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ABSTRACT

Construction logistics services can, if implemented with high quality, positively impact both effi-
ciency and sustainability of construction projects. However, present quality management frame-
works have not been developed for temporary multi-actor contexts, such as construction, which
is largely lacking industrialised processes. Still, construction logistics service providers provide
service offerings to temporary settings and could thus benefit from a service quality perspective.
Applying this perspective, this study supports the quality improvement of construction logistics
services by using a service modularity approach to identify the services to prioritise for improve-
ment. Building on interviews, concept mapping, and a service blueprint of a construction logis-
tics setup, a priority matrix for improvements is developed. The first step in using this matrix is
to operationalise the construction logistics setup in modules based on blueprinting. Second, the
matrix evaluates the modules against nine empirically derived improvement enablers such as
practices and forums for learning, and data measurements enabling the comparison and follow-
up of construction logistics services. In conclusion, the priority matrix helps focus the improve-
ments on modules with high likelihood of successful improvements. Improvements that can
become sustained over time through the reuse of standardised modules in upcoming projects.
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Introduction

Often one-of-a-kind, customised (Gosling et al. 2015),
large and immobile constructions tend to be pro-
duced at the use site. In other words, construction
supply chains are typically convergent, as all resources
and materials must be delivered to the construction
sites. A construction project includes multiple flows
that run across functional and corporate boundaries
(Vrijhoef 2020). Improving the coordination between
these flows has the potential to reduce environmental
impact and cost (Vrijhoef 2020) and to achieve this, it
has become increasingly common to implement logis-
tics services specifically aimed at construction projects
(Fredriksson et al. 2021). Construction industry repre-
sentatives refer to these as construction logistics set-
ups (CLSs).

Owing to the temporary nature of construction and
the use of a new location for each project, most new
construction sites require a CLS adapted to the con-
text of the project (Dubois and Gadde 2002,
Fredriksson et al. 2021). A CLS can combine a few or

several services and the CLSs are organised based on
either an asset-based terminal setup, that is, a con-
struction logistics centre, or a non-asset-based check-
point (Hamzeh et al. 2007, Janné and Fredriksson
2019). Construction logistics centres have the purpose
of reducing unnecessary freight movements through
coordination and consolidation (Lundesjo 2011,
Transport for London 2013). Checkpoints have been
developed to secure just-in-time deliveries through
time-slot bookings specifying e.g. the materials and
arriving and type of delivery vehicle
(Sundquist et al. 2018). In summary, a CLS is a bundle
of logistics services provided by a construction logis-
tics service provider (Fredriksson et al. 2021) delivered
to a temporary setting (Dubois and Gadde 2002).

As concerns construction logistics services, there is
a wide agreement that these impact efficiency and
sustainability, which in turn calls for a more structured
approach to improving these services as a means to
realise the potential impact (see e.g. Agapiou et al.
1998, Akintoye et al. 2000, Vrijhoef and Koskela 2000,
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Sundquist et al. 2018). However, improvements of
construction logistics services are challenged by the
project-based organisation with a lack of well-defined,
in-house, continuous processes (Smyth 2010, Backlund
and Sundqvist 2018), and the multiple actors needed
to be involved that makes it difficult to decide whom
to involve in improvement activities, and who will
benefit from these improvements (Janné and
Fredriksson 2019). Other service sectors also to some
extent lack continuous processes to use as a basis for
improvements, which has challenged a process-based
view on improvements. This has led to significant
developments in the quality management area, where
quality is no longer measured on physical outcomes
from standardised, continuous improvement, but
being defined in interactions between different actors
in a value-creating process (Gronroos 2011). With this
view, service improvements are based on the relation-
ships and interactions between actors rather than on
transactions and output, hence being a suitable
approach  for improvements in  project-based
organisations.

Deciding who benefits from improvements and
thus should be involved in improvement work is chal-
lenging in multi-actor, construction projects. However,
although it is difficult to assign the customer role (i.e.
the primary beneficiary) to one specific actor in a con-
struction project, it has been argued that customers
“are the organizations with the motive, means and
market opportunity to drive through innovation and
improvement” (Smyth 2010, p. 260). Moreover, once
benefits of improvements have been realised in one
project, another challenge is how to transfer improve-
ments and learning to other projects. One possibility
of learning transfer is to focus improvement efforts on
standardised modules that can be used in several proj-
ects, hence cross-cutting the challenges inherent in
the lack of continuous processes but still allowing for
customised solutions through a tailored bundling
of modules.

Modularity, in general, can be defined as the extent
to which components of a system are possible to sep-
arate and/or combine (de Mattos et al. 2019) and has
for long been an established approach in product
development. Focussing services, service modularity in
specific is defined as “a way to develop services and
manage heterogeneity (variability) in  demand”
(Pekkarinen and Ulkuniemi 2008, p. 85). Although ser-
vice modularity is a multidisciplinary field with several
current and potential application areas, recent litera-
ture has mainly focussed on three service sectors:
healthcare, logistics and information,  and

communications technology (de Mattos et al. 2019),
with limited insight into project-based sectors. So far,
modularity in the construction sector has mainly
focussed on modularity of the building elements per
se, with categories such as modular buildings, volu-
metric preassembly, non-volumetric preassembly, and
component manufacture and assembly (Peltokorpi
et al. 2018). However, there is still limited understand-
ing of the application of the concept of modularity to
services in the construction sector.

Thus, the purpose is to support quality improve-
ments in construction logistics services by using a ser-
vice modularity approach for identifying the services
to prioritise for improvement. To accomplish this the
study uses a mixed-method approach encompassing
key informant interviews, an illustrative case study,
and a participatory concept mapping study involving
20 construction logistics practitioners. The focus is on
construction logistics service providers and their qual-
ity improvement work.

Conceptual background

Construction logistics services and their quality are co-
created, relational, and unique for each delivery. For
efficient operations, this underlines the dilemma of
balancing standardisation with customisation. One
way to manage it is service modularity. In the multi-
actor, project-based construction setting there are also
challenges in learning from process-based improve-
ment initiatives in manufacturing (Hoonakker et al.
2010). Consequently Landin (2000, p. 509) argues that
“the construction industry needs to blend quality con-
cepts from both the service and manufacturing indus-
tries”. This contextualised way of working with quality
is critical (Sousa and Voss 2002) but should still start
from the three fundamental principles of quality: cus-
tomer focus, continuous improvement, and teamwork
(Dean and Bowen 1994). To address the purpose, this
study draws on three key literature streams: construc-
tion logistics services, service modularity, and quality
management and improvements.

