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The role of supplier information availability for construction supply chain
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ABSTRACT
The lack of coordination of the construction supply chain (CSC) creates a chain of problems. The pur-
pose of this paper is to contribute to knowledge about coordination within CSCs and how the lack
thereof can impact their supply chain performance. Coordination encompasses several different mech-
anisms, whereof focus here has been information sharing with the unit of analysis suppliers’ informa-
tion availability. Four suppliers active within the CSC, delivering to several different projects have been
studied. These represent two different delivery patterns, continuous and intermittent deliveries. Based
on the analysis of their information availability are two propositions made; (1) due to the loose cou-
plings and the lack of understanding among main contractors of the value of information sharing,
suppliers with continuous supply have an information advantage due to their presence on site, (2)
suppliers can enhance their information availability, by increasing their service offering to customers.
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Introduction

Construction is an engineer-to-order (ETO) industry (Gosling,
Naim, and Towill 2013) in which production is performed on
a project-by-project basis in temporary organisations, which
creates temporary supply chains (Dubois and Gadde 2000).
The construction industry has a strong focus on the project
and thereby tight couplings within the project organisation
(Dubois and Gadde 2000). However, the strong focus on
coordination within the project is not transferred to the sup-
ply chain, instead here the couplings are loose (Dubois and
Gadde 2000). Aloini et al. (2012) reported that one of the
most cited problems in construction relates to the absence
of coordination with suppliers and subcontractors in the
planning process (Al-Hussein et al. 2008; Ballard 2000; Dainty,
Millett, and Briscoe 2001), lack of communication among
supply chain members (Meng 2012; Dubois and Gadde
2002), and lack of trust (Doloi 2009). The lack of coordination
of the construction supply chain (CSC) creates a chain of
problems (Thunberg and Fredriksson 2018), resulting in poor
delivery performance, in which Thunberg and Persson (2014)
have highlighted that not even 40% of deliveries
are flawless.

In response, CSCs clearly need improved coordination, not
least because actors in them rely on the performance of the
other actors (Kaipia 2009). According to Malone and
Crowston (1994), supply chain coordination refers to the act
of managing dependencies between actors and is to be seen
as part of supply chain management (SCM). Furthermore,

Tserng, Yin, and Li (2006) concluded, the coordination of
CSCs often seems absent from studies on construction indus-
try as well. It thus seems necessary to expand research on
explicit, inter-firm CSC coordination (London and Kenley
2001; Dubois, Hulth�en, and Sundquist 2019), and the pur-
pose of this paper is to contribute to knowledge about
coordination within CSCs and how the lack thereof can
impact their supply chain performance. Coordination encom-
passes several different mechanisms (Martinez and Jarillo
1989) and among these, this study focus on information
sharing (Tuomikangas and Kaipia 2014) with the intention to
share knowledge (Carlile 2004) that results in a desired
action. Therefore, the unit of analysis is the suppliers’ infor-
mation availability.

Theory development is a process and theorising is a mean
by which theory is produced by considering input from
established fields as well as new societal and industrial chal-
lenges (Halld�orsson, Hsuan, and Kotzab 2015). The impact of
information sharing on supply chain performance is not a
novel subject within SCM research. However, SCM is an
applied field that is constantly challenged by theoretical
developments in related disciplines and emerging societal
challenges (Halld�orsson, Hsuan, and Kotzab 2015). These
developments mean that the explanatory power for the aca-
demic and the problem-solving capacity of the practitioner is
constantly challenged (Halld�orsson, Hsuan, and Kotzab 2015).
In this research, we see that societal challenges, such as an
unproductive construction industry trigger new application
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of SCM and logistics concepts, as well as requirements on
the development of SCM and logistics theories.

During the 1990s and early 2000s, the construction indus-
try’s lack of productivity due to shortcomings in logistics
management was highlighted (Egan 1998; Josephson and
Saukkoriipi 2007; Nicolini, Holti, and Smalley 2001). This led
to the emergence of research and development efforts in
construction logistics and SCM (Strategic Forum 2002;
Vrijhoef and Koskela 2000). One of the most referred publica-
tions is Vrijhoef and Koskela (2000) presenting four roles of
SCM and logistics in construction, which Ekesk€ar and
Rudberg (2016) have further developed with a fifth role.
These five roles are:

1. focus on clarifying the interface between the supply
chain and site activities with the goal of reducing the
duration and cost of site activities through improved
reliability in the delivery of goods and resources,

2. focus on improving the supply chain with the goal of
reducing lead times and costs of transportation
and inventory,

3. focus on improving logistics at the construction site to
streamline materials handling times and decrease costs
on site,

4. transfer activities from the site to the supply chain to
improve conditions on site or to achieve a wider concur-
rency between activities with the goal of reducing costs
and time, and

5. manage the site and the supply chain as an integrated
domain to accomplish integrated supply-chain planning
and clear roles and responsibilities among actors
(Ekesk€ar and Rudberg 2016).

However, as can be seen, the focus in this previous
research has been on the physical logistics activities and
from a main contractor perspective. Furthermore, the uptake
of SCM in the construction industry has been low. Lately, a
renaissance for construction SCM research has been seen,
with a focus on coordination of CSCs, due to challenges
faced by the main contractors coordinating a network of
multiple supply chains in city development projects
(Lundesj€o 2015). This has forced major contractors to initiate
the use of construction logistics setups in order to coordin-
ate logistics processes to multiple projects (Lundesj€o 2015).
However, Jann�e and Fredriksson (2019) and Sundquist,
Gadde, and Hulthen (2018) identified that there is a ten-
dency among the main contractors to form these construc-
tion logistics setups without considering the needs of the
supply chain actors, i.e. missing the loosely coupled actors
within the CSC. This is a problem as the main aim of the
construction logistics setups is to coordinate the construction
project and the CSC (Sundquist, Gadde, and Hulthen 2018).

