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Abstract:
The purpose of this study is to explore the challenges with industrialization across a supply chain
network, from a supplier perspective. The study focuses on identifying the challenges encountered by
the supplier, when working with industrialization alongside the customer’s industrialization process, the
reasons for and the effects of these challenges, as well as how these challenges can be managed.
These issues have been examined through a single case study including a Swedish company from the
polymer systems and components industry. Empirical data has been collected through in-depth and
semi-structured interviews. This study has identified fourteen challenges as well as their main reasons
and effects. In addition, solutions to the challenges have been identified. The challenges can be
classified as internal or external. An internal challenge originates from inside the supplier’s own
organization, while an external challenge originates from the customer’s organization or from the
collaboration between the two organizations. This study is explorative in nature and is limited to one
supplier located in Sweden. Thus, empirical data from similar and other research settings should be
gathered to reinforce the validity of the findings.
Keywords: industrialization; production ramp-up; supply chain; supplier

1. INTRODUCTION
Product realization is one of the most critical capabilities within a company. It is vital to develop new
products with high quality, low cost, and in a short time to stay competitive (Surbier et al., 2013). Major
role in this plays the production ramp-up or the final stage of product realization (Clark and Fujimoto,
1991). The goal of the ramp-up is to reach volume production as quick as possible, which in the end
affects the product price and profitability. It is critical to ramp-up quickly to profitable volume production
to reduce production costs and to ensure return on investment (Almgren, 1999). During the production
ramp-up, many problems may occur, which usually can be traced back to activities conducted during
the preceding industrialization stage (Fjällström et al., 2009). Thus, it may be helpful to adopt a holistic
perspective and analyze the entire product realization process. The industrialization is concerned with
the activities carried out to make it possible to produce the product in planned volumes to the
customer (Bellgran and Safsten, 2010). The goal is to design and verify the production system in such
a way that it is easy to reach profitable volume production. In other words, prepare for a successful
production ramp-up (Almgren, 1999; Terwiesch, et al. 2001).
It is usually during the industrialization that the main decisions are taken and the agreements and
relations with the suppliers are established. This means that the industrialization is not just an issue for
the focal company, it also involves suppliers. Thus, industrialization is not a question of how to prepare
for successful ramp-up within the focal company but rather across the whole supply chain network.
Even if much research exists with regard to industrialization, the dimension of industrialization across
a supply chain network has not been addressed to a greater extent (Raman and Chhajed, 1995;
Carrillo and Franza, 2006). In addition, most of the research is conducted from an original equipment
manufacturer (OEM) perspective (Surbier et al., 2013; Fjällström et al., 2009; Terwiesch and Bohn,
2001). Thus, it would be of particular interest to know more about the challenges with industrialization
across a supply chain network, from a supplier perspective.
The purpose of this study is to explore the challenges with industrialization across a supply chain
network, from a supplier perspective. The specific research questions are: (1) “What challenges are
encountered by the supplier, when working with industrialization alongside the customer’s
industrialization process”; (2) “What are the reasons for these challenges?”; (3) “What are the effects
of these challenges?”; and (4) “How can these challenges be managed?”. These questions have been
examined through a single case study including a Swedish company from the polymer systems and
components industry.

2. LITERATURE REVIEW
The product realization usually is organized into a process consisting of several stages. Figure 1
shows an example of a product realization process, which has been divided into four stages: product
planning, design process, process planning, and volume production. In the product planning stage, the
initial market research is conducted. The idea is to transform customer demands into a product idea.
In this stage, the scope and delimitations of the project also are formulated. In the design process
stage, the actual product is designed and constructed based on the product idea while the production
process and equipment for the manufacturing of the product are designed and constructed in the
process planning stage. In the volume production stage, the product is transferred to production and
the continuous production starts. The product realization process is ended when the start of production
(SOP) has occurred, and volume production has been achieved, i.e. after production ramp-up
(Bellgran and Säfsten, 2010).

