquist, Gadde, and Hulthén 2018). The latter addresses
the impact of supply chain maturity and SCO (Mentzer
et al. 2001).

2.3. Logistics in construction and third-party logistics

Logistics management is that part of SCM focussing on the
operational management of the supply chain (Council of
Supply Chain Management Professionals 2017). Seen in a
construction context, logistics can be said to deal with sup-
plying the right materials and machinery to the correct cus-
tomer and construction site to meet the projects’
requirements. As part of many SCM and logistics manage-
ment initiatives in construction, logistics arrangements such
as TPL, have been employed, especially when it comes to
large construction projects in urban areas. Marasco (2008)
defines TPL as ‘an external organisation that performs all or
part of a company’s logistics function’, and Selviaridis and
Spring (2007) add to this that TPL is usually associated with
the offering of multiple, bundled services, rather than just
isolated transport or warehousing functions. TPL arrange-
ments are also based on formal contractual relations, as
opposed to spot purchases of logistics services (Lai, Cheng,
and Yeung 2004; Stefansson 2006). TPL arrangements can
thus be seen as formalised partnerships where a TPL service
provider fulfils the needs of a client through tailored service
offerings (Skjett-Larsen 2000).

The rationale for utilising TPL is that a firm can outsource
parts, or all, of their logistics function to a specialised firm
and instead focus on their core business (Bourlakis and
Melewar 2011; Arnold 2000). Through this outsourcing pro-
cess, benefits such as reduced capital tied up in facilities,
equipment and manpower; increased flexibility and product-
ivity; and new competencies can be obtained
(Marasco 2008).
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Currently, two main alternatives of construction TPL
arrangements are common; terminal-based and checkpoint-
based (Janné and Fredriksson 2019; Sundquist, Gadde, and
Hulthén 2018). The two TPL arrangements share a common
goal, to reduce the disturbances on site, but they differ in
the way they achieve this goal. The terminal allows the TPL
provider to consolidate goods to reduce the number of
deliveries to site (Lundesjo 2015), but also to offer services
such as e.g. kitting and short-term storage (Selviaridis and
Spring 2007). The checkpoint focuses on timely deliveries
from a just-in-time (JIT) perspective (Ekeskar and Rudberg
2016; Sundquist, Gadde, and Hulthén 2018). Thus, the num-
ber of deliveries might not be reduced, but the control of
when deliveries arrive can be increased (Dubois, Hulthén,
and Sundquist 2019; Ekeskar and Rudberg 2016). A common
attribute for the two arrangements is that they are depend-
ent on having joint planning systems to increase control of
when and where deliveries arrive (Thunberg and Fredriksson
2018). TPL can help projects in streamlining logistics opera-
tions and a TPL provider can contribute with both know-
ledge and operational logistics, thereby helping contractors
become more SCO (Kotzab et al. 2015; Mentzer et al. 2001).

Utilising TPL arrangements is still a new phenomenon in
construction. Currently, most construction TPL arrangements
are employed in urban areas (Janné and Fredriksson 2019),
as these areas are often dense and limited through their
available infrastructure (Dablanc 2007). Construction trans-
ports thus put additional strain on the transport system
(Dablanc 2007), meaning that deliveries to and from con-
struction sites need to be coordinated and managed in a
way that reduces their impact on the transport system
(Dubois, Hulthén, and Sundquist 2019). This has been a
strong driver for employing TPL in construction (Janné and
Fredriksson 2019). There are also indications from the indus-
try that TPL arrangements will be the future norm for con-
struction projects in urban areas (Janné and Fredriksson
2019). This means that construction companies are ‘forced’
to address coordination through TPL to ensure sustainable
deliveries, thus opening up for more acceptance and

Role 5: Integrate the supply chain with the construction site
"Supply chain management” (SCM)

Role 3: Streamline the construction site

Role 4: Move value adding tasks from
the construction site to the supply chain

Figure 2. The five roles that logistics and SCM can play for construction (based on Ekeskar 2016; Vrijhoef and Koskela 2000).
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understanding of logistics and SCM in construction (Fernie
and Tennant 2013).

2.4. Evaluating logistics performance

Traditionally, construction projects have measured perform-
ance of construction activities focussing on time, quality, and
cost (Jonsson and Rudberg 2017), i.e. the ‘lron Triangle’
(Atkinson 1999; Chipulu et al. 2019). However, balancing pro-
ject performance in the ‘Iron Triangle’ is dependent on well-
functioning construction logistics that ensures that materials
and resources are delivered to, and retrieved from, site when
needed (Dubois, Hulthén, and Sundquist 2019; Ying, Tookey,
and Seadon 2018). If materials and resources are not at site
when needed, this will affect the progress of the construc-
tion project negatively and have further repercussions on
subsequent construction activities (Dubois and Gadde 2002).
If deliveries are delayed or poorly planned, or materials are
missing or damaged during handling, the whole project can
be delayed, leading to increased risks of cost overruns (Liu,
Xu, and Zhang 2015; Dubois and Gadde 2002). As construc-
tion logistics performance has a direct impact on construc-
tion project performance, it is crucial to evaluate logistics
operations (Thunberg and Persson 2014). Yet, Ying, Tookey,
and Seadon (2018) found that few studies have focussed on
construction logistics performance, and those that have focus
either on costs or a specific construction logistics activity,
e.g. transports.