Thunberg and Fredriksson (2018) found that one of the
main issues behind the many problems with coordination in
CSC is due to the lack of information sharing from, the main
contractor to suppliers, i.e. low information availability
among the suppliers. This inability among main contractors
to share information with the CSC lead to reduced supply

chain performance (Love, Irani, and Edwards 2004). Thus, to
develop construction SCM research in such a way that it
actually solves the industry problems related to coordination,
there is a need to increase understanding of construction
suppliers’ coordination needs and their present information
availability.

Based on the above discussion, two research questions
(RQ) were formulated:

RQ1: How does information availability differ between suppliers
with different types of delivery patterns and how does the lack of
information availability impact on supply chain performance?

RQ2: How have the suppliers acted to improve their information
availability?

The paper is organised as follows. First, the theoretical
framework focussing on information sharing and CSCs. Next,
the methods are described, followed by the analysis and dis-
cussion identifying propositions for further research. In clos-
ing, conclusions are presented along with the limitations of
the study.

Theoretical framework

The study rested upon three pillars: information sharing, the
perspective of the suppliers and supply chain performance.
Below we review earlier research within information sharing
to identify factors by which information availability can be
analysed. Then, we review the present state of coordination
and information sharing research within CSCs with the aim
to show the complexity and the importance of information
sharing between the construction process and the actors in
the CSC. Finally, we introduce construction supply chain per-
formance measures.

Information sharing

Mohr and Nevin (1990) have defined four facets of informa-
tion sharing. First, the frequency or duration of contact
between actors refers to the amount of information sharing.
Second, direction refers to the vertical and horizontal move-
ment of information, distinguished as either unidirectional
(i.e. one-way) or bidirectional. Third, the medium of informa-
tion sharing, or its modality, refers to the method used to
transmit information. Face-to-face meetings offer the most
information richness, whereas formal, unaddressed docu-
ments offer the least, however also in most cases come at a
lower cost. At the same time, spoken and rich information
faces a higher risk of getting distorted than written informa-
tion does. Modality can also include the distinction between
formal and informal information-sharing channels. Fourth,
the content of information sharing refers to the message
being transmitted, which between customers and suppliers
can represent two types of information: orders and forecasts
(Forslund and Jonsson 2007; Gustavsson and Jonsson 2008).
Building upon what Wikner and Rudberg (2005b) have
reported, the order can be understood as the point when
the dimensions of What, How much, When and Where are
answered, e.g. when the uncertainty is 0%. By contrast, the
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forecast is when the uncertainty of the order exceeds 0%
but remains less than 100%. Although researchers have pre-
sumed that shared information is used (Jonsson and Myrelid
2016), such is not always the case and depends upon the
receiver’s willingness and ability to do so (Jonsson and
Myrelid 2016). That in turn depends on the perceived infor-
mation quality (Jonsson and Myrelid 2016).

All shared information should be relevant and meaningful
(Kaipia and Hartiala 2006) – that is, of high quality and with
the potential to improve supply chain performance. After all,
too much information causes ‘noise’ that distorts or hides
the intended information (Shannon and Weaver 1949).
Gustavsson and W€anstr€om (2009) define Information quality
(IQ) in terms of 10 dimensions. The dimensions are;
Accessibility determines to which extent information is easy
to access when required, the appropriateness of the amount
indicates the extent to which no filtration of the information
is necessary (e.g. no noise is included), and completeness, the
extent to which the information is comprehensive for the
given task. Conciseness refers to the extent to which informa-
tion can be used directly without needing to be reworked in
terms of format, content or structure before use and credibil-
ity to the extent to which information is accepted or
regarded as true, real, and believable. Relevance refers to the
extent to which information is appropriate for given tasks
and applications and Reliability to the extent to which infor-
mation provided is accurate. Timeliness refers to the extent
to which information is delivered on time and at correct
intervals (i.e. not too often or too infrequently for the plan-
ning process), whereas understandability refers to the extent
to which information is easy to use and learn as well as
manipulate, aggregate and combine with other information
and validity defines the extent to which information conveys
the intended content of a message and thus implies a com-
mon language.

When analysing the IQ dimensions with the facets of
information sharing, we identified some overlap, both within
and between the frameworks. The facets direction, modality,
and content supplement the IQ dimensions, whereas the
facet of frequency is already captured by the IQ dimension
of timeliness. Furthermore, based on their definitions, rele-
vance can be combined with appropriateness of amount and
accessibility to capture how easy the information is to get
hold of and use. Validity can be combined with conciseness,
completeness, reliability, and credibility to capture how use-
ful the information is. Finally, content and modality are hard
to separate as the message and the method to transmit it
are intertwined. In summary, 6 factors are derived by which
information availability can be captured, see Table 1.

The need of information sharing in construction
supply chains

The construction project can be seen as containing two dis-
jointed processes (Friblick 2000; Thunberg 2016); the supply
process and the construction process, see Figure 1. The con-
struction process and the supply process follow different log-
ics (cf. Wikner and Rudberg 2005a). As an engineer-to-order

(ETO) production, the construction process follows an ETO
logic with focus on design of the building and how to exe-
cute that design (Hicks, McGovern, and Earl 2000). The con-
struction process involves two primary actors: the developer
who initiates construction and the main contractor who
organises and executes it. Beyond that, the construction
industry also consists of many small firms that act as subcon-
tractors (Dubois and Gadde 2002; Miller, Packham, and
Thomas 2002).