Figure 1 – The producct realization process (modiffied from Bellg
gran and Säfstten, 2010)

Product realization process is important no
ot only for th
he coordinattion of the fflow of new products
internallyy at the OEM
M but also to
o define in what areas, when
w
and how
w suppliers sshould be involved in
the product developm
ment (Carillo
o and Franza
a, 2006). Thus, activitiess performed a
across organ
nizational
boundarries call for effective interr-organization
nal coordination (e.g. Lakemond et a
al. 2006; Twig
gg, 2002;
Hartley et al., 1997
7) through among
a
othe
er things, cle
ear project plans and detailed agrreements
a et al., 2001
1). Wagner and
a Hoegl (2
2006) argue that achieve
ement of supplier involvem
ment and
(Wynstra
coordina
ation during the product realization is challenging due to forr example th
he need to overcome
o
organiza
ational differe
ence (Tabrizi and Walleig
gh, 1997). Clear
C
commu
unication and
d trust are am
mong the
prevailin
ng challengess mentioned
d by research
hers (e.g. Wynstra
W
et al.., 2001) thatt have conse
equences
for the mutual
m
expectations and
d forming of agreements
s. Further, th
he degree o
of commitme
ent of the
supplier to the OEM is often associated with the agreed potential sales and hencce can be challenging
(McCutccheon et al., 1997). Som
me researche
ers discuss the importance of the ttimely involvement of
supplierss and propo
ose segmenttation (e.g. Wynstra
W
and
d ten Pierickk, 2000). Mo
oreover, the technical
expertise
e of the supp
pliers and he
ence the sele
ection of the right supplie
ers are also issues emph
hasized in
the litera
ature (e.g. Wagner
W
and Hoegl,
H
2006)). Therefore, clearly defin
ned objective
es, processe
es as well
as well-e
established coordination
c
mechanisms and proce
edures for su
upplier involvvement are perceived
p
as imporrtant by researchers (e.g. Ragatz et al.,
a 1997; Lak
kemond et al., 2006; Wyn
nstra et al., 2001).
2

3. RES
SEARCH METHOD
M
This rese
earch aims to
t explore the
e challengess with industrrialization accross a supplly chain netw
work from
a supplier perspective. This isssue is examined through
h a single case
c
study. T
The case sttudy was
considerred appropriate since th
his research analyzes co
ontemporaryy events, in a complex setting
s
in
which the researcher has no con
ntrol over the
e events (Yin, 2009). Casse studies se
erve several purposes
he theory bu
uilding appro
oach of this research
r
well (Voss et al.,
a 2002). Th
he research is mainly
and fit th
inductive
e since it trie
es to create explanationss and descriiptions based
d on observvations (Smitth, 1998).
The casse study is not
n a data collection
c
me
ethod; it is rather
r
a me
ethod for com
mbining several data
sources in a certain setting (Yin,, 2009). Hen
nce, it is not limited to the
e rigid restricctions of surrveys and
models (Voss
(
et al., 2002), and can
c thus have a very high
h impact on theory
t
develo
opment.
The case
e study inclu
udes a Swed
dish supplier from the pollymer system
ms and comp
ponents indu
ustry. The
supplier develops, industrializess, and manu
ufactures polymer system
ms and com
mponents. A polymer
system refers to a more comp
plex productt consisting of several individual ccomponents that are
integrate
ed together into a com
mplete system
m. The supplier works within three
e separate customer
c
segmentts: Trucks, Industrial, an
nd Medifarm. A majority of the supp
plier’s produccts are aime
ed for the
automotive industry since they have
h
specialiized themselves in heavvy vehicles. T
The turnoverr is about
40 MEU
UR and theyy have more
e than 200 employees.
e
The case company wass chosen since their
businesss is about ind
dustrialization as they de
evelop polymer systems and
a compone
ents to be included in
focal com
mpanies prod
ducts.
The requ
uired data ha
as been colle
ected during the three-ye
ear period off 2013-2015, mainly from
m in-depth
and sem
mi-structured interviews with
w key perrsons involve
ed in the ind
dustrializatio
on process within
w
the
case co
ompany. The interviewss lasted for 90-180 minutes
m
and included p
people from
m various
departments, such as
a logistics, purchasing, production, sales, markketing, and p
product deve
elopment.

The data collection further included a review of secondary data, such as internal documentation and
economic reports. The data collection and analysis resulted in a number of challenges as well as their
main reasons, effects and possible solutions.
The quality of the research has been ensured by using multiple sources of evidence and by allowing
key informants to review findings. Internal validity has been ensured by testing explanations derived
from the findings, against rival explanations with informants as well as research colleagues. The
external validity is ensured by the theoretical foundation of this study while case study reports ensure
the reliability (Yin, 2009). The triangulation of data, methods and theory has contributed to the rigor,
depth, and breadth of the results (Flick, 2009). This can be compared with validation (Yin, 2009), and
also help the researcher to form a more whole understanding of the studied phenomenon (Scandura
and Williams, 2000).