Analysing logistics costs, one must keep in mind that
logistics is more than just transports and that all cost ele-
ments are made up of fixed and variable costs. Site storage
for instance, can be comprised of receiving and unloading
materials, moving them to on-site storage, registering the
location of materials, the cost of storage, etc. (Fang and Ng
2011). The key to finding the actual composition of the dif-
ferent cost elements lies in identifying the cost drivers for
each activity in the logistics flow, i.e. factors which cause a
change in the costs of work performed in the process
(Vasiliauskas and Jakubauskas 2007).

The actual effect on cost is however only one area of
interest when analysing the effects of construction TPL
arrangements. Hence, evaluating logistics performance
includes different perspectives and, in this study, Selviaridis
and Spring’s (2007) division between strategy-, finance- and
operations-related issues for evaluating the construction TPL
arrangement is used. Utilising a TPL arrangement can reduce
costs and add value, but this can be difficult to quantify (van
Laarhoven, Berglund, and Peters 2000). Besides cost (finance-
related issues) Selviaridis and Spring (2007) also argue for an
evaluation from a strategic perspective, i.e. how the logistics
arrangement can be a mean for reaching corporate objec-
tives and business goals. At the heart of this lies evaluating
whether or not the TPL arrangement has led to any benefits
for the company’s overall objectives, i.e. its ability to focus
more on the core business (Marasco 2008; Selviaridis and
Spring 2007). Selviaridis and Spring (2007) further suggest
that TPL should be evaluated from an operational perspec-
tive, i.e. how the arrangement affects the day-to-day

operations. Aspects to consider can be, e.g. inventory levels,
lead-time performance, more efficient operations, improved
delivery service, and better working environment (Ekeskar
and Rudberg 2016; Selviaridis and Spring 2007).

3. Research design

To allow for an in-depth understanding of the mechanisms
of a new phenomenon, Voss (2009) proposes that a single
case study approach is followed. When selecting the case to
study, different sampling and selection criteria can be
employed (Voss 2009; Yin 2014). As TPL in construction is a
fairly new occurrence (Ekeskar and Rudberg 2016), construc-
tion projects known through previous and on-going research
projects where scanned to identify possible candidates for
the study. The case selection was based on four criteria: (1)
that it is a large-scale project, (2) that it utilises a construc-
tion logistics arrangement, (3) that it is located in a complex
urban environment, and (4) that the project was willing to
grant access to the researchers and share project and per-
formance data. The set of available cases was few, and the
case reported in this paper was finally chosen based on their
willingness to participate and give full support from the cli-
ent, the main contractor, and the TPL provider, a criteria
highlighted as important by Voss (2009). The case study
focuses on the logistics operations of a large construction
project in Sweden, where a construction management (CM)
company, acting as the main contractor, internally developed
and implemented a TPL arrangement for a large office build-
ing project. Since the client is new to the use of TPL, they
want the TPL arrangement to be externally evaluated, further
facilitating access to the project, the site, and data.

The use of a single case study is motivated by the project
being revelatory, providing in-depth information on a new
phenomenon, and that it was possible to study the project
over time, hence including longitudinal aspects (Yin 2014).
As with all case studies, the generalizability is limited, and
the results of a single case study must be treated with cau-
tion. However, for the purpose of exploring a new phenom-
enon and shed light on an area where not much research
has been conducted, the single case study has an important
role to play (Voss 2009). The research design builds upon
three activities: preparation, data collection, and analysing.
The research approach is iterative, revisiting each step over
the course of the research project to get the best pos-
sible result.

3.1. Preparation

Planning for the study was performed in collaboration with
the CM company, also ensuring that the research team had
access to the right people and data sources. The case study
was prepared through reviewing relevant literature regarding
SCM, logistics, and the use of TPL in construction.
Preparations regarding data collection was also undertaken
and revisited throughout the research process. Each inter-
view or site visit was prepared by discussing the purpose of
the exercise.



Table 1. Data sources and collection.
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Case area in focus

Data sources Background Functionality

Communication and
collaboration

Benefits, issues,
and challenges

Impact on costs and

productivity Performance

Project documents
Interviews with TPL company
Interviews with CM company
Group discussion with TPL company
Group discussion with CM company
Group discussion with on-site material handlers
Group discussion with IT/Software/

planning company
Site observations X
Terminal observations X
Student project
Project planning tool X
Supply chain planning system X
Business Intelligence system

> X X X X X
X X X X X X

x< X<

X

X X X X X X
X X X X X X
> X< X X X X X X

>
X X X X X X
X X X X
>

3.2. Data collection

Data has been collected through semi-structured interviews,
group discussions, on-site visits at the construction site
(twice) and the terminal (once), review of project documents,
and through a students’ project supervised by the research-
ers involved in the study. Furthermore, the CM company pro-
vided full access to a set of IT tools used in the project,
including: the CM company’s project planning tool, the
cloud-based supply chain planning system used in the case
project, and the business intelligence system supplied by the
software provider. Table 1 presents the data sources and
which case area each data source was used for. In Table 1
background and functionality provides information on the
construction project and the TPL arrangement. Impact on
costs and productivity, benefits, issues, and challenges, and per-
formance collects data to analyse RQs 1 and 2.
Communication and collaboration focus mainly on RQ3, which
is also informed by the analyses of RQs1 and 2, as well as
the background and functionality of the project and the TPL
arrangement.