Construction logistics services

Construction logistics is considered a complex service
system, which includes not only several actors and
touchpoints but also spreads across different compa-
nies and industries. Failure to manage such complexity
is one of the major reasons to many construction proj-
ects suffering from low productivity and high produc-
tion costs (Vrijhoef and Koskela 2000, Ekeskar and
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Figure 1. The relationship between a construction project, the
construction process and the supply process, based on Friblick
(2000) and Thunberg (2016).

Rudberg 2016). Despite significant possibilities for cre-
ating added value in construction logistics services,
previous research reports a lack of understanding and
acceptance of the implementation of CLS (Sundquist
et al. 2018). There is a strong dependency between
the activities in the construction project and how the
logistics is organised, mainly as the planning of the
supply is dependent on the planning of the construc-
tion production (Thunberg and Fredriksson 2018). The
main contractor is responsible for planning the con-
struction production; hence it is also the main contrac-
tor that is responsible for the planning the supply
process (Backstrand and Fredriksson 2020). Among
few models that apply a logistics perspective to con-
struction planning is the one developed by Friblick
(2000) and further elaborated by Thunberg (2016) and
Backstrand and Fredriksson (2020). Based on this,
Figure 1 models the relationship between the supply
process and the construction production process and
thereby the relation between the work on-site and
off-site.

Service quality is essential in the choice of suppliers
and subcontractors in the construction industry as
these actors support the main contractor delivering
value to the final customer, ie. the developer
(Hartmann and Caerteling 2010). Though, overall,
there is a lack of clarity of the value a CLS creates and
for whom, during a construction project. Moreover, to
enhance value through improvements is challenging
in a multi-actor setting, as improvements of construc-
tion logistics efficiency through CLS from one of the
involved actors’ perspective might clash with other
actors’ view on efficiency (Eriksson 2019). Thus, to sup-
port improvement work it is critical to define and
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describe the logistics services in terms of both content
and actors involved.

Service modularity and service blueprinting

Although service modularity has foremost been
addressed in healthcare, logistics and information, and
communications technology (de Mattos et al. 2019),
there are a few examples of studies applying modular-
ity in construction (see Table 1).

Overall, the key focus of the selected studies on
modularity in construction is physical building ele-
ments and less on service elements. An exception is
Maxwell et al. (2019), they, however, focus on the stra-
tegic level of construction logistics services, proposing
modular solutions to be a way forward towards to
pursue a re-usable and flexible logistic strategy in the
industrial housebuilding setting. Hence, there is a gap
in addressing modularity in construction services in
conventional housebuilding projects and to propose
operationalised and prescriptive solutions to balance
efficiency and variety (da Rocha et al. 2021), which in
this study is addressed through a service modularity
approach operationalised through a service blueprint.

Modularity and logistics services

Logistics services operate in many different types of
industries and, hence, needs, requirements, and drivers
for modularisation differ (Brax et al. 2017). Rajahonka
(2013) studied 25 logistics service providers to define
service modularity in a logistics context. The interview-
ees considered modularising their service offerings a
fruitful and useful approach (Rajahonka 2013).
Similarly, Bask et al. (2011) suggest significant poten-
tial of modular services in logistics, but they hitherto
had a low execution level. Both these studies argue
that modularity might become more common in the
future, given that the demand for customisation of
logistics services increases (Bask et al 2011,
Rajahonka 2013).

Voss and Hsuan (2009) define a service module as
either standard or stand-alone services that can be
mixed and matched based on the customers’ prefer-
ences. Examples in the logistics industry include order
management, vendor-inventory management, and
storage (de Mattos et al. 2019). Others define a service
module as one or a set of service components or ele-
ments that offer one service function (Pekkarinen and
Ulkuniemi 2008, Bask et al. 2011, Iman 2016, de
Mattos et al. 2019).

Interfaces between service modules are generally
less distinct than those between product modules
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(Voss and Hsuan 2009, Bask et al. 2011). de Blok et al.
(2014, p. 186) define a service interface “as the set of
rules and guidelines governing the flexible arrange-
ment, interconnections, and interdependence of ser-
vice components and service providers”. The standard
interface between different service modules enables
the mixing and matching of modules, which opens
the possibility of customisation (Rajahonka 2013).
Linked to interfaces is the decomposition of service
modules, which refers to the possibility of breaking
down the service module into individual functional
elements that together deliver a complete service. In
logistics, this includes delivery speed, time, and place
of delivery, which are factors that the customer values
(Bask et al. 2011). Hence, speed could, for example,
have different offerings, such as overnight or regular
delivery (3-5 days). The same goes for the place of
delivery, which can vary from home to pick-up point
delivery. Each service module should be represented
by the smallest possible service unit that can be
offered to the customer as a stand-alone one (Rahikka
et al. 2011).

Service blueprinting

Service blueprinting is a useful tool to visualise and
identify modules in complex systems (Geum and Park
2011, Chen and Cheng 2012), as it models a service
system by visualising processes, timing, interactions,
and infrastructure end-to-end and throughout the
complete value chain (Shostack 1982, Flief and
Kleinaltenkamp 2004). Focussing the logistics area,
Wehner et al. (2021) use the concept of service modu-
larity as a construct and service blueprint as a method
to illustrate how not only to identify improvement
potential of logistics services but also to explain the
actor’s role herein.

Service blueprinting follows a structure in which
the horizontal axis symbolises the chronology of proc-
esses, and the vertical axis divides the processes into
distinctive service areas (Shostack 1982, Geum and
Park 2011). A service process could, for instance, be
exemplified by ordering or transporting, while a ser-
vice area could be represented by customer action or
on-stage visible action. The vertical axis is further div-
ided into the lines of interaction, visibility, and internal
interaction. The line of interaction separates the
actions between the customer and supplier. The line
of visibility distinguishes between front- and back-
office operations. Finally, the line of internal inter-
action differentiates management from the support
zone (Flie} and Kleinaltenkamp 2004). Thus, by using
a service blueprint, each subsystem in the service
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system can easily be mapped out, from architecture to
project planning at the same time, highlighting each
actor’s responsibilities (Shostack 1982, Geum and Park
2011, Chen and Cheng 2012) and by that also defining
the actors that need to be involved in improve-
ment activities.