The suppliers in the supply process mainly follow either
make-to-order (MTO), assemble-to-order (ATO) or make-to-stock
(MTS) logic (Hicks, McGovern, and Earl 2000). In a case study,
Ying, Tookey, and Seadon (2018) observed that supply chain
performance varies between suppliers with different logics. On
the one hand, construction planning put more effort into plan-
ning MTO and ATO suppliers, who have longer lead-times and
the main contractors would like to avoid delays in construction
production due to late deliveries. On the other, because the
MTS type suppliers have products available in inventory, a con-
struction site’s management tends to exert minimal effort in
planning MTS deliveries, resulting in less transport efficiency
(i.e. many small deliveries). In their literature review, Sepp€anen
and Peltokorpi (2016) identified conflicting goals between
actors in CSCs due to their different logics. Whereas contractors
may wish for just-in-time supply in small batches, MTS suppliers
such as merchants usually want to deliver full trucks and min-
imise distances, while MTO producers typically want to keep
set-up costs down and thus produce materials in large batches.

Earlier research within CSC have concluded that the CSC
are often disregarded in construction process (Tserng, Yin,
and Li 2006). This lack of focus on the CSC is shown in how
construction planning is conducted. In construction planning,
a main contractor focuses on the construction production –
that is, scheduling on-site production activities to meet the
developer’s deadlines (Thunberg 2016), by creating a base-
line schedule for the construction production (Ko, Azambuja,
and Felix Lee 2016). Based on that schedule, the purchasing
organisation sets up contracts with suppliers, from which the
site management call off the materials in accordance with
the progress of production (Ko, Azambuja, and Felix Lee
2016). Typically, the various suppliers and logistics service
providers in the CSC thereafter perform their own planning
(Azambuja and O’Brien 2009). However, the responsibility of
coordinating the different actors within the CSC and the con-
struction site still resides with the main contractor (Azambuja
and O’Brien 2009), e.g. deliveries have to be coordinated
with site management in order to ensure resources for
unloading, etc.

In order to accomplish that coordination, main contractors
need to share information about the progress of production
in relation to plans and current inventory levels on-site with
the actors in the CSC (Fellows 2009). Khan, Flanagan, and Lu
(2016) describe how different interdependencies between
activities at the construction site and in the CSC affects the
performance of both the supply chain and the construction
process. Such dependence stems from the suppliers’ need to
adapt delivery schedules, components and quantities in
accordance with the progress of production and changes in
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the process (Shin et al. 2011), as well as what on-site condi-
tions may affect delivery options (Murphy 2013). Doloi (2009)
notes that information sharing between the construction
process and the actors in the CSC leading to a better chance
of the building object being delivered on time and at the
right quality to developer. Although information thus plays a
profound role in construction environments (Titus and
Br€ochner 2005), sharing such information is challenging
(Titus and Br€ochner 2005; Shin et al. 2011) and seldom priori-
tised by main contractors (Thunberg and Fredriksson 2018).

Modig (2007) and Dainty, Moore, and Murray (2006) argue
that the temporary nature of the CSCs poses additional diffi-
culties to information sharing. The temporary nature has
made the construction industry favouring adversarial con-
tracts and arm’s length relationships (Fernie and Thorpe

2007; Green, Fernie, and Weller 2005; Kristiansen, Emmitt,
and Bonke 2005). The reason is that without stable supply
chains it is difficult to develop collaboration and trust (Meng
2012). Friblick (2000) points out that the practice of viewing
the supply process and construction process as two dis-
jointed processes is in part to blame for this problem. This
view causes lack of understanding of the effects of decisions,
such as the relationship between design decisions and mate-
rials supply (Thunberg and Fredriksson 2018). Due to the
lack of information, suppliers often make available what they
believe that the main contractor want (Proverbs and Holt
2000). However, such guesswork is possible for MTS compo-
nents only. Another reason to the problems of information
sharing is elaborated by Ellegaard and Koch (2012), who
show that low coordination between the purchasers and
operative personnel within the main contractor company are
common, and can result in inadequate information sharing
with suppliers (Aloini et al. 2012). Strategic purchasing,
responsible for making contracts with suppliers, are often
part of the main contractor’s central organisation, while
operational purchasing, making call-offs, is part of the on-site
project organisation (Thunberg and Fredriksson 2018).
According to Thunberg and Fredriksson (2018), this leads to
low supply chain performance such as delayed and uncom-
plete deliveries.

According to Akintoye (1995), some CSC actors make con-
tinual deliveries to a construction site during a project
mainly for MTS components, whereas others make only a
few, intermittent deliveries mainly for MTO or ATO compo-
nents. Thus, depending on the delivery pattern, suppliers are
present on-site at different frequencies and thus have vary-
ing capacities to know about a project’s progress without
active information sharing from the main contractor.
Although such information gathering may seem trivial,
because the construction industry ranks among the least

Table 1. Factors affecting information availability.