The semi-structured interviews were conducted with logis-
tics representatives from the CM company, logistics coordina-
tors on site, operators at the terminal, and managers at the
CM company (logistics, purchasing, planning) and followed
the structure presented in Appendix A. The interviews were
used to get insights into the project background and ration-
ale for the logistics arrangement, as well as understanding of
how the arrangement had been perceived in terms of effects
from different roles’ perspectives in the project. The inter-
views also allowed for an understanding of how the supply
chain had been affected by the arrangement by including
questions specifically aimed at investigating how communi-
cation and collaboration had worked in the project in con-
junction with the logistics arrangement (see the final two
questions in Appendix A). In total, eight interviews a 2-h and
seven group discussions a 1-2-h were conducted. Table 2
presents the respondents for the interviews and group dis-
cussions. The far right column denotes which group discus-
sions the respondents participated in.

The site and the terminal visits aimed to observe opera-
tions and to interact with people involved and affected by
the TPL arrangement. The software tools and systems were
used to get access to quantitative data on the TPL arrange-
ment and operations. The student project was used to go
through, structure, and analyse a large set of documents and
reports on operations and deviations filled out every day by
the on-site materials handling team, which was then used as
input in the case analysis.

3.3. Analysing

The final phase of the research process is based on analytical
and conceptual reasoning (Wacker 1998) grounded in the
results from the literature review and the case study. In con-
ceptual research approaches, analytical and empirical meth-
odologies are typically combined to provide new insights
into a phenomenon through logical reasoning (Meredith
1993; Wacker 1998). The case study findings are interpreted
by contrasting the findings with the knowledge obtained
from the literature review (Meredith 1993; Wacker 1998). By
doing so, the study adds new insights into how construction
projects can benefit from utilising TPL arrangements and
how these arrangements can affect cost elements (Meredith
1993; Wacker 1998). Furthermore, the analysis aims at high-
lighting how TPL arrangements affect supply chain perform-
ance. In the analysis, the TPL arrangement is considered the
unit of analysis. Hence, the analysis and the conclusions in
this study are based on a perspective centred around the
TPL arrangement. The interviews and the group discussions,
combined with data on the project and TPL arrangement,
the functionality and performance, are used as means to
investigate the level of SCO, or supply chain maturity, for the
different actors in this case study.

3.4. Research quality

Utilising case study research is often criticised due to the
specificity of each case, wherefore increasing research quality
through transparency of validity and reliability is especially
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Table 2. Interview respondents and group discussions.

Company Role

No. interviews Part of group discussion(s)

CEO

Head of terminal
Terminal worker
Logistics and IT

Logistics project

TPL company

TPL company

TPL company

CM company

CM company

On-site materials handling company
On-site materials handling company
IT/Software/planning company

IT/Software/planning company Product manager

On-site logistican 1
On-site logistican 2
Business area manager

2 1,4,7
1 1,347
1 3

3 1,27
1 1,7
0 2

0 2

0 56
0 56

important (Yin 2014; Voss 2009). In this research, the follow-
ing measures have been taken to ensure validity (Yin 2014):

e Multiple data collection methods have been used, i.e.
interviews, observations, project documentation, audit
reports, project management tools, and statistics. The
data from these methods have been triangulated in
the analysis.

e The study has followed an iterative process where litera-
ture has been reviewed prior to empirical data collection
and revisited afterwards, to ensure that enough and cor-
rect data was collected as well as to facilitate the analysis.
The findings from the case study have also been linked
to the literature, to allow for analytical generalisation
(Yin 2014).

e Interview protocols and notes from documentation
reviews have been discussed with respondents and pro-
ject officials to validate the understanding of documents
and interview responses.

e Draft case study reports have been sent to key informants
for review.

e Throughout all the phases of the study, the authors have
collaborated closely and discussed any unclear aspects of
data collection, data collected, statements in literature,
or findings.

e As research findings are analysed with the aid of an inter-
national literature base, the case studies offer some direc-
tions for companies and municipalities in contexts similar
to the Swedish one.

The following measures have been taken to ensure the
reliability of this research (Yin 2014):

e Structured interview guides (see Appendix A) and
research protocols have been used in all data collection
phases of the case study.

e Drafts and notes from interviews and observations have
been stored electronically and as hardcopies. This allows
for case study material to be reviewed and controlled
if necessary.

4, Case study
4.1. Background

The CM company focuses on inner-city construction projects,
primarily hotels and office buildings. Building and refurbish-
ing in such environments pose challenges for the logistics

operations, as inner-city areas are often dense with limited
space and shared infrastructure with commuters and other
freight transports. This was the motivation for the CM com-
pany to start working more intensely with logistics manage-
ment. Originally, the CM company bought services from a
TPL provider that helped streamline their logistics operations
by utilising a consolidation terminal. This alleviated some of
the problems with getting the correct materials to site at the
correct time, but logistics on site was still problematic. Each
construction project tendered its own logistics arrangement
from the TPL provider, leading to a non-standardised pro-
cess. Eventually the CM company employed a logistician to
work full-time in the projects, giving the CM company more
of an insight into the logistics operations and challenges
encountered. Based on the learnings from a handful of proj-
ects with the external TPL provider, the CM company
decided to develop its own logistics arrangement, which was
originally set up as an in-house standardised TPL arrange-
ment that could be employed in the construction projects.