Quality management and improvements

Focussing the three fundamental principles of quality
management; first, customer focus in service contexts
is based on the emphasis on quality co-creation and
understanding the customers’ perceived quality, which
is in turn shaped by unique experiences and expecta-
tions (Gronroos 2011). For the construction sector,
Loushine et al. (2006) show that a poor understanding
of customer expectations is a key barrier to successful
quality improvement. The criticality of this issue is
high, as customer satisfaction has been shown to
influence customers’ willingness to repeatedly work
with a contractor; in other words, customer satisfac-
tion is important not only within existing projects but
also to bridge new projects (Sunindijo et al. 2014).
However, the customer concept is problematic per se
in a multiple actor setting due to the various perspec-
tives of, for example, owners, designers, and contrac-
tors (Loushine et al. 2006). This could be overcome by
expanding the customer concept from the buyer role
to anyone that creates value in the value creation pro-
cess (Gronroos 2011). In other words, the customer
role can be attributed to different actors, depending
on which parts of the construction process are
in focus.

Second, the criticality of continuous improvements
is based on the idea that “consistent customer satis-
faction can be attained only through the relentless
improvement of processes that create products and
services” (Dean and Bowen 1994, p. 305). Based on
the study of a range of demonstration projects in the
UK construction industry, Smyth (2010) proposes vari-
ous categories of improvement work that span the
improvements before, during, and after a specific pro-
ject from early involvement and contracts through
build quality in construction and then, to the improve-
ments related to environmental responsibility both
during and after construction. Underlying all these cat-
egories is that improvements involve multiple actors,
reflecting that the quality of services is inherently rela-
tional and based on interaction (Woo and Ennew
2005). Hence, continuous improvements need to be
carried out in the relationships where services are co-
created, which in a multi-actor setting such as
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construction (Loushine et al. 2006) means that team-
work for continuous improvement is critical.

Third, regarding the principle of teamwork,
Hoonakker et al. (2010) emphasise that partnering is a
key concern in moving beyond conflicting relation-
ships between actors and enabling joint efforts to
improve quality. Traditionally, in quality management,
teamwork is based on the quality circles implemented
in Japan following WWII, an approach also argued to
have been critical in the development of the Toyota
production  system (Womack et al. 2007).
Subsequently, the teamwork approach has been
expanded to focus not only on internal improvement
teams but also on teams involving several actors in a
supply chain: “customer focus and continuous
improvement are best achieved by collaboration
throughout an organisation as well as with customers
and suppliers” (Dean and Bowen 1994, p. 395). In the
construction sector, there is a focus on teams that
“moves the process of continuous improvement some
way from primarily relational contracting and points
towards a more behavioural approach [...] to pro-
actively spreading and embedding these capabilities
in the supplier organizations” (Smyth 2010, p. 263).
Hence, teams working with continuous improvements
are not restricted to one actor but should preferably
involve multiple actors involved in the value-cre-
ation process.

Service modularity and quality improvements in
construction logistics

It is argued in this paper that service modularity, oper-
ationalised in a service blueprint, can facilitate quality
improvement of construction logistics services. By
focussing on service modularity, this study addresses
the gap in terms of support for identification of who
benefits from, and who should drive improvements in
a multi-actor construction setting. This requires a
shared view among the involved actors on the need
to improve as “the success of quality management is
increased through the combined effort by all parties
involved within a project” (Loushine et al. 2006, p.
1208). It further addresses the gap on how to sustain
improvements between temporary projects (Smyth
2010, Backlund and Sundqvist 2018) by viewing ser-
vice modules as knowledge and improvement carriers
between projects.

In response to these gaps, a blueprint makes it pos-
sible to decompose construction logistics services into
service modules, illustrating the relation between
them and identifying the need for horizontal

coordination. Compared with the common focus on
vertical coordination in construction (Hedborg et al.
2020), service blueprint is more relational in nature in
that it requires both information from several actors
to get the “print” right, and collaborative effort as
regards the actual improvement. As means of moving
beyond pure descriptions of construction logistics
services to the actual improvements thereof, the ser-
vice blueprinting offers a way to approach quality
improvements in a project-based setting. Additionally,
the improvement of modules that can be reused in
other projects creates a potential for the modules to
become carriers of knowledge and learning between
projects, supporting continuous improvement.

Methods

As this study focuses on a phenomenon in a specific
context (i.e. logistics services in construction) it is
based on a dominantly qualitative research approach
(Voss et al. 2002). In addition, the combination of serv-
ices, quality, and project context is of a nascent nature
and hence an explorative design was used in the
study (Edmondson and McManus 2007).

Sampling, data collection, and analysis

To operationalise the explorative approach and to cap-
ture the multi-actor nature of construction project, the
research design of this study is based on a three-stage
data collection (Figure 2): key respondent interviews
for overview and determining focus; concept mapping
to get input from multiple actors; and analytical depth
of improvement efforts through service modularity is
provided through a service blueprint based on inter-
views, workshops, onsite observations, and com-
pany documents.

As outlined in Figure 2, a staged data collection
process based on multiple sources of evidence (Flick
2014) was applied for exploration. The three data col-
lection stages contributed to both the overall research
aim and the subsequent data collection activities.
Overall, the key respondent interviews provide a basis
for understanding improvement work in construction
logistics, feeding into the other parts (concept map-
ping and service blueprinting) that later are combined
into a priority matrix.

Key respondent interviews

The first data collection stage encompassed four semi-
structured interviews. The sampling was based on
both convenience (interviewees located in Sweden)
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Figure 2. Research design; data collection stages and their focus. Arrows indicate how the different stages are linked and how
their results feed into each other and combined contribute towards the purpose.

and a purposive approach (Miles et al. 2014), focussing
on high experience levels in a specific setting (van der
Ven 2007). The sampling was further aligned with the
multi-actor nature of construction as a network setting
as such, the interviewees represented three types of
actors: developers/clients (final customers), main con-
tractors (first line customers/service buyers), and logis-
tics service providers. Specifically, the interviewees
were: one project manager from a client organisation
(I1), one project developer and one regional manager
from another client organisation interviewed jointly
(12), one logistics expert from a main contractor (I3),
and one sales manager from a construction logistics
service  provider (l4). The interviews lasted
40-90 minutes; two interviews were recorded and
transcribed, and during two interviews recording was
not agreed on by the interviewees and thus detailed
notes were taken by two participating researchers.
The interviews focussed on six themes: general
viewpoints on construction logistics, improvement
work, sustainability and efficiency, implementation,
actors and governance, and examples of improvement
initiatives. Examples of questions were: “Could you
describe how you work with the quality improvement
of construction logistics services?”, “How do you rea-
son when designing a construction logistics setup? Do
you have a standard solution, or do you customize?”,
and “Could you provide an example of a construction
logistic service that worked well and what you have
done to improve that service? How do you work with
improvements in that specific area?”. To analyse the
interview data, the first step was to condense the
data into individual interview write-ups. Second, a pat-
tern-matching approach (Gibbert et al. 2008) was
applied to thematically analyse the data vis-a-vis the

three principles of quality (customer focus, continuous
improvement, and teamwork) (Dean and
Bowen 1994).