Factor Dimension(s) Definition

Direction Direction (Mohr and Nevin 1990) The vertical and horizontal movement of information, being either
unidirectional or bidirectional

Content and modality Content (Mohr and Nevin 1990)
Modality (Mohr and Nevin 1990)

Refers to the message being transmitted
The method used to transmit the message

Accessible Accessibility (Gustavsson and W€anstr€om 2009)
Appropriateness of the amount (Gustavsson and

W€anstr€om 2009)
Relevance (Gustavsson and W€anstr€om 2009)

Extent to which information is easy to access when required
Extent to which information does not need filtering (e.g. does not

include noise)
Extent to which information is appropriate for given tasks and

applications

Complete, concise,
and credible

Completeness (Gustavsson and W€anstr€om 2009)
Conciseness (Gustavsson and W€anstr€om 2009)
Validity (Gustavsson and W€anstr€om 2009)
Credibility (Gustavsson and W€anstr€om 2009)
Reliability (Gustavsson and W€anstr€om 2009)

Extent to which information is comprehensive for given tasks
Extent to which information can be used directly without needing to

be reworked in terms of format, content, or structure before use
Extent to which information conveys the intended content of a message

and thus implies a common language
Extent to which information is accepted or regarded as true, real, and

believable
Extent to which information provided is accurate

Timely Timeliness (Gustavsson and W€anstr€om 2009)
Frequency (Mohr and Nevin 1990)

Extent to which information is delivered on time and at correct
intervals (i.e. not too often or too infrequently for the planning
process)

The amount of information sharing

Understandable Understandability (Gustavsson and W€anstr€om 2009) Extent to which information is easy to use and learn as well as
manipulate, aggregate, and combine with other information

The construction project

The supply process

The
constructio n

proce ss

TransportProduce VerifyReceive

Design
Plan

Procure

On-site
production

Coordination

Developer

Supplier Transporter Main Contractor

M
ain

Contrac tor

Figure 1. Relationship between a construction project, and its construction
process and supply process, adapted from Friblick (2000) and Thunberg (2016).
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digitalised, most information is collected, recorded, and con-
veyed manually (Ko, Azambuja, and Felix Lee 2016).

Thus, existing research of information sharing between
main contractors and CSC show on the importance to accom-
plish coordination between the construction process and the
actors in the CSC and how this can impact supply chain per-
formance. Furthermore, also the hindrances to information
sharing in form of temporary organisation and lack of focus
on the CSC in construction planning have been explained.
Though, there is a lack of research regarding how information
sharing can be accomplished as well as the supplier’s part in
this. This paper thereby follows Jonsson and Myrelid (2016)
by taking the perspective of suppliers. That viewpoint aligns
with Kaipia and Hartiala (2006) fifth proposition: that OEMs
(in this study main contractors) should understand suppliers’
real need for information. However, this has, in this study,
been put into the context of construction.

Supply chain performance

Having studied supply chain performance in construction,
Thunberg (2016) has shown that previous research on CSCs has
focussed on the performance of construction projects, not their
supply chains, by measuring aspects such as waste levels and
developer satisfaction. In response, Thunberg (2016) suggested
that CSC performance should be measured in terms of supply
chain reliability, supply chain responsiveness and costs. By com-
parison, in work addressing industrial supply chains, Jonsson
(2008) has summarised supply chain performance in terms of four
aspects: customer service, costs, tied-up capital and environmen-
tal impact. Among them, customer service involves the speed
and dependability of deliveries (Slack, Chambers, and Johnston
2001), which correspond to Thunberg’s (2016) measures of supply
chain responsiveness and supply chain reliability. By contrast,
environmental impact comes into focus in assessing transports
according to CO2 emissions (Jonsson 2008). However, because
the system that we studied also encompasses the construction
site, waste levels are also important. Taken together, this paper
discusses the performance of CSCs in terms of delivery speed,
delivery dependability, costs, tied-up capital, and environmental
impact, referring to both CO2 emissions and waste).

Method

To fulfil the purpose of the study, a multiple-methods
approach was adopted, depicted in Figure 2.

In devising that process, we drew from two research areas
– construction logistics and the information-related require-
ments of suppliers – respectively represented by the two
authors. We decided to combine our knowledge and started
the work on this paper. Initially, we had independently iden-
tified the same problems: main contractors complain about
the poor delivery performance of CSC suppliers and the sup-
pliers complain about lack of information availability. These
insights to the practical problem are thus based on longitu-
dinal immersion in the field (Wells and Nieuwenhuis 2017)
by collaborative research. The purpose of analytical concep-
tual research, which our study represented, is to offer new

insights into traditional problems by way of identifying
logical relationships. Such research usually involves conduct-
ing case studies as examples to illustrate those conceptuali-
sations (Wacker 1998).

Case selection and data collection

When combining empirical experiences in the two areas
mentioned above, a possible pattern between suppliers was
detected; the problems with information availability seemed
to differ between suppliers who continually supplied materi-
als to the site (i.e. continual suppliers) and suppliers who did
so only intermittently (i.e. intermittent suppliers). Hence, two
types of supplier scenarios with different delivery patterns
were identified. To represent the scenarios, we performed
purposive sampling (Williamson 2002) with the aim of identi-
fying two illustrative cases for each scenario. Sampling was
based on a meta-analysis of above-mentioned collaborative
research and six companies were initially sampled. In order
to focus this study, two of the companies delivering services
and non-tangible products were excluded and the final sam-
ple consists of four suppliers that all deliver materials and/or
tools for production: Supplier A, C, D, and F. Supplying con-
tinually during the project, was defined as a minimum of
two deliveries per week and supplying intermittently during
the project, as a maximum of five deliveries during a project.
These suppliers are all part of many different CSC, where one
CSC is to be seen as related to one construction project.
Sometimes the suppliers have been part of the same CSC,
however, it has not been the purpose to gather data from a
single CSC. Instead the purpose has been to gather the sup-
pliers long term experiences of being part of several CSCs
which is representative for actors in a temporary supply
chain (Dubois and Gadde 2000).