4.2. The logistics arrangement

The logistics arrangement was initially an in-house profit unit
of the CM company, consisting of three employees. The
profit unit was later turned into a TPL company, owned by
the CM company. The newly established TPL company had
the CM company as its main customer, but other construc-
tion companies also engaged the TPL company to vary-
ing degrees.

Since the CM company runs large inner-city construction
projects, they decided that one of the key features of their
logistics arrangement was to have a terminal to gain consoli-
dation effects in the material flow. Besides the terminal, the
main pillars of the logistics arrangement are an on-site mate-
rials handling team and a planning system with related plan-
ning process. The structure of the logistics arrangement, with
the three main pillars (terminal, on-site materials handling,
and planning system and process), is visualised in Figure 3.

The logic behind re-routeing material flows via the ter-
minal is to reduce the number of deliveries to site by consol-
idating materials and to reduce materials handling related
disruptions on-site. A haulier company is contracted to carry
out the day-to-day terminal operations and transports
between the terminal and the construction site. The haulier
has four employees dedicated to working with the CM com-
pany’s logistics at the terminal. The current terminal consists
of approximately 2500 m? warehouse area divided over four
terminal buildings and another 2000 m? outdoors. Due to
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Figure 3. The studied logistics arrangement.

the design of the terminal, a lot of the available space is
needed to manoeuvre trucks and material han-
dling equipment.

The on-site materials handling team, supplied by another
external TPL provider, should free up time for the craftsmen,
allowing them to focus on their core competence, construc-
tion. The on-site materials handlers receive and record mate-
rials and move them to the correct materials zone on-site
after hours, allowing for materials to be in place
when needed.

Finally, the planning system, supported by a standardised
process, is a commercial off-the-shelf, cloud-based system
designed specifically for the construction industry. All mater-
ial deliveries are planned and called-off in the system and all
main actors have role-based access to the system. As such, it
facilitates visibility in the logistics process and it is the main
integrative tool between the CM company, the TPL arrange-
ment, the sub-contractors, and the suppliers in the project
organisation.

When a new construction project is initiated, a logistics
start-up meeting is held with the sub-contractors and suppli-
ers, highlighting the logic and the policies of the TPL
arrangement. The sub-contractors are then tasked with set-
ting up a delivery plan together with their suppliers, taking
the TPL arrangement into account. All delivery plans are dis-
cussed with the CM company for approval. Once approved,
the plans are fed into the planning system, detailing when
materials are delivered to either the terminal or the construc-
tion site. Direct deliveries are allowed if a sub-contractor can
motivate why they are needed. As far as possible, deliveries
should, however, go via the terminal.

4.3. Employing the TPL arrangement in the
construction project

Recently, the TPL arrangement was piloted at a large office
project managed by the CM company. The project is located
in a busy and dense urban area adjacent to other office
buildings, a football stadium, a large supermall, residential
housing, and a railway station.

The project consists of three house blocks varying from
seven to fourteen stories with 90,000 m? floor space, a large
garage, and an employee recreation centre. The office
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complex is set to house 4400 employees, 600 conference
rooms, and space for temporary employees and visitors. The
office complex is built as a design-build, turn-key contract
with partnering and the total contract sum is M€170. Based
on the logistical challenges of the area, the CM company
decided that their TPL arrangement should be used and
evaluated as a pilot, which was also accepted by the client.
Addressing the client, the CEO of the TPL company, at the
time also acting as the purchasing manager at the CM com-
pany, argued that ‘it would be impossible to solve deliveries
and materials handling at such a narrow site in such a dense
area without a coordinated logistics arrangement’. He also
argued that ‘the only way to reduce the number of trans-
ports to site is by utilising a terminal and a common plan-
ning system’. Organisationally, the CM company is
hierarchically situated below a property developer (the client)
and employs sub-contractors to perform all trades. The logis-
tics arrangement is contractually treated as a sub-contractor,
with the terminal and transportation crew and the on-site
material handlers as service suppliers to the TPL
arrangement.

In the stipulated logistics process (Figure 3), the sub-con-
tractors signal their suppliers and the terminal with regards
to when materials are needed and how they are to be deliv-
ered; either directly, via the terminal for warehousing and
call-off, or consolidation with other materials. The supplier
acknowledges the delivery and notifies the terminal, or the
construction site, of when materials leave the suppliers’ site.
The terminal receives goods and sends a notification of
receipt to the supplier. When materials are called-off by a
sub-contractor, the terminal crew notifies the construction
site that delivery is forthcoming, and the terminal crew plans
the delivery together with the on-site materials handling per-
sonnel. When materials arrive at the construction site, the
on-site materials handlers receive the goods and delivers it
to the stipulated delivery zone. Finally, material handlers
notify both the terminal and the sub-contractor that the
material is received. All planning and execution information
is fed into/by the planning system. The material handlers
also fill out delivery reports, indicating deviations from plans
and other material delivery related problems that
might occur.