Concept mapping

The second data collection stage builds upon concept
mapping (Vaughn and McLinden 2016) as a collabora-
tive mixed method. Concept mapping was considered
an appropriate methodology as it identifies and
includes diverse perspectives and experiences from a
particular community. In particular, not only are data
collected iteratively, but participants also take an
active part throughout the research process. A con-
cept mapping study comprises the following main
steps (Vaughn and McLinden 2016). (1) preparation
(defining community and develop prompt), (2) idea
generation (brainstorming), (3) sorting ideas, (4) repre-
sentation (map and group ideas), (5) interpretation
(review the process and discuss the results), and (6)
utilisation (plan for future actions).

In this study, the use of concept mapping provides
the basis for facilitating discussions and planning
future actions for quality improvement. In the follow-
ing paragraph, the steps of concept mapping are
referred to by indicating the corresponding step num-
ber within brackets. Community was defined (step 1)
as various types of actors with high levels of experi-
ence in developing and improving construction logis-
tics services; thus, data collection was initiated at a
meeting in June 2020 for a Swedish network around
construction logistics services. Concept mapping is ini-
tiated by collecting multiple answers to a prompt
from each respondent (step 1). In this study, the
prompt was defined as: “In order to work with
improvement of construction logistics services and
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their results, | need...”. The prompt takes the per-
spective of the individual and seeks to identify condi-
tions beneficial for the improvement of construction
logistics services.

Responses from idea generation (step 2), were col-
lected using a structured questionnaire distributed
digitally to the identified community including the
three types of respondents (as described above).
Twenty-three respondents generated 127 statements.
All respondents were asked if they were willing to par-
ticipate in the following phases of concept mapping.
Those who answered yes (n=20) were invited to sort
the statements in step 3. This is in line with the guide-
lines of Trochim (1989, p. 3) and Rosas and Kane
(2012). To prepare the data for sorting, these state-
ments were preliminarily sorted into 17 categories by
the authors, who analysed each category to identify
and eliminate duplicates. To further reduce the num-
ber of statements before sorting, similar statements
were rephrased into a single statement. Additionally,
statements that did not answer the prompt were elim-
inated and each statement was checked for ambiguity
(e.g. “time and resources are needed” were split into
“time is needed” and “resources are needed”). The
resulting 63 statements were also spell-checked and
grammar modified before being uploaded to the
“optimal sort” tool (OptimalSort 2018) and sent out for
sorting (step 3), which was completed by 20 practi-
tioners, resulting in 20 different ways of clustering the
63 statements. The practitioners in step 3 included cli-
ents (6), main contractors (9), and construction logis-
tics providers (5). Further, the 20 practitioners held
positions of logistics managers (8), development man-
agers (4), project leaders (4), general managers (2),
and quality managers/developers (2).

The combined data were analysed using the R soft-
ware (R 2018) to identify clusters (step 4). Processing
the raw data through hierarchical cluster analysis in R
identified a range of 5-15 clusters. The clusters repre-
sent a group amongst the 63 statements that were
often sorted into the same group by the respondents
(Vaughn and McLinden 2016). By that, the overall clus-
tering is generated by the quantitative analysis of the
respondent’s own sorting. The determination of how
many clusters in the range of 5-15 were to be used
required analysis of the intersection and overlaps of
clusters. This analysis is done both by reviewing the
guantitative raw data depicting the distance between
the statements as sorted by the 20 participants partici-
pating in the sorting stage, but also by assessing nine-
cluster structure could be justified with respect to the
similarity of the 63 statements grouped in each

cluster. The final cluster solution was selected by
examining all cluster solutions to determine whether
the merging or splitting of statement groups was
appropriate.

Note that the authors only affected the number of
clusters used for further analysis; the underlying clus-
ter structure was determined by statistical analysis and
was not subject to authors’ judgement (Jackson and
Trochim 2002, Vaughn and McLinden 2016). A higher
number of clusters allows for a higher level of detail,
whereas a lower number of clusters implies a higher
level of generalisability. The clusters were then pre-
sented in a graphical form using cluster analysis and
multidimensional scaling. The output from the con-
cept mapping is used here to develop a list of ena-
blers of improvement.

Service blueprinting
The case used as a basis for the service blueprint is a
construction material supplier responsible for a con-
struction logistics setup (CLS) for a housebuilding pro-
ject in the centre of a medium-sized city in Sweden.
The material supplier is a local branch of one of the
major construction material trade chains in Sweden,
part of a major European construction material trade
actor. The main contractor and material supplier have
worked together for a long period of time; however,
this is the first time for both to utilise a CLS. The CLS
was initiated by the main contractor due to experienc-
ing a very confined area at the construction site. The
terminal-based CLS includes several logistics services:
materials flow planning, warehousing, transport, mate-
rials handling at the construction site, cleaning, waste
management, and kitting of materials. The planning of
deliveries was performed in two steps. First, the needs
at the construction site are divided in relation to a
production plan with a six-week horizon. Second,
based on this, the material supplier orders materials to
its warehouse and the call-offs to the site are planned
with a one-week horizon. Express transport and short-
term changes are offered at an extra cost.
Construction projects are expected to vary widely
and are often seen as unique (Dubois and Gadde
2002). This means that their logistics are expected to
be shaped by various sources, including site managers
and their planning and contracting. Interestingly,
Sezer and Fredriksson (2021a) show that even if the
projects are unique, the logistics flows follow a similar
pattern throughout the different phases of a project.
Furthermore, CLSs can be regarded as an established
way to solve the issues of lack of space at the sites
and its vicinity and demands on decreasing transport



emissions (Sezer and Fredriksson 2021b). With con-
struction transport counting for approximately 10% of
the emissions during the construction project (Sezer
and Fredriksson 2021b), CLSs are becoming an order
qualifier, at least in large urban development projects
in dense European cities (Brusselears et al. 2020). CLSs
are typically developed and run by actors within the
construction supply chain, such as third-party logistics
providers or construction suppliers (Fredriksson et al.
2021). Recent research (Hedborg et al. 2020) shows
that CLSs require more relational and collaborative
project management approach, including horizontal
collaboration. It can therefore be argued that the
selected case in this study is illustrative of how con-
struction logistics is organised today, and such collab-
orative emphasis is in line with the service approach
taken in this study.