Table 2 shows an overview of the demographics of the
selected suppliers and data collection. The empirical data
was collected through company meetings, on-site observa-
tions (at both suppliers sites and main contractors construc-
tion sites), interviews, project workshops (for two of the
cases also including main contractors), and e-mails involving
a number of people with different roles. During the studied
period, the suppliers have been supplying a number of dif-
ferent construction projects. The gathered data have been
summarised in a case study protocol, which has served as a
basis for developing Appendix 1.

Data analysis

To manage a structured analysis of construction suppliers’
information availability, earlier literature on information shar-
ing and information quality was reviewed and factors captur-
ing information availability and the value of the available
information were summarised in Table 1. Thereafter an
empirical within-case analysis of the factors in Table 1 was
conducted in order to identify what factors seem to create
the most problems and how they impact on supply chain
performance, summarised in Table 3. The last issues were
answered by searching for logical explanations about how
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and when supply chain performance was affected in the indi-
vidual cases (Eisenhardt 1989; Craighead, Ketchen, and
Cheng 2016; Stank et al. 2017). Next, a cross-case analysis
was conducted to identify commonalities and differences
between the suppliers in order to pinpoint the mechanisms
behind the availability of information for suppliers and to
see how the different suppliers had worked to improve their
information availability. Hence, the unit of analysis is the sup-
pliers’ information availability.

Analysis

Table 3 shows the summary of the present state regarding
information availability for the suppliers according to the fac-
tors summarised in Table 1 and how the identified problems
impact the supply chain performance.

Discussion

Below the answers to the research questions are elaborated
upon based on the analysis presented in Table 3.

RQ1: How does information availability differ between suppliers
with different types of delivery patterns and how does the lack of
information availability impact on supply chain performance?

Table 3 shows that information availability is a true prob-
lem for CSC suppliers. By showing the impact on the supply
chain performance of several actors and the links between
them (Figure 3), we herein make a contribution to research
on CSC and highlight the importance of capturing several
actors’ perspectives on the performance of CSC. According
to Azambuja and O’Brien (2009), Akintoye (1995) and
Proverbs and Holt (2000), the main contractors are the ones
responsible for coordinating the CSC, because they both
have ownership and an overview of the information needed
by different parties. However, today the main contractors
neglect their responsibility to create and maintain an overall
view, in line with the findings by Thunberg and Fredriksson
(2018) and an interesting finding from our study was the
apparent lack of value that the main contractors see in shar-
ing information, i.e. they do not see the effects of low infor-
mation availability among the actors in the CSC. Figure 3
indicates that the supply chain performance effects are to be
found both at the suppliers and on-site. Thus, the informa-
tion does have value within the CSC, and it should be
viewed as a worthwhile investment among main contractors
to ensure that their suppliers have access to relevant and
meaningful information.

Theoretical framework
- Construction supply chain
- Information sharing

Empirical data
Continuous supply: 
- Supplier A: Materials and 

expenditure
- Supplier C: Tools and machinery
Intermittent supply:
- Supplier D: High-end front doors
- Supplier F: Lighting solutions

Delivery patterns
- Continuous supply
- Intermittent supply

Empirical results
- Description of how 
information availability 
depends on delivery pattern 
and the possible impact on 
supply chain performance of 
supplier lack of information in 
the CSC 

Discussion
- How CSC suppliers can act to 
improve information availability 
and thereby improve supply 
chain performance

Practical problem
- Low delivery performance 

from suppliers to site
- Suppliers lack information

Figure 2. Research process.

Table 2. Case demographics and data collection.

Continual supply Intermittent supply

Supplier A Supplier C Supplier D Supplier F

Material or services supplied Materials and expenditure items Tools and machines High-end front doors Lighting solutions
Number of employees, as of

December 2017
2905 832 22 560

Number of manufacturing sites
or delivery hubs

100þ 100þ 1 1

Research focus Dyadic Dyadic Supplier Supplier
Collaboration with author

since year
2017 2018 2016 2009

Number of informants within
the supplier

2 Main 2 Main 2 Main 5

Roles of informants Construction logistics service
manager and KAM

Construction logistics service
manager and KAM

CEO Sales SC manager
Production Manager
Logistics Manager
Planner
Purchasing Manager

Total number of interviews 6 2 6 10
Number of workshops 4 (whereof 3

including both suppliers
and main contractors)

1 (suppliers and main
contractors both

included)

11 22

Number of site visits 2 2 2 8
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Table 3. Summary of information-sharing activities between the construction site and the suppliers in terms of the 6 factors affecting information availability
(Table 1).

Factor

Continual supply Intermittent supply

Problems
Supply chain

performance effects Problems
Supply chain

performance effects

Direction From site management to supplier,
however mainly initiated by
suppliers. Suppliers A and C are
both wholesalers of MTS products,
are locally based and present at
the construction site on a regular
basis and can thereby follow the
progress of the construction work.
Thus, they know of delays and
changes to the production time
plan and the design first-hand.
Furthermore, they attend start-up
meetings, discussing the delivery
conditions on-site and
determining what services and
products the main contractor
needed. Suppliers A and C also
use checklists to ensure necessary
information.