4.4. Results of the TPL arrangement

The 3.5-year office building project is finalised, and the CM
company is currently evaluating the results of the pilot pro-
ject with the TPL arrangement, with the aid of the research-
ers involved in this study. The total cost for the logistics
arrangement throughout this project approximates 3% of the
construction costs on site, and 1.4% of the total develop-
ment and production cost for the whole project.

As for the terminal, the cost of operations has been higher
than expected. This is partly due to that the terminal struc-
ture originally was designed as a train depot and not for
warehouse operations. This has resulted in a lot of materials
relocation to be able to facilitate storage and to be able to
efficiently load delivery vehicles. Furthermore, the terminal
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seems to have been used more as a buffer, rather than as a
consolidation point. Factors showing this is that there are
approximately as many deliveries to the terminal as there are
outgoing deliveries from the terminal, that the average num-
ber of parcels per delivery to site is four (indicating low fill
rates of the outbound transportation from the terminal), and
that the average storage time in the terminal was 14.7 days,
to be compared with the initial target of around 5 days stor-
age time in the terminal.

At the construction site the on-site materials handlers have
tracked and reported all deliveries and highlighted any deliv-
ery deviations. In total there were 14,700 deliveries during
the analysed period (averaging 25 deliveries per day) and
they were distributed evenly between the five working days
of the week. However, 75% of the deliveries were registered
during daytime, contrary to the goal of having most deliv-
eries after working hours. Hence, the on-site materials team
had to work more during daytime operations, sharing the
workspace and resources with the construction workers. As
for the delivery reports, 223 delivery reports were filed over
the period analysed. Of the reported work shifts, approxi-
mately 83% had one or more delivery deviations, and on
average each delivery had 3.9 deviations. The five largest
sources of deviations are errors in delivery quantity (256),
communication and planning (162), delivery quality (102),
administration (97), and equipment failure (90). This of
course affects the total costs of the logistics arrangement
negatively. Delivery quantity and quality relates to the per-
formance of sub-contractors, communication & planning and
administration relates to deviations related to the planning
system and the planning process, whereas equipment failure
relates to the resources on site provided by the materials-
handling team themselves.

As for the planning system, it has, in general, worked satis-
factory. Initially there were some issues as the planning sys-
tem did not allow for the two delivery addresses needed (i.e.
the terminal and the site) when routeing materials through a
terminal. The same was the case with the double delivery
dates needed. These issues were alleviated through a devel-
opment dialogue with the systems provider. In total there
were 73 suppliers and 71 sub-contractors registered as users
in the planning system. The planning issues that have
occurred, are more connected to the planning process that
some sub-contractors and suppliers were unfamiliar with. For
example, only just above 7000 out of the 14,700 recorded
deliveries were entered into the system as a delivery plan
and the rest had to be registered manually into the system.
Changes to the delivery plans and the actual call-offs were
stipulated to be done five days prior to delivery, but data
shows that 23% of the deliveries were logged the same day
as delivery, 24% one day ahead of delivery, 23% 2-4days
ahead of delivery, and only some 30% at the stipulated five
days ahead of delivery.

5. Analysis

When analysing the case to answer the three research ques-
tions, Selviaridis and Spring (2007) division between

operational (RQ1), financial (RQ2) and strategic issues (RQ3)
of TPL will be used as a foundation. The logistics arrange-
ment of the CM company is the unit of analysis, and as such
the analysis is focussed on the three main pillars of the logis-
tics arrangement; the use of a terminal, an on-site materials
handling team, and the planning system and related plan-
ning process.

5.1. Realised effects

Table 3 summarises the key points regarding the realised
effects of the logistics arrangement, addressing RQ1 and
RQ2. For the operational effects (RQ1), both benefits and
concerns (issues and challenges) are identified.

The use of a terminal as a construction consolidation
centre has led to fewer deliveries to site and the temporary
storage of materials has shifted from the site to the terminal.
The terminal can be used as a buffer to cover for unplanned
changes in the production schedule and to be able to call-
off JIT-deliveries when needed. When it comes to effects on
costs, a terminal is an extra node in the supply chain and
the extra warehousing, handling, and personnel leads to
extra costs. These are, however, to be offset by fewer, and
more efficient, logistics operations on site. Then the terminal
can be a lever to excel productivity at site. Fewer deliveries
lead to reduced transportation costs and less disturbance,
both for the ongoing construction operations and for third
parties. However, the most common issues raised are that an
extra node in the network adds to the administration and
that the suppliers and sub-contractors are not used to work-
ing with a logistics arrangement and a consolidation ter-
minal. This leads to some confusion on how to label, pack
and deliver the materials. In this specific case, the poor lay-
out of the terminal has also affected its efficiency, leading to
negative effects on costs.