The case provided a rare opportunity as the studied
actors were willing to provide in-depth insight and
participate in developing a service blueprint. The blue-
print was developed in three steps. Interviews were
conducted with the material supplier (the key account
manager [KAM], the logistics manager, the sales man-
ager of the material supplier), and the main contractor
(project manager and site manager), that is, the cus-
tomer and service buyer in this case. At this stage, a
total of five interviews (three interviews with the sup-
plier and two with the main contractor) were con-
ducted and two site visits (both the supplier
warehouse and the construction site were visited) dur-
ing a period of one year. The supplier also shared a
presentation and description of the CLS. Thereafter,
one of the authors developed a draft of the blueprint
that was discussed with the KAM. Based on the input
from the KAM, the authors identified the hotspots of
the activities in the CLS, which were then verified in a
workshop with the logistics manager and the KAM of
the material supplier. The blueprint was also discussed
in workshops with fellow researchers in the areas of
logistics and purchasing.

The enablers of quality improvements derived from
concept mapping were inserted into the columns of a
priority matrix and analysed in terms of their relation-
ship with the underlying principles of quality (cus-
tomer focus, continuous improvements, and
teamwork). The service blueprint was used to define
and operationalise the CLS into service modules,
which were included as the rows of a priority matrix.
The use of improvement enablers to assess service
modules and prioritise them for improvements was
illustrated by the studied CLS. The assessment and pri-
oritizations were performed in a workshop with four
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of the authors and as part of the validation process,
an assessment was also performed by the KAM from
the material supplier. The respondent was introduced
to the prioritisation matrix and asked to make his own
assessment of the relation between the enablers and
the modules in the matrix. The respondent’s assess-
ment was the same as the researcher in 80% of the
cases and there were no diametrical differences.
However, in terms of the validation based on the
KAM's use of the prioritisation matrix focus was not
primarily to compare assessments but to observe his
use of the matrix and to interview him about the per-
ceived usefulness of the matrix. The validation
revealed possible benefits of using the matrix in a
multi-actor group, especially early in a project to sup-
port a structured and focussed discussion on construc-
tion logistics and improvements thereof.

Research quality

Based on quality criteria for a qualitative research
design in general (Shenton 2004, Miles et al. 2014)
and its adoption in a logistics and service context
(Halldérsson and Aastrup 2003, Ellram and Tate 2015),
Table 2 provides a summary of the quality criteria that
informed the research and the actions taken to
accommodate these.

Results

In this section, the first part focuses on what the key
respondents view as critical aspects to enable quality
improvements in construction logistics services.
Second, the results from the concept-mapping in
response to “what is needed to improve construction
logistics services and their results” are shown. Third,
an illustrative case of a service blueprint for a CLS
is presented.

Improvement work in construction logistics

Interviewees from different types of actors have high-
lighted the need to continuously interact with custom-
ers. An example is the construction logistics service
provider that sees the need to get involved early in
the main contractor’s planning process to be able to
“to become a more central supplier than just arms
and feet, which anyone can supply” [l4]. Naturally, this
would also create a foundation for a relationship
throughout the project that is needed to support con-
tinuous updates and improvements.
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Table 2. Quality criteria applied to enhance validity and reliability.

Criteria

Actions taken

Credibility .
practitioners)

Adoption of appropriate, well recognised research methods (interviews, concept mapping, workshop format with

Research team with good knowledge about the topic studied
Triangulation via use of different methods, different types of informants, and different sites (services as multi-actor
phenomena studied through a multi-actor research design)
e |[terative questioning in data collection dialogues (interviews, workshops)
Member checks of data collected, and interpretations formed by presenting preliminary findings at two CMB

community meetings

Dependability Employment of “overlapping methods”

Confirmability

Transferability

CMB group)

Data coding and analysis following established methods

Thorough methodological description to allow study to be repeated

Use of common questions/research protocol, as e.g. the predefined interview questions exemplified in this paper
Triangulation to reduce effect of investigator bias

Methodological description to allow study to allow integrity of research results to be scrutinised

Use of multiple respondents from multiple actors involved in logistics services in a construction project
Verification of initial framework with practitioners (early on, mid-project, and end-of-project presentation in the

e Validation of the assessment in the priority matrix by a representative from a practitioner involved in the

illustrative CLS

e Provision of data to establish context of study and detailed description of phenomenon in question to allow

comparisons to be made

Regarding continuous improvements, the key
respondents share the view that quality improvements
in construction in general are characterised by a short-
age of structured and formalised approaches and meth-
ods. Lacking these standard approaches is viewed as
resulting in person- and project-dependent improve-
ment work, and one respondent added that this also
influences the lack of early focus on improvements:
“one should have a more structured way of working,
raising some of these questions really early” [I1].

In addition to building a relationship between dif-
ferent actors early in a project, there is also the need
for long-term relationships to provide a basis for fruit-
ful improvement work. The relational aspect of well-
functioning improvement is seen as internally critical
in one of the organisations, as well as critical exter-
nally between actors. Examples of support for
improvements through internal relationships are
internal logistics networks “used to share experiences
as well as spread information” [I3] and having the
same staff responsible for setups and data analysis for
every CLS to ensure learning between projects.
Another example is the main contractor concurrently
working on three projects with the same actors and
viewing this continuity of actors and the geographical
proximity between the sites as key to a joint work-
group focussing on logistics services and their
improvements. However, moving into challenges, the
project-dependent nature of improvement within each
project decides what logistics solution to have, and
thus makes it necessary for each project to access
“concrete offerings and the possibility of buying very
specific services and not complete solutions” [I3].

Therefore, the need for improvements in the rela-
tionships and interactions in the construction logistics
service deliveries, continuous improvement
approaches, and teamwork are agreed upon by the
interviewees. The challenge is to make this happen in
a project-based context, in other words, to determine
what enablers are needed.

Enablers of improvement of construction
logistics services

The concept mapping emanated from respondents’
views on what is needed to improve construction
logistics services and their results. The analysis ren-
dered nine clusters of aspects critical for improvement
work (Figure 3), referred to as enablers for improve-
ment in construction logistics.

An enabler for improvements in construction logis-
tics services is to create focus and priority around
these services early in the project via inclusion in the
directive outlining requirements. To get there, there are
other enablers that contribute, such as envisioning and
buy-in, which, if available, especially for the client, can
lead to clear procurement requirements before the
project starts. It can also mean that improvement
work is still carried out, even if it may not have a posi-
tive effect on the short-term results but only in the
longer term.