Since the suppliers take
responsibility for acquiring
information, no negative
supply chain performance
effects have been identified

From central purchasers at the main
contractor to the suppliers. In the
cases studied, the main
contractors had a central
purchasing organisation
responsible for strategic
purchasing issues and a long-term
supplier relationship management
focus, whereas the local project
organisation on-site was
responsible for operational call-
offs. The suppliers did not know
who to contact at site.

This one-way communication
risks to lead to wrong
deliveries or late/too early
deliveries, leading to
waste or express transport.
This will have a negative
effect on SC performance
in terms of lessened
delivery dependability,
increased costs and tied-
up capital and negative
environmental impact in
terms of CO2 emissions
and waste.

Content and modality Orders mainly via phone, however
web shops increase in importance
Suppliers obtain incomplete
forecasts from start-up meetings.

Suppliers A and C deliveries
vary with the production
phases, and they would
like to forecast demand
for longer periods for
several customers in order
to increase resource
utilisation and decrease
tied-up capital.

Orders and drawings. Information
can be accessed digitally (e.g. via
Dropbox), meaning that face-to-
face contact and direct contact by
email or phone are rare.

The lack of rich
communication lessens
the ability to ask
questions at an early stage
of the order. This might
lead to waste at a
later stage.

Accessible and
appropriate amount

No, have to ensure their own
information. Information about
the project’s progress is accessed
as they visit site, whereas
overviews of information (e.g.
updates on project time plan and
production phases) are difficult
to obtain.

Both suppliers A and C need
to have the local stores to
have possibility to attend
in start-up meetings and
visit sites regularly. This
increase costs, however,
improve delivery reliability.

The suppliers usually gain access to
all information in the beginning of
the project, leading to information
overflow, which negatively affects
the other dimensions. Overviews
of information (e.g. updates on
project time plan and production
phases) cannot be
accessed remotely.

The lack of updated project
time plan often leads to
materials being delivered
on time according to
initial order conformation
but too early in relation to
the current construction
phase. This will have a
negative effect on delivery
dependability, tied-up
capital and might lead to
damages or waste.

Complete, concise,
and credible

No, suppliers usually lack relevant
information about, for example,
delivery conditions and standard
materials selected. Orders are
often incorrect (e.g. contain the
wrong types of products or the
wrong locations). Furthermore,
delivery times are not updated
according to production plan and
to get hold of an updated
production plan is hard as they
are available only on post it.

The wrong type of transport
or unloading equipment
and address cause delayed
deliveries. For the
suppliers, the inability to
plan their work well had
increased their tied-up
capital, for they need to
have more goods available
to be able to deliver.

The suppliers perceive the
information as being fragmented
instead of comprehensive
Information needs reworking in
line with the appropriateness of
amount. Furthermore, delivery
times not updated according to
production plan

Delayed deliveries, a lack of
goods and delays in
project production or else
deliveries made too early,
with had caused problems
with storing and handling
materials while waiting
on-site, which risked waste
due to damaged or lost
goods. Inability to unload
deliveries which cause
delays to site.

Timely Very late, mainly 24 hours
in advance.

For the suppliers, the
inability to plan their work
well had increased their
tied-up capital, for they
either had to have more
goods available to be able
to deliver.

Yes, in the beginning of the project,
however it is difficult to know
who to contact at later stages to
get credible and concise
information about delivery times
and site conditions.

Suppliers experienced
disturbances in the
production schedule by
creating overtime or
delayed deliveries to other
customers. This increases
the costs.

Understandable The target for the information
generated by the construction site
is the construction project (i.e.
construction process, Figure 1).
Thus, the information produced by
the construction project is not
intended for the CSC’s actors.

Risk of wrong deliveries or
late deliveries, leading to
waste and
express transport.

The target for the information
generated by the construction site
is the construction project (i.e.
construction process, Figure 1).
Thus, the information produced by
the construction project is not
intended for the CSC’s actors.

Risk of wrong deliveries or
late/too early deliveries,
leading to waste and
express transport.
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As stated earlier, the construction industry is an ETO
industry with a focus on projects and both tight and loose
couplings: tight within the construction process but loose in
relation to other parts (e.g. Dubois and Gadde 2000). As a
result, each project is unique and thus requires certain infor-
mation to be given each time and to each new supplier
entering the project. The last is a tiresome task for site man-
agement that is exacerbated by the low level of digitalisation
in construction (Ko, Azambuja, and Felix Lee 2016). Due to a
lack of digitalisation, updates to time plans are made with
the help of weekly meetings and Post-It notes, not easily
shared outside the project and hence only available for par-
ties entering the site. However, such hindrances to supply
chain performance have been overlooked in earlier studies
due to their focus on the main contractors instead of suppli-
ers. Main contractors are typically within the sphere of tight
couplings in the construction project (Dubois and Gadde
2000), focus on planning and coordinating the work on-site
and are therefore unaware of the negative effects of the lack
of shared information.

Table 3 revealed that the type of delivery pattern of the
suppliers affects both the information available to and the
information needed by them and in Appendix 1, the suppliers
named two types of information that they would like to access:

1. Information about delivery and transport conditions (e.g.
turning circles, type of machinery needed to unload,
exact addresses of the gate and phone numbers of the
freight or goods receiver); and

2. Updated time plans or delivery schedules (i.e. fulfilling
the IQ dimensions or relevance and timeliness) that can
be accessed remotely (i.e. with the right modality and
the IQ dimension of accessibility), instead of current
updates, which are made on Post-It notes at the local
on-site project office.