4. CASE ENVIRONMENT
The supplier’s industrialization work is organized into a process consisting of three stages, the end of
each stage being a gate or checkpoint. The industrialization process is project-oriented so each time it
is initiated a new project is created. A cross-functional project team is responsible to make sure that a
number of critical activities/tasks have been conducted by a responsible person and to evaluate the
outcome before the industrialization project can pass on to the next stage. The project team is already
established during the quotation process and consists of a project leader, a production engineer, a
quality engineer, a tool purchaser, a key account manager, and the head of purchasing.
The first stage of the industrialization process (design) involves the design of the molding tool as well
as the related production equipment that allow the component requested by the customer to be
manufactured. Normally, the customer provides detail drawings and specifications of the component
and the supplier is involved only in the design of the tool and the related production equipment. The
design stage begins when the customer (project) order is received. The supplier begins to collect and
analyze the customer provided drawings and specifications and then they have a design and contract
review meeting together with the customer (project start-up). After the project start-up, the project
management is initiated. Then, the molding tool and the related production equipment are designed.
The production equipment is designed internally but the needed systems and components are
procured from external sub-suppliers. The supplier uses external sub-suppliers to design and
manufacture the molding tool. Much of this design work is prepared already during the quotation
process, where the supplier prepares and sends molding tool and equipment inquires to sub-suppliers
and assesses their offers. In this stage, molding tool and equipment orders are sent to the selected
suppliers. In addition, the procurement of material and input components are prepared. An investment
request is also made in this stage. The final steps of this stage are quality, production, and sales
preparation.
The second stage of the industrialization process (production/assembly) involves the production of the
molding tool and the assembly of the related production equipment. The production/assembly stage
begins when the molding tool and the production equipment designs are finished. External suppliers,
primarily located in low cost countries in Asia, manufacture the molding tool. Historically, all molding
tools have been manufactured in Sweden but due to global competition and cost pressure, this is not
feasible any longer. This implies that the final configuration of the molding tool and the related
production equipment is delayed until the verified molding tool is delivered to Sweden. However, the
assembly of the related production equipment starts already in this stage.
The third stage of the industrialization process (verification) involves the verification of the molding tool
and the related production equipment. It is about ensuring that all components manufactured by the
tool and the related production equipment follow the specifications. The verification stage begins when
the molding tool and the related production equipment are ready. The tool is first verified separately at
the tool manufacturer during several pre-production (improvement) rounds in collaboration with the
customer. Each evaluation round takes around 5 to 6 weeks to complete, including 2 weeks for the
tool manufacturer to modify the molding tool. After the molding tool is verified and approved it is
delivered to the production plant in Sweden. The delivery time from Asia to Sweden is around 8 weeks
(by boat). When the molding tool is delivered and set-up in Sweden it is the first time the component is
produces in the correct production equipment. This is also where the fine-tuning of the production
equipment takes place, and this could require some additional improvement rounds. When the final
verification of the molding tool and the related production equipment is completed and approved

(PPAP - Production Part Approval Process), the component is transferred to the continuous (serial)
production (sign-off approved), and the industrialization project is ended. When the industrialization
project is ended, a follow-up is performed (lessons learned) and the actual cost is calculated in order
to examine if it follows budget and if the product is still profitable to manufacture. The total lead-time
from project order to sign-off (ready for SOP) is around 18 months but this includes no disturbances or
customer modifications. The SOP occurs when the first batch in the serial production is manufactured.
The production is in a ramp-up stage until the production targets are reached.