Several identified enablers are based on an aware-
ness of and consideration for construction logistics
services being created and delivered in a context with
multiple actors. Therefore, it is important to have a
holistic approach under which it is possible, for



Figure 3. Nine clusters of aspects critical for improvement work.

example, to invest extra resources for one actor to
enable improvements and opt for resource savings for
another. In line with this holistic approach, it is also
central to shift the view of construction logistics serv-
ices from a necessary problem solver to productivity
improvement. These improvements can be useful in
more projects and for more actors. To support such
continuous improvements, there is a need to have
established practices and forums for learning within
and across actors. Finally, a joint approach to con-
struction logistics services and collaboration based
on a long-term perspective and openness is a corner-
stone in all improvement work, especially when
many actors are involved. In parallel with this collab-
oration, it is important to create clarity in roles, man-
dates, and responsibilities, so that neither the
construction logistics services themselves nor their
improvements lack a clear owner who can drive the
work forward.

As in several other industries, digitalisation is seen
as an enabler for improvement work, with opportuni-
ties to support collaboration, measurement, follow-up,
and control through digitalised transparency.
Digitalisation can create transparency between actors
and influence and facilitate collaboration via various
digital platforms, as well as follow-up via simplicity in
measurement and data analysis. Data measurement
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enables us to show the effects of construction logistics
services via, for example, the measurement of key fig-
ures related to sustainability or results from improve-
ment work, which might create an increased interest
in these services. Finally, managing performance can
support the improvement of construction logistics
services by explicitly pointing out the effects and sav-
ings linked to various actors, thus creating interest in
more work on this issue. All nine enablers are
described in Table 3.

Service blueprint of a construction logistics setup

The CLS studied is based on an existing concept, but
it was jointly adopted by the material supplier and
main contractor before implementation. For example,
one project-specific adaptation is the possibility of the
main contractor incorporating other suppliers’ deliv-
eries in the material supplier's terminal and computer
system. The CLS was operationalised through a service
blueprint (Figure 4). According to Bitner et al. (2008)
there are five components of a typical service blue-
print: (1) “Physical evidence” are all those tangibles
that customers can see, (2) “Customer actions” include
all the steps that customer take as part of the service
delivery process. (3) “Onstage/visible contact employee
actions” are those actions of frontline contact
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Table 3. Enablers of improvements of construction logistics services — description and examples.

Enabler Description

Examples of responses: To work with improvements of

construction logistics services and their results we need ...

Directive outlining requirements Clear, formal expectations and intended direction
for using CLS.

Envisioning and buy-in Visionary, forward-oriented approach and for
management to see potential in CLS not only as
a present phenomenon but also in the future.

Holistic approach Understand CLS as a multi-actor phenomenon that
needs to be followed up and agreed on long-
term and cross actors.

Practices and forums for learning Practices and processes supporting consolidation of
transfer of learnings and improvements
between projects.

Joint approach Collaborative and open relations cross actors.

Roles, mandates, and responsibilities Clear roles and mandates in relation to CLS. Taking
long-term responsibility for CLS cross actors.

Digitalised transparency Digital systems supporting collaboration and
follow-up/control.

Data measurement Tangible effects measured on many dimensions
allowing assessment, as well as multidimensional
comparisons.

Managing performance Making measurements and analytics actional for
specific CLS.

. efficient logistics handling formally demanded from the
client; ... to involve all actors in the supply chain by
interest and demand stipulated already in the client’s
procurement.

. a will to invest in construction logistics services despite
benefits not being direct but following later when having
established efficient flows; ... support from top
management, as well as project management.

. the sector to view efficient construction logistics as an
enabler of productivity improvements and not solely as a
problem solver; ... the possibility to weight increased
resources/costs in some parts against decreased
resources/costs in other parts of the project or

supply chain.

. better methods to spread learnings between projects;
... better forums to spread learnings between projects;

. an improvement forum discussing results from

improvements and deciding on further

improvement work.

. long-term collaboration between actors; ...
collaboration and openness between multiple actors/steps
on the supply chain.

. clear allocation of roles and mandates in the area of
construction logistics services; ... an "owner” of all work
with construction logistics throughout the entire
construction process.

. digital systems with standardised coding that supports
the flow throughout the process; ... digital solutions
supporting optimisation, collaboration, and assessments
of, for example, climate related requirements.

.. data collection and continuous reporting of key

performance indicators; ... more measurements to make
comparisons of different construction logistics
services easier.

.. concrete quantified examples of benefits or savings;

... feedback to project management about the
construction
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g shop materials in Unloading available at
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Figure 4. Service blueprint of the studied CLS.



employees that occur as part of a face-to-face encoun-
ter. (4) “Backstage/invisible contact employee actions”
refer to non-visible interaction with customers. (5)
“Support processes” are activities carried out by indi-
viduals and units within the company who are not
contact employees but that need to happen for the
service to be delivered. The CLS encompasses four ser-
vice modules (SM), which are clusters of interlinked
activities that jointly enable other activities. If an indi-
vidual activity within a cluster changes, this change
will also affect other activities within the cluster.
Therefore, if changed independently without consider-
ing interdependence in the cluster, the intended out-
come might not be achieved.

The first module, customer adaptation (SM1), con-
cerns how the setup has been developed and adapted
to fit a specific project and the main contractor cus-
tomer. The concept is implemented locally; however,
it is developed and maintained by the material suppli-
er's central logistics organisation. In this specific con-
struction project, to be able to use a CLS, it was
necessary to make main contractor adaptations ena-
bling the storage of external suppliers’ materials in the
warehouse, as well as the integration of this material
in the material supplier's planning system.

The second module, the back-office (SM2), includes
activities that the material supplier has taken over
from the main contractor and suppliers and that are
no longer visible to the main contractor. These are
traditional logistics activities, such as materials plan-
ning, ordering, receiving, storing, and delivering to the
site, which ensures the availability of materials when
needed. These activities must be carried out efficiently
and safely; otherwise, the project will experience a
lack of materials and quality issues.

The third module (SM3) is the on-site interface.
These activities either take place with the material
supplier with results that can be physically seen at the
site, or they occur at the site but are carried out by
the material supplier. Being visible at the site implies
that the workers see the activities’ results, and, thus,
crucially, these activities must not fail. Furthermore, as
the activities and/or their results are visible at the site,
the adaptation of activities needs to fit the specific
physical site.

The fourth module (SM4) is the coordination inter-
face with activities related to the continuous coordin-
ation between the production planning on site and
the back-office activities at the material supplier. This
module is central to the CLS and works like a pace-
maker for other activities. It includes weekly meetings
that enable capturing main contractor problems
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experienced at the on-site interface and feeding them
back to the back office. Furthermore, it is also used for
the long-term follow up of logistics performance,
which can be fed back to customer adaptation.