One problem experienced by the suppliers with an inter-
mittent delivery pattern, Suppliers D and F, is when a prod-
uct or function ordered by the customer is not producible by
them, or that, with minor changes, could be produced far
more cheaply and that they could thereby supply both a
better and cheaper product. Thus, they wish for a more

continual information exchange and would like to be
involved in the design phase as a means to improve their
services and product deliveries. Furthermore, the intermittent
suppliers have developers as their customers and communi-
cate with central purchasers within the main contractors. The
loose couplings mentioned earlier have resulted in a lack of
information sharing also between the central and project
purchasers within the construction process (Thunberg and
Fredriksson 2018). Not only do the suppliers with intermit-
tent supply have less access to the existing information on-
site due to their lack of presence there; they also depend
upon information from a central purchasers within the main
contractors and/or developers that also not are present at
site. In such a fragmented CSC (Dubois and Gadde 2000),
they do not have up-to-date information about the progress
on-site due to poor internal communication. Therefore, the
loose couplings within the construction industry seem to be
an even greater problem for suppliers providing intermittent
supply than the ones providing continual supply.

At the same time, as observation in relation to RQ1
revealed and in line with Ying, Tookey, and Seadon (2018)
findings, the information shared about the construction pro-
cess to suppliers was available to the MTO suppliers only, who
had long lead times and require product-specific information
to be able to deliver the requested products. However, that
information is not updated in accordance with project pro-
gress. Thus, the following proposition was formulated:

Suppliers who are continually present on-site have an
information-gathering advantage over suppliers providing
intermittent deliveries once construction commences

RQ2: How have the suppliers acted to improve their information
availability?

However, the reason why suppliers who are continually pre-
sent on-site have an information-gathering advantage over
suppliers providing intermittent deliveries is that the former
can take responsibility for their own information availability,
see Table 3. These suppliers use start-up meetings and
checklists to acquire complete and concise information.
Furthermore, both see an opportunity to increase the num-
ber of services that they provide to the contractors – for

Missing
information Result

Effect for
construction site

Effect for
continuous

supplier

Effect for
intermittent

supplier

Delivery &
transport

info

Delivery &
time plan

Wrong address

Wrong type of
transport

Lack of goods

Surplus of goods Waste Tied-up
capital

Production
schedule

dist. (delivery)

Delayed
deliveries

(cost, delivery, CO2)

Extra
transports
(cost and CO2)

Damaged
goods

(waste, cost,
speed, delivery)Extra

administration
(cost)

Figure 3. A summary of the relationship between the lack of information availability and supply chain performance identified in the cases.
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instance, a VMI service (i.e. Supplier A) and planning help
(i.e. Supplier C). It is not only the potential of selling more
that makes those suppliers want to develop those services; it
is also that those enhanced services enable them to improve
their existing products and services as well as to become a
more central supplier to the contractors. The more that they
are present on-site, the better their unidirectional informa-
tion sharing works (Proverbs and Holt 2000) and the better
opportunities that they have to improve their supply chain
performance and, in turn, be viewed as preferred suppliers.
Thus, in comparison to what has occurred in the evolution of
third-party logistics service offerings that take place in rela-
tion to the customers’ demands (Halld�orsson and Vural
2019), the offerings examined in our study have been devel-
oped in relation to the suppliers’ opportunities to improve
supply chain performance as well. Considering all of the
above, a second proposition was developed:

Suppliers providing continual supply increase their service
offerings to main contractors in order to better control their
information availability and become preferred suppliers.

Conclusions

This paper has analysed the construction suppliers’ information
availability, in order to contribute to knowledge about coordin-
ation within CSCs and how the lack thereof can impact their
supply chain performance. Suppliers and their impact on per-
formance in construction have rarely received attention from
researchers (Pan, Lin, and Pan 2010), which is rectified by tak-
ing the suppliers’ perspective in this study. Several of the
coordination-related challenges observed in earlier studies and
problems related to CSC performance (e.g. Thunberg and
Fredriksson 2018) was identified also here, however a contribu-
tion is the description of these from the supplier’s perspective.

This supplier perspective allows to make theoretical implica-
tions to the construction management area by detailing the
understanding of how the loosely coupled actors in construc-
tion, i.e. suppliers, are impacted in the sense of information
availability. Earlier research within this area has seen all suppliers
as a mass, where all things are equal. However, we can based
on our study propose that due to the loose couplings and the
lack of understanding among main contractors of the value of
information sharing, suppliers with continuous supply have an
information advantage due to their presence on site and
thereby ability to observe construction project progress. Thus,
this emphasises the need for further research from the supplier
perspective within construction management. Furthermore, we
also make a theoretical implication to the supply chain manage-
ment area by proposing that suppliers actually can enhance
their information quality, i.e. information availability in this case,
by increasing their service offering to customers. Thus, the more
services delivered, the higher information availability and the
less dependence on the customer’s ability to share information.
This is a highly interesting proposition as it twists the perspec-
tive of earlier research on information sharing in supply chains
since earlier research has seen the supplier as just a receiver of
information, not a gatherer. This proposition requires further
research for validation outside construction industry but also on

how information gathering, and availability, can be a driver for
service differentiation. It would also be interesting to conduct
more in-depth case studies of the service developments of the
construction suppliers, especially as they move into the business
area of third-party logistics service providers, and how the main
contractors can improve supply chain planning. Because this
study has been conducted exclusively within Sweden, it remains
necessary to confirm those propositions by conducting surveys
of several countries at once.