5. FINDINGS AND ANALYSIS
Fourteen challenges as well as their main reasons, effects and possible solutions have been identified
(Table 1). The identified challenges include: (1) Readiness of the component design released by the
customer, (2) Changes in the component design after tool order, (3) Time pressure in the customer's
development project, (4) The customer's project planning and management, (5) Communication and
agreement with the customer, (6) The transition from industrialization to continuous production, (7)
PPAP agreement with the customer, (8) The customer request the tool to be moved from overseas
supplier before the tool has been verified, (9) The project managers skills at the supplier, (10)
Industrialization work model at the supplier, (11) Information exchange between the customer and the
supplier, (12) Time of involvement in the customer's project, (13) The customer's forecast accuracy,
and (14) Long-term performance of the final tool and the related production equipment,
Some of the identified challenges are also highlighted in the literature. To begin with, the importance
of clear project plans and agreements between the customer and the supplier is emphasized in the
literature (Wynstra et al., 2001), and this can be linked to challenges 3, 4, 5, and 7. Secondly, the
importance of clear communication and trust between the customer and the supplier is highlighted in
the literature (Wynstra et al., 2001), and this can be linked to challenges 5 and 11. Thirdly, the
importance of timely involvement of suppliers is addressed in the literature (Wynstra and Hoegl, 2006),
and this can be linked to challenge 12. Fourthly, the importance of well-defined objectives internally
and between the customer and the supplier as well as the need of coordination mechanisms are
stressed in the literature (Ragatz et al., 1997; Lakemond et al., 2006; Wynstra et al., 2001), and this
can be linked to challenges 7, 8, 10, 11, and 14. Finally, the importance of overcoming organizational
differences (e.g., understanding, priorities and motivation) is emphasized in the literature (Wynstra and
Hoegl, 2006), and this is linked to challenge number 4.
The challenges can be classified as either internal or external. An internal challenges originates from
inside the supplier’s own organization, while an external challenges originates from the customer’s
organization or from the collaboration between the two organizations. Most of the identified challenges
are external challenges. Consequently, companies should not solely focus on the internal activities
and interfaces but also on the activities and interfaces between the actors in the supply chain.

(1) Longer development time due to many and late
design changes, which in turn leads to time
pressure; (2) Higher development costs; (3) Less
efficient tools and production equipment in the
continuous production; (4) Continuous production
starts before the industrialization is ended; (5) Tools
modifications made in more costly environment; (6)
Obsolete materials throughout the project.

(1) The readiness of the component design, the
released design seldom is the one manufactured in
the end; (2) Outcome was not as predicted or
desired (engineering/field test results).

(1) The customer has a fixed market deadline; (2)
The customer does not take into account all the time
needed for improvement rounds; (3) The customer
has a short and unrealistic project lead-time and
time plans; (4) The customer’s efforts towards leadtime reduction are impossible to realize in practice;
(5) The trade-off between offering realistic lead-time
and competitiveness of the supplier's quotation.

(1) The customer and the supplier have very
different views on the time needed to developing a
tool and the related production equipment; (2) The
customer estimate the time needed for different
tasks too low; (3) The customer does not update the
time plan and deadlines when various problems
arise (market deadline is fixed).

(2) Changes in the
component design after
tool order (external)

(3) Time pressure in the
customer's development
project (external)

(4) The customer's
project planning and
management (external)

(1) Project time plan off from the beginning; (2) Time
pressure; (3) Higher costs.

(1) Higher development costs; (2) Transport mode
not according to initial plan/quotation; (3) More
expensive tool; (4) Higher unit costs.

Effects
(1) Longer development time due to many and late
design changes, which in turn leads to time
pressure; (2) Higher development costs; (3) Difficult
to develop tools and related production equipment
as conditions change all the time; (4) Less efficient
tools and production equipment in the continuous
production.

Reasons
(1) The customer's development projects are
technology oriented; (2) The customer's designers
focus on finding new innovative solutions without
considering the manufacturability; (3) The
customer's development projects have less focus on
project planning and management; (5) Market
competition forces the customer to reduce the
development time.

Challenges
(1) Readiness of the
component design
released by the
customer (external)

Table 1 – The identified challenges with related reasons, effects and solutions

(1) The customer needs to continuously
update and revise the time plan; (2) The
customer needs to make more honest and
true time plans; (3) The customer should
initiate projects earlier; (4) The supplier
should communicate how suggested
changes impact the overall project time plan
and speak-up when the suggested changes
are not possible to realize within agreed
deadlines.

(1) Design freeze at a given time point; (2)
Frequent and accurate information
exchange between the customer and the
supplier; (3) Evaluate the manufacturability
earlier in the project; (4) Develop tools in two
steps (prototype and final); (5) The supplier
needs to communicate the impact on the
ability to reach cost targets when the tool is
moved from overseas supplier before it has
been verified; (6) Design review meetings at
the beginning of the project can reduce the
number of design changes.
(1) A more realistic time-plan including more
time for improvement rounds; (2) Initiate
development project earlier due to fixed
market deadline.