The on-site materials handling team is dedicated to their
task, prepared when a delivery arrives and relieve work from
the craftsmen, making on-site operations more efficient so
that materials handling costs can be reduced. Limiting the
amount of materials stored at site, and delivering materials
after hours to designated materials zones, not only makes
materials available for production when needed but also pro-
vides a more structured, clean and tidy production environ-
ment. This increases productivity, reduces accidents and
subsequently also reduces the total cost of operations. The
negative effects highlighted during the study often relates to
that the sub-contractors and suppliers are not used
to adhere to structured logistics arrangements, leading to
increased planning and coordination, mistakes in labelling of
goods and in the planning documents. This leads to extra
work at site with unclear work instructions, missing materials,
early deliveries with return flows, etc. All these issues lead to
extra costs, which makes it hard to exploit the benefits and
to offset the extra costs that comes with the terminal and
the logistics arrangement. Add to this that there have been
some issues with material handling equipment, delivery
errors and that the materials-handling team is an extra cost,
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Table 3. Benefits, issues and challenges (RQ1) and effects on cost elements (RQ2).

Terminal On-site materials handling Planning system and process
Benefits e Some consolidation and e Dedicated personnel for e Standardised process
coordination of deliveries materials receiving Cloud-based system granting
e Fewer third-party disturbances e Better utilisation of the easy access for all parties

e Less material on-site
e Material buffer to cope with

production changes .

e Option to call off JIT-deliveries .

L]

L]

°

Issues & challenges e Terminal layout not suited for .
construction materials

e Added a node in the .

delivery network
e Unfamiliar concept in the .
construction context .

e Non-standardised labelling

construction site and equipment Visibility of all planned deliveries

with materials handling off-hours. e Coordination of all materials
Time freed up for craftsmen stakeholders
Material available for craftsmen e More proactive planning

when needed

Cleaner and more structured

construction site

Fewer work-related accidents

Follow-up of deliveries and

delivery deviations

Increased planning and .
coordination

Unfamiliar concept in the

construction context .
Non-standardised labelling

Planning documentation not

always correct

Process and equipment related

deviations add to workload for

on-site materials handling team

Unfamiliar process for sub-
contractors

Initial issues with functionality
Process not adhered to by all,
leading to issues on-site

Logistics cost effect Added: Added: Added:
e Increased cost for o Difficult to offset costs for e |Initial investment for
materials relocation materials handling in sub- planning system
e Cost for additional delivery node contractor agreements e Administrative costs increase as
added to project budget e Planning documentation and process is dependent on updated

Reduced:
e Possible reduction in .
transport costs

Performance indicators e Only few percent .
consolidation effect
e 14.7 days average storage (goal

5 days) .

Reduced:

labelling issues leads to extra
work and added costs

delivery plans

Reduced:

Possible reduction in materials e Reduces costs for tracking and
handling costs tracing deliveries and materials
Increased productivity reduces

cost of operations

14,700 total deliveries evenly .
distributed over the week

(averaging 25 deliveries per day)

75 % of deliveries during daytime .
working hours (goal most

deliveries after working hours)

83 % of deliveries had deviations .
Average 3.9 deviations/delivery

73 suppliers and 71 sub-
contractors registered in the
planning system

Delivery plans only accounted for
50 % of the recorded deliveries
(goal 100 %)

30 % of call-offs 5 days prior to
delivery (goal 100 %)

and one realises that the total cost equation might be tough
to balance.

The planning process and the use of a cloud-based plan-
ning system, standardises the planning of material deliv-
eries, introduces stipulated planning time fences, allocates
resources to deliveries, and offers easy access for all project
participants. As such, it creates visibility in the supply chain
and all materials and deliveries can be coordinated more
effectively, which in turn reduces costs for tracking and
tracing and offers the possibility to plan operations more
proactively. However, there were some issues regarding the
functionality in the beginning of the project and as
the sub-contractors and suppliers were not used to work in
the system, the standardised process was not adhered to
by all parties. This added some extra administrative costs
and since the system was piloted in this project there were
also costs regarding the initial investment of setting up the
system to work with the stipulated process in the logistics
arrangement.

5.2. Supply chain maturity and the level of SCO

According to Mentzer et al. (2001), all eight antecedents of
SCO have to be addressed in a systemic and strategic way
by all the participating companies in the supply chain to be
truly supply chain oriented. As such, the level of SCO is hard
to evaluate in this study, due to the narrow focus on the TPL
arrangement and the CM company. Therefore, RQ3 will be
analysed from the perspective of the CM company, the logis-
tics arrangement, and the effects on operations at site.

Many of the negative effects relates to suppliers and sub-
contractors not fully understanding or buying into the logis-
tics concept. In fact, all three pillars of the arrangement were
described as unfamiliar concepts for sub-contractors and
suppliers, indicating that the projects supply chain lack in
supply chain maturity and SCO. This can be due to that the
CM company has not put enough effort into explaining how
the concept is supposed to work and what is required from
suppliers and sub-contractors, but also that the maturity of
the suppliers and sub-contractors is not high enough.
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Tangible examples are errors in when and how materials are
packaged, labelled and delivered from suppliers, both to site
and to the terminal. Furthermore, sub-contractors and suppli-
ers neglect to enter necessary information, and sometimes
also enters faulty information, in the planning system.
Additionally, sometimes materials that have not been
ordered, or have been ordered, but manually arrive to both
the site and the terminal. When analysing how the suppliers,
the sub-contractors, the terminal, the on-site team and the
CM company work with the logistics arrangement, one can
conclude that they all need to increase their level of under-
standing of logistics and SCM. As part of this they need to
increase their level of maturity in terms of SCO. For this to
happen, the CM Company would have to play a more active
role in getting key suppliers and sub-contractors to address
the issues making an organisation supply chain oriented
(Mentzer et al. 2001; Ekeskar and Rudberg 2016). In this pilot
project the CM company, the TPL provider, the terminal
team, and the on-site team, all bought in to a vision of
enhancing logistics operations, but not necessarily the same
SCM vision. Also, the suppliers and sub-contractors were
largely put aside when it comes to establishing SCO within
the project. Hence, they did not understand the strategic
intent of the CM company and often acted in a way that
was counterproductive for the SCM vision that underpins the
logistics arrangement employed.