The managerial takeaway from this study relate to the a
lack of understanding among main contractors regarding how
their absence of information sharing affects supply chain per-
formance (Figure 3). The managerial contribution lies in the
identification of what information suppliers would benefit from
receiving. Here we found some very low hanging fruits such as
information about correct address. Furthermore, we also pro-
vide examples of how suppliers can take ownership of their
lack of information availability and improve this.
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Appendix 1

Table A. Summary of empirical data.

Supplier A Supplier C Supplier D Supplier F

1. Who is the customer?
Contractor Contractor Developer Subcontractor

2. What do you supply?
Expenditure items such as clothes,

tools, and concrete pipes.
Tools and infra-structure to projects. Handmade customised wooden

front doors.
Indoor and outdoor lighting fittings

3. How do you deliver
Uses a structure of a central and

local or regional DCs and stores.
From the central DC there is 24 h
delivery time to whole of Sweden.

Delivers from local depots with milk
runs. Small customers usually
come and pick up their products
at the depots.

The doors are shipped directly from
the factory to constructions all
over Sweden.

For smaller projects one delivery is
used, whereas larger projects can
have scheduled deliveries over
several years.

4. How do you plan the deliveries?
Need information about contact

person and project specific
delivery conditions. For larger
projects 3 weeks ahead to secure
supply. Rescheduling is accepted
48 h before delivery. The
customers have been spoiled by
ordering the night before.

Do not really feel that they need any
specific information. Like to have
the information 24 h before
delivery but they can deliver
within a couple of hours. The
start-up meeting should preferably
be 1month ahead of project start.

The front door should be the last
thing that is installed in order to
minimise damages. Deliveries are
thus often squeezed between the
last subcontractor delivery and
final inspection. Time from order
to delivery varies between years to
a few weeks.

Deliveries are planned based on
customer demand. Larger projects
have dictated slot-times for
delivery. Smaller projects have
wider time windows for delivery.
Standard products are delivered
from stock, customised products
within 14 days.

5. What information do you receive from the customer?
Try to have start-up meetings with

larger projects. Sellers uses a
checklist. In general contractors
are lousy at sharing information.
Though, when customers see that
we are interested they get more
willing to share as well.

Use pro-active project surveillance.
Have a start-up meeting to know
the phases of the project.
Thereafter the customer centre
follows the project and call and
check. They would like the
customers to share project plan

The delivery date is set by a
centralised purchasing function of
the contractor. Delivery
performance is measured towards
this date even if the site
supervisor wants the door earlier/
later in order to fit to the
progression of the construction.

Need updates about installation
schedule. This information might
be available at the sales
department but not always shared.

6. What do you do to improve your performance?
To go from supplying only products

to services. VMI services, kitting,
removal of wrapping. Decreases
problems of customer’s employees
ordering the wrong products.
Deliveries without physical
receiver. Improving labels and
improve customer interface for
online ordering including
planning services.

Today C know resource utilisation,
but not when and how. C also
would like to start delivering more
services, be a more integrated part
of the customer’s value chain.
Together with supplier A, they
have something called the kitchen
wagon, were C supply the tools
and A supply the nuts and
bolts needed.

D would like to be involved earlier to
provide feedback. The tendering
could reflect a product that cannot
be built.

Information sharing means that ALL
documentation is included, and
ALL changes are pushed to ALL
suppliers. This creates
information overload.

For standard orders deliveries are
calculated with ATP available-to-
promise. For customer adaptions
the delivery time is dependent on
the adaptions and if materials are
in stock or not (might require the
identification of a completely
new supplier).

7. Supply chain performance effects:
The consequences of lacking

transport, delivery and planning
information are that A arrive with
the wrong type of transport,
hindering A to unload or that the
wrong type of goods is available
at the inventory leading to more
transports as these have to be
delivered later. Furthermore, when
the goods receiver is not reached
it creates longer handover times
and delayed transport also for the
next person as well as a risk for
waste as the goods reception is
not registered. Lack of
coordination between workers at
the same site creates extra
transports as the same site can
have several deliveries the
same day.

The consequences of lacking
transport and delivery information
are that they are driving to the
wrong address or come with a
transport that cannot physically fit
in to the construction site,
delaying the delivery and
increasing transport costs.
Furthermore, the lack of planning
information creates a risk that
they bring the wrong type of
machinery or they do not have
the right machinery available close
by, leading to long delivery times
and extra transports. This also
make it hard for C to plan its own
resources in an efficient way
increasing tied up capital and
transport costs. The lack of
digitalised handling of the
information regarding hired
machinery creates unnecessary
information when invoicing.

The consequences of lack of updated
time plans are that they prioritise
the wrong customer in the
production, which creates delays
for other customers. Often the
deliveries come according to
delivery plan to the site, but the
time plan of the construction is
delayed. This leads so that the
doors are stored in such a way at
site that they become damaged or
that the front door is mounted
before e.g. large other objects
have been taken into the building.
This creates waste and extra costs
for the construction company and
production planning problem for
D because they have to deliver a
new door based on a rush order.

Currently F might expedite a priority-
order with use of overtime and
weekend work, just to find that
the project is delayed. One of the
effects is that it becomes hard to
motivate the personnel to commit
to overtime for this customer.
Priority-orders can be expedited
faster through production, but
Production at F are not allowed to
down-prioritise another order just
because one is prioritised up. It is
unclear what is required to be
seen as a priority-order.
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