Solutions
(1) Design freeze at a given time point; (2)
Frequent and accurate information
exchange between the customer and the
supplier.

(1) Higher development costs; (2) Higher costs for
final modification; (3) More expensive tool; (4)
Higher unit cost.

(1) Delayed projects; (2) Time-pressure; (3)
Continuous production starts before the
industrialization is ended.

(1) An agreement of PPAP volume is made in the
beginning of the project but not who should pay for it
and what happens if the demand is lower than
predicted; (2) The customer sometimes delay the
PPAP by ordering lower quantities, due to low
customer demand (the supplier wants to conduct a
complete PPAP as a final verification before the
product is transferred to the continuous production).

(1) The customer usually want to take home the tool
before it has been approved/verified in order to cope
with delays and deadlines (the supplier wants to
make all modifications of the tool at the overseas
supplier due to cost advantages).

(1) The supplier does not have full time professional
project managers; (2) The project manager’s role
and function are limited since they do not have the
skills needed to manage projects in an appropriate
manner.

(7) PPAP agreement
with the customer
(external)

(8) The customer
request the tool to be
moved from overseas
supplier before the tool
has been verified
(external)
(9) The project
managers skills at the
supplier (internal)

(1) The production system is seldom verified before
the continuous production; (2) The PPAP is normally
conducted in the first production batch in the
continuous production; (3) Problems and issues are
identified during continuous production rather than
before.

(1) The production organization is not well informed
about new components; (2) The production plant is
not prepared enough when the component is
transferred to the continuous production; (3) The
production starts without informing the operators
about the new component; (4) Operators are
sometimes left without written manufacturing
instructions; (5) The supplier has no volumes ready;
(6) The supplier has problems with material supply.

(1) A process instruction that explains how the
transition should be handled exists but is not used;
(2) A lack of internal communication around the
transition from industrialization to continuous
production; (3) Order of pilot run directly after
approved PPAP (without preliminary agreement); (4)
The customer does not read the customer proposal
(quotation) in enough detail; initial customer demand
directly after approved PPAP test.

(6) The transition from
industrialization to
continuous production
(internal)

(1) Misunderstandings; (2) Project delays.

(1) The customer is usually not one customer
(voice); (2) The supplier has to interact,
communicate, and make agreements with many
different people from various department with
different agendas and views, sometimes lacking the
holistic perspective; (3) Difficult for the supplier to
have everyone in the customer organization on
board; (4) The customer and the supplier often
disagree throughout the project, due to lack of
details in the customer order and agreement.

(5) Communication and
agreement with the
customer (external)

(1) The supplier needs to have full time
project managers; (2) The project managers
should focus on managing the project; (3)
The project managers should be educated in
project management.

(1) The customer and supplier agreement
needs to not only cover PPAP volume but
also who should pay for it and what happens
if demand is lower than predicted; (2) The
supplier could in order to avoid problem
identification during the continuous
production have a internal sign-off (internal
PPAP) before start of production; (3) The
supplier should not agree to deliver low
serial volumes before approved PPAP; (4)
The customer needs to supervise during the
PPAP production runs at the supplier.
(1) Better time planning; (2) The supplier
needs to communicate the consequence of
taking home the tool before it has been
approved and also make demands (e.g.
compensation).

(1) A structured PPAP meeting is needed;
(2) The customer needs to consider how
long the lead time is before the supplier can
provide serial produced products, after
approved PPAP test.

(1) The interaction and communication
between the supplier and the customer need
to be structured and visualized in a better
way as well as the decision points between
them; (2) The initial agreement between the
customer and supplier needs to cover more
details.

(1) Less engaged suppliers; (2) Constant time
pressure for the supplier from the beginning of the
project; (3) Lower quality of the component design;
(4) More changes throughout the project and more
improvements rounds; (5) Higher development
costs.

(1) The customer initially involve several suppliers in
the development project and delay supplier
selection; (2) The supplier can not dedicate too
much time in a project until it has been selected; (3)
The customer focuses on buying the project
industrialization service (the tool) to the best
possible price and lead-time instead of long-term
collaboration and mutual benefits.