6. Discussion

The construction logistics arrangement in this study is based
on three pillars (Figure 3), addressing different parts of the
supply chain. Using the five roles in Figure 2 (Ekeskar and
Rudberg (2016)), it can be argued that the main focus of the
terminal is to improve the supply chain operations (role 2),
whereas the focus of the on-site material handling team is
on improving site operations (role 3) and to some extent
moving activities from site upstream in the supply chain
(role 4). The stipulated planning process and planning sys-
tem not only mainly focuses on establishing a clear interface
between the site and the supply chain (role 1) but also pro-
vides the groundwork for possible supply chain integration
(role 5). Hence, the construction logistics arrangement ana-
lysed in this research embraces all the identified roles that
SCM can play for construction, yet it fails to deliver the
results promised by SCM (see Figure 1).

As evidenced by that sub-contractors and suppliers are
not used to working with a structured logistics arrangement
(see Table 3), the CM company has not managed to commu-
nicate the working practices of this arrangement sufficiently.
Hence, from a strategic perspective (Selviaridis and Spring
2007) the CM company fails to establish SCO amongst the
key actors in the supply chain. This is in line with the find-
ings of Kim and Nguyen (2018), where they found a strong
relationship between managing construction supply chain
relationships and project performance.

From a financial and operational perspective (Selviaridis
and Spring 2007), the case analysis shows that by introducing
a terminal, the on-site materials handling team, and a plan-
ning system, extra costs are added to the total construction

cost (see Table 3). However, adding a TPL arrangement can
streamline the logistics process for urban construction projects
and offset the added extra costs (Selviaridis and Spring 2007).
As such, it should have a positive impact on the project per-
formance. As discussed by amongst others Liu, Xu, and Zhang
(2015), a streamlined logistics process reduces the risk of
delayed deliveries with subsequent delays to the whole pro-
ject and increased risks of cost overruns. However, due to the
lack of SCO, the positive impact has not necessarily material-
ised in this project. One of the goals in utilising a TPL arrange-
ment in urban construction projects is to reduce delivery
traffic to the construction site by consolidating smaller deliv-
eries and, as discussed by Lundesjo (2015), a terminal-based
arrangement can achieve this. Fewer transports to site reduces
the transport costs per se, but also the cost for receiving, off-
loading and handling material at site. It also reduces the envir-
onmental impact. A terminal furthermore provides the possi-
bility to reduce material stored at site, reducing the number
of material related incidents and accidents.

The on-site material handling team means moving logis-
tics and materials handlings activities from craftsmen to the
TPL provider, meaning that the craftsmen can focus on their
trades and thus increase the value-adding time in the pro-
ject. This effect was also evidenced by a site manager claim-
ing that ‘'We have never built at this pace before!l. Using
skilled material handlings personnel with proper equipment,
doing their work at times when the craftsmen are not
around, should also increase the material handling efficiency.
It also offers the possibility to utilise the construction site at
times were the site is normally idle.

Taking the perspective of the CM company, who initiated
the use of their TPL arrangement in this project, they have
invested a lot of time and effort into designing and making
the TPL arrangement operational. Nevertheless, even though
the arrangement incorporates the necessary ingredients, the
CM company falls through in getting the supply chain actors
to use the full potential of the arrangement. This is mainly
because the CM company failed in directing their efforts
towards the SCO of their supply chain partners and making
all supply chain partners collaborate towards a common goal
in line with the teachings of Mentzer et al. (2001). A manager
at the CM company verified this by stating that:

We actually got positive effects for the few sub-contractors and
suppliers that we worked closer with, but it was only isolated
effects. Unfortunately, the rest of the sub-contractors and
suppliers that did not adhere to the arrangement introduced a
lot of disturbances in the system that caused problems for other
actors. We should have worked harder to get all actors to buy in
to the arrangement.

Poor performance due to lack of collaboration has also
been noted in previous studies of construction supply chains
(see e.g. Gosling et al. (2015) and Behera, Mohanty, and
Prakash (2015)).

7. Conclusion and further research

This case study set out to investigate how a large office
building project managed the logistics operations through



an internally developed TPL arrangement, to add to the cur-
rent knowledge of benefits, issues and costs that occur when
utilising TPL in construction. Based on the case study, the
key findings indicate that there are benefits to be realised,
but that they come with a cost and they need to be based
on supply chain maturity and an ability to offset costs
against efficiency gains.

7.1. Theoretical contributions

The theoretical contributions of this study lie in the in-depth
study of a TPL arrangement in construction. The study is one
of the first that analyses the effect a TPL arrangement in
construction has on the overall project performance.