Prioritising service modules for improvement

Several enablers for improvement work on construc-
tion logistics services have been identified based on
the interviews and derived through concept mapping.
These enablers reflect all three fundamental principles
of quality management, as illustrated in Table 4.
Further, the use of service blueprinting to identify
modules in construction logistics services can be used
to prioritise improvement work. In other words, the
modules identified in the blueprint can be assessed
against critical aspects enabling improvement in con-
struction logistics services to identify the service mod-
ules to prioritise for improvement work. Table 4
illustrates a matrix by which this prioritisation can be
supported, using the CLS described in above as
an example.

In Table 4, the enablers of quality improvements
have been interpreted at the operational level, despite
some of them being critical also at the strategic, or
even industry level, for example, clear roles, mandates,
and responsibilities for construction logistics. The pro-
cess of using the prioritisation matrix is based on a
group discussion, in which each enabler (column) is
discussed in relation to each SM (row), leading up to
an assessment of the extent to which the enabler is
present in each SM in its current state (as-is). The
assessment outcomes are labelled as low (L), medium
(M), or high (H). Finally, each row is analysed to iden-
tify a SM for which the enablers indicate a high prob-
ability of a good outcome from the
improvement work.

SM1: Customer adaptation scores high on envision-
ing and buy-in, directive outlining and requirements,
practices and forum for learning, and joint approach.
These high scores are given due to the material sup-
plier's early focus on a CLS based on a base-concept
(directive outlining and requirements) adapted to the
demands of the specific main contractor customer
(joint approach). The importance of early involvement
is underlined by the KAM from the material supplier,
who in his validation scored high as well on all these.
Furthermore, the CLS is organised to capture learning
from this specific main contractor customer later to be
used for the development of the base-concept CLS for
long-term use in future projects (practices and forum
for learning). The possibilities for development are
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Table 4. Prioritisation matrix for the improvement of construction logistics services based on the CLS blueprinted in Figure 4.

Continuous improvements

Customer focus

Teamwork

Principles of quality management

Roles, mandates,
and responsibilities

Digitalised
transparency

Data Practices and
measurement forum for learning

Directive outlining

Managing
performance

Envisioning and

Joint approach

Holistic approach

buy-i requirements

Enablers for improvement work

SM1: Customer

Service modules

adaptation
SM2: Back-office

==

SM3: On-site interface
SM4: Co-ordination

interface

Enablers are considered being present to a low (L) extent, medium (M) extent, or high (H) extent.

enhanced by appointing two contact persons: one
seller responsible for the commercial agreement and
one material flow planner responsible for the weekly
planning that works for the long term and at the
operational level (envisioning and buy-in), respectively.

SM2: Back-office scored high on managing perform-
ance; directive outlining and requirements; and roles,
mandates, and responsibilities. The back-office module
provides the main contractor customer with reports
regularly (managing performance) and helps with plan-
ning and ordering (directive outlining and require-
ments), which is enabled through the clear division of
roles, mandates, and responsibilities between the
material supplier and the main contractor. According
to the KAM, the relevance of improvement work
related to SM2 is primarily within the material supplier
themselves, as this is connected to their general busi-
ness development program.

SM3: On-site interface scored high on envisioning
and buy-in; data measurement; and roles, mandates,
and responsibilities. One concrete example of the well-
functioning on-site interface is that the main contractor
and the material supplier discovered together that the
material supplier could do some of the materials plan-
ning based on drawings without consulting the con-
tractor. This saves time and decreases the risk of
mistakes during information exchanges (envisioning
and buy-in). On-site personnel are also responsible for
measuring time and reporting performance through
pictures of, for example, deliveries placed at the
agreed-upon location at night-time (data measure-
ment). According to the KAM, SM3 is central in the
relationship between the main contractor and the
material supplier. This is due to the operational focus
of this module and the present view on logistics
among main contractor customers. The operational
activities are carried out by the same actors and per-
sons; for example, transportation is carried out by a
local company. To the extent possible, the same driver
is used to transport materials to the site, which ena-
bles learning. The driver can use earlier experiences to
adapt deliveries and capture feedback from employees
at the site. Additionally, to make the work as efficient
as possible, the material supplier has one dedicated
person working with the CLS at the warehouse (roles,
mandates, and responsibilities).

SM4: The co-ordination interface scored high on
managing performance, data measurement, and joint
approach by the authors. The KAM also considered
digitalised transparency, joint approach and roles, man-
dates, and responsibilities to be scored high as the
importance of who to do what and why is central to



ensure the value of the CLS. The material flow planner
meets with the main contractor once a week to plan
deliveries and discuss possible improvements (joint
approach). The seller is only attending meetings once
a month to avoid sending signals that improvements
are the only ways to sell more services, and, when
present, the seller's role is to present statistics and
capture feedback (managing performance and data
measurement).

The low (L) levels of certain enablers in Table 4 are
generally due to a lack of long-term focus because of
the project-based context and the lack of digital data
gathering and analysis. There are digitalised measure-
ments from the CLS, but the data are mainly used for
invoicing. Further, the purpose of the data collection
is unclear, leading to data not being suited to support
quality improvements. There is also a lack of long-
term agreement between the material supplier and
the main contractor, which means there is a risk that
the improvements made in this single project will not
be further developed in upcoming projects; thus, con-
tinuous improvement is hindered.

To ensure sustained improvements, improvement
work should focus on a module that can be reused in
new projects in a relatively standardised form, with
the potential for well-functioning teamwork. As such,
Figure 4 shows that the co-ordination interface should
be prioritised for quality improvement, as it does not
have a low presence of any enabler, has a high level
of managing performance and, thus, the potential to
show clear effects of improvement, a high level of hol-
istic approach, and collaboration between actors; and
finally, it affects several other modules, such as
customer adaptation based on an increased customer
understanding from the interactions in the co-
ordination interface.