(1) The customer makes uncertain forecasts with
regard to volumes, this is especially a problem in the
ramp-up stage but also exists in the continuous
production; (2) The forecasts are very volatile, even
in a shorter time frame; (3) The supplier receives on
a week notice changes in the volumes.

(1) The customer focuses on cost-reduction in
development project rather than the ability to reach
initial and future production targets and costefficiency throughout the product's entire life cycle;
(2) The customer allows frequent changes in the
component design after tool order; (3) The finished
tool opportunities for long-term profitable production
is damaged by too many changes.

(12) Time of involvement
in the customer's project
(external)

(13) The customer's
forecast accuracy
(external)

(14) Long-term
performance of the final
tool and the related
production equipment
(external)

(1) Difficult to reach production targets; (2) Difficult
to reach cost-efficiency throughout the component's
life cycle; (3) Higher manufacturing costs (unit cost);
(4) Lower quality of the tool; (5) Higher maintenance
costs; (5) More expensive tool (higher development
costs).

(1) Delayed deliveries; (1) Higher delivery costs in
order to be able to deliver according to customer
demand; (2) Lack of needed raw material and
components in order to produce according to
customer demand.

(1) Takes longer time to understand what the
customer wants in details (on what they wants a
quotation); (2) People responsible for the delivery
plans might start to request products from the
supplier even though the component is not
approved.

(1) The documentation provided by the customer is
missing information or is not organized well; (2) The
delivery plan system and PPAP is dealt separately
through a contract or order; (3) Different people
work with delivery plans for new and existing
products.

(11) Information
exchange between the
customer and the
supplier (external)

(1) Difficult to provide education since no standard
work model is used; (2) Difficult to learn lessons and
use them in future projects; (3) Not possible to
develop new products in a fast and cost-efficient
manner.

(1) The supplier's projects tend to not have any
agreed-upon critical tasks, no responsible person for
the critical tasks, no clear deadlines for the critical
tasks, and no regular projects meetings; (2) The
supplier tends to work according to the customer's
work model or make adaptations based on the
individual customer at the expense of their own work
model.

(10) Industrialization
work model at the
supplier (internal)

(1) The supplier needs to communicate what
affect cost-reductions in the tool design
could have on the ability to reach initial and
future production targets; (2) The supplier
needs to communicate the impact on the
ability to reach initial and future production
targets when modifications of the tool or
component design are requested.

(1) The customer needs to make more
robust and predictable forecast (98-99%
forecast accuracy); (2) Freezing times in the
production plan.

(1) The project managers should be
supported with a standard work model that
is used for all customers and projects but
also flexible for unexpected events; (2) The
project managers should be educated in the
standard work model and project
management in general; (3) Adaptations for
the individual customer should be made
based on the standard work model.
(1) Complete and organized data needs to
be sent to the supplier; (2) Improve the
internal communication at the customer; (3)
The customer should provide the supplier
with clear component's requirements from
the beginning; (4) Regular meetings at the
supplier.
(1) The customer needs to use a segmented
approach including different approaches for
different types of suppliers; (2) The
customer needs to develop more strategic
relationships with key suppliers and select
them earlier.

6. CONCLUDING REMARKS
This study aimed to explore the challenges with industrialization across a supply chain network, from a
supplier perspective. The study focuses on identifying the challenges encountered by the supplier,
when working with industrialization alongside the customer’s industrialization process, the reasons for
and the effects of these challenges, as well as how these challenges can be managed. This study has
identified fourteen challenges as well as their main reasons, effects and possible solutions (Table 1).
The challenges can be classified as either internal or external. An internal challenges originates from
inside the supplier’s own organization, while an external challenges originates from the customer’s
organization or from the collaboration between the two organizations. Most of the identified challenges
are external ones. This research provides knowledge to the area of industrialization across a supply
chain network and to the area of industrialization from a supplier perspective. Consequently, this
research contributes by delving into areas currently not addressed to a greater extent in the scientific
literature. In particular, this research provides insights about challenges with industrialization across a
supply chain network, from a supplier perspective. The main practical implication is that companies
should not solely focus on the systemization and standardization of the internal operations, activities
and interfaces but also on the activities and interfaces between the actors in the supply chain, which
are of major importance to reach cost and time targets. This study is explorative in nature and is
limited to one supplier located in Sweden. Thus, additional empirical data from