Research question 1 addressed the possible benefits,
issues, and challenges that can be realised when employing
TPL in construction. The first two rows of Table 3 provide an
answer to this based on the empirical findings in the case
study, not only highlighting the benefits but also the experi-
enced issues and challenges that came with the TPL arrange-
ment. The major benefits are fewer disturbances (site, supply
chain, third parties), less material on site, better site utilisa-
tion, increased productivity for the craftsmen, higher visibility
in the supply chain and more proactive planning.

Research question 2 investigated what costs are affected
by the TPL arrangement, and the empirical findings are dis-
played in the third row of Table 3. The affected costs are
supplier-related (planning, picking, packing, labelling, han-
dling, loading, announcing), terminal-related (warehousing,
storage, receiving, registration, handling, relocation, planning,
picking, packing, loading, announcing), site-related (planning,
receiving, registration, handling, relocation, storage), and
transport-related. However, empirical data in this study are
not complete enough to be able to judge if the extra costs
for the terminal, the transport company, the on-site materials
handling team, and the planning system, were offset by the
benefits incurred. Hence, the results on total costs are incon-
clusive and calls for further research and investigation.

As for research question 3, many of the issues encoun-
tered in this case study can be traced back to the lack of
understanding of, and non-adherence to, the regulations and
policies of the logistics arrangement and the use of the plan-
ning system and process. This lack of SCM maturity leads to
deviations in e.g. delivery quantities and documentation.
One structural issue here is that TPL is a rather un-utilised
phenomenon in construction, and construction stakeholders
are still asking themselves why they should pay for these
services. In part, this is explained by the predominant tem-
porary structure of the industry, where arms-length relation-
ships are still the norm, as discussed by e.g. Fernie and
Tennant (2013).

7.2. Managerial implications

Looking at other industries implementing TPL (van
Laarhoven, Berglund, and Peters 2000), one can conclude
that it does take some time to get TPL running the way it
was planned to run, and that one needs to work long-term
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and purposefully with TPL to be able to reap the full poten-
tial of the concept. A TPL provider can in such a case con-
tribute with both knowledge and operational logistics. They
can also help contractors to become more aware of how
logistics work and what benefits there may be, thus increas-
ing logistics maturity in the industry. The managerial implica-
tions are thus that the main contractor, in this case, the CM
company, needs to take a leading role, evaluate the current
logistics arrangement and work hard to increase the logistics
knowledge and the level of SCO for the suppliers and sub-
contractors that will be a part of the project. Otherwise, they
stand the risk of adding costs to the project without being
able to harvest the benefits and thereby being able to
reduce the total costs of the projects (Kim and Nguyen
2018). This can be achieved through a better dialogue with
sub-contractors and suppliers to ensure that these actors
understand the purpose of the arrangement and why they
have to adhere to the established policies and regulations.

7.3. Limitations and further research

This study is based on a Swedish case and as such it has
some limitations. Even though the research has been ana-
lysed using an international literature base, being so context-
ually focussed on Sweden can have unforeseen implications
on the applicability of the findings in other countries and
regions. Furthermore, being a single-case study the findings
may not be applicable to all project contexts. However, as
the findings of this study have been contrasted against an
international literature base, the analysis provides insights
into possible effects of employing TPL arrangements in
construction.

These limitations also open up for further research. A lon-
gitudinal study analysing TPL arrangements over a series of
projects would be much needed. What can be learnt from
other industries is that the renewal rate for TPL contracts is
high (indicating that most companies are satisfied with the
TPL arrangement) and that substantial cost reductions and
service improvements could be attributed to the TPL partner-
ship (van Laarhoven, Berglund, and Peters 2000). Yet, as in
this study, also in other industries the participating compa-
nies found it hard to quantify the improvements and cost
reductions of a TPL arrangement. Hence, it would be desir-
able to design a study that carefully measures the perform-
ance of a construction TPL arrangement and benchmark the
operations with projects running without a TPL arrangement,
considering both project and firm performance. Thus, it
would be possible not only to find out the true cost of the
construction TPL arrangement but also what is gained in
terms of productivity improvement and waste reductions in
the construction operations.
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Appendix A. Interview guide

Context of the specific project

Time frame

Client

Project size

Type of construction project (what is constructed?)

Location of the construction project

Is there something unique about the construction logistics due to:

e The location of the construction site?
e The method of construction?

Logistics arrangement
How is the arrangement designed?

Physical and non-physical assets
Additional services

Organisation

Regulations

What is the goal of the arrangement?
How is communication carried out?

e Principles for information sharing

What common key resources (trucks, fork lifts, elevators, load carriers,
cranes, IT-systems etc) are there?
How is resource utilisation planned and organized?
Are there some constraints regarding use of resources? (e.g. limited
space for storage)
What problems have been encountered in the arrangement?

Material flows

How much material enters the construction site and what types?

Are the different types managed differently?

From how many suppliers is materials ordered/delivered?

Where are the suppliers located? (distance)

What materials go through the logistics arrangement and why?

Do you use time windows for the transport? If yes, why? Which are
the benefits?

How much time is there between ordering of material and expected
delivery? Does this differ depending on type of material?

Collaboration/communication
How is the collaboration/communication working?
What do you do to improve cooperation between parties?
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