Discussion

A key challenge for quality improvements in a con-
struction context has long been argued to be the tem-
porary project-based nature (Dubois and Gadde 2002),
due to which improvements are difficult to sustain
from one project to another (Smyth 2010, Backlund
and Sundqvist 2018). To support sustained quality
improvements of construction logistics services this
study focuses four areas: enablers of quality improve-
ments in construction logistics services, service modu-
larity to balance customisation and standardisation,
service blueprinting as a means of modelling services,
and sustaining improvements.
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First, learning from quality improvements in con-
texts with continuous processes has been viewed as
challenging, owing to the project-based setting
(Smyth 2010, Backlund and Sundqvist 2018), as well as
the challenges in a multi-actor setting with unclear
responsibilities for improvement work and an unclear
customer role (developer as final customer, and main
contractor as first line customer) (Loushine et al. 2006).
Also, the unclarity of how costs, benefits and responsi-
bilities are shifted between actors as a CLS is intro-
duced in a project have created resistance to work
with construction logistics between main contractor
customers and construction logistics service providers
(Thunberg and Fredriksson 2022). To overcome these
challenges, there is a need to look beyond the trad-
itional product-based views on quality to a service-
based one, where quality is co-created between actors
(Gronroos 2011). This is supported by the inductively
derived enablers for quality improvements, which
include several enablers related to the interactions
between actors (e.g. joint approach and clear roles,
mandates, and responsibilities). These enablers are
even more critical in a situation characterised by the
uncertainty in roles, mandate and responsibilities fol-
lowing the shift of activities between actors coming
with the introduction of a CLS (Thunberg and
Fredriksson 2022). Overall, this study contributes with
defining a set of enablers that are specifically adapted
to construction logistics services, and that relate to all
three fundamental principles of quality management
(Table 4).

Second, the enablers in Table 3 point to the neces-
sity of conducting both measurements and analyses
customised to a specific project (managing perform-
ance) and the need for standardised practices and
processes supporting improvements across projects
(practices and forum for learning). Therefore, balancing
customisation and standardisation is required, which
in other settings is often approached using a modular-
ity approach (Bask et al. 2011, Gremyr et al. 2019).
Modularisation of the service design opens for con-
tinuous improvement possibilities even in a context
characterised by a lack of continuous processes. To
this end, modules act as carriers of knowledge and
experiences, ensuring that improvements from one
project will be sustained in the upcoming ones.

Third, service blueprinting has been chosen as a
tool to operationalise service modularity, which, in this
setting, makes it possible to create a joint image
across the CLS actors. By the blueprint’s inherent hori-
zontal, relational focus, it does somewhat challenge,
and is challenged by, the conventional approach to
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contracting in construction that has a foremost trans-
actional approach to contracting in construction, in
which contractor is selected through competitive bid-
ding (Hedborg et al. 2020). Moreover, in a context
where the uniqueness of a certain project is often
positioned as a challenge (Dubois and Gadde 2002),
blueprinting can aid in decomposition and operation-
alisation (Geum and Park 2011, Shostack 1982) into
standard modules. Additionally, the blueprint can be
used to identify actors critical in the improvement
work, as the vertical axis displays the lines of inter-
action, visibility, and internal interaction. Therefore, it
can be a practical tool to identify actors to involve in
improvement work and also be a response to da
Rocha et al's (2021) call for more operationalised and
prescriptive solutions to balance efficiency and variety.

Fourth, by combining the empirically derived ena-
blers of quality improvement and service blueprinting,
a priority matrix (Table 4) has been developed to sup-
port quality improvement. The blueprint is used to
visualise and manage priorities for quality improve-
ment, where priority is given to the improvement of a
module with most prerequisites in place and, thus, the
highest chances for a good result by providing added
value. This is of high relevance as the construction
industry is presently struggling with adoption of CLS
due to the lack of ability from the construction logis-
tics service provider to show value to the cost-
focussed industry (Thunberg and Fredriksson 2022).
Additionally, the blueprint visualises the connections
between modules and can create buy-in in the
improvement work for actors not seeing an immediate
improvement need. For example, improvements in the
coordination interface may not directly involve back-
office actors, but the blueprint shows the connection
between improved precision in the interface and
ordering in the back-office.

Due to the lack of data regarding construction
logistics performance, the understanding of present
quality delivery is low, among suppliers as well as
main contractor customers. As indicated in the valid-
ation interview the prioritisation matrix can provide
value in supporting discussions on what enablers are
present to support improvement work and what ena-
blers that need to be developed. Main contractors pre-
fer stable and continuous relationships and the
delivery of high-quality services by suppliers and sub-
contractors build trust and thus enable long-term rela-
tionships (Hartmann and Caerteling 2010). To facilitate
a continuous improvement and focus efforts where
main contractor customers gain the most value of ser-
vice quality improvements, the priority matrix can be

used to facilitate a discussion between main contrac-
tors and suppliers and support teamwork. Within con-
struction logistics services, providers can use the
matrix as a tool to identify a roadmap from “as-is” to
“to-be” and by this support long-term continuous
development in main contractor - supplier relation-
ships. The blueprint as such can also create visibility
of the service content, an important managerial contri-
bution in the construction industry where construction
logistics knowledge so far is relatively low. Thus, ser-
vice-blueprinting can work as a tool to balance stand-
ardisation and customisation and by this increase the
value of the construction logistics service.

Conclusions

Quality management and improvements have long
been argued to be problematic in a project-based
context due to the challenge of making improvements
transferable across projects. This study shows that the
principles of quality management (customer focus,
continuous improvements, and teamwork) are relevant
in a construction logistics setting and can be sup-
ported by a modularity approach. Further, a service
blueprint is used to decompose construction logistics
services into modules that can be targeted for
improvements. To prioritise and start improvement
work, this study proposes nine empirically derived
enablers of the quality improvement of construction
logistics services: envisioning and buy-in; managing
performance; directive outlining requirements; data
measurement; practices and forums for learning; digi-
talised transparency; holistic approach; joint approach;
and roles, mandates, and responsibilities. Using these
prerequisites as a basis for the improvement prioritisa-
tion of certain modules, the modules per se can
become carriers of knowledge and improvement
between projects. Hence, even in a project-based con-
text, support for continuous improvement is created.
This study is not without limitations. One limitation
is the use of an illustrative case, as opposed to one
where the priority matrix has been applied in practice
and connected to actual improvement efforts.
Therefore, an area of future research would be to first
to apply the priority matrix to other cases, and second
to use the matrix as a starting point for improvement
projects for which the actual improvement outcomes
could be evaluated. It could also be of interest to
apply analytical hierarchy process (AHP) in addition to
the service blueprint as a part of the prioritisation of
what service modules to target for improvement work.
Moreover, while studying improvement projects it



would be of interest to further study how tools and
practices from the quality management area could be
developed to better support improvements in con-
struction logistics services. Another area for future
research would be to elaborate and develop the use
of service blueprinting by moving from a provider to
a main contractor customer perspective as well as a
developer customer perspective. This entails exploring
questions such as what happens when a main con-
tractor wants to buy modules that do not fit together
from the provider's perspective, when selling only a
few modules does not make sense in terms of pro-
vider efficiency, or when a developer orders a CLS
without the consent of the main contractor (e.g. Janné
and Fredriksson 2019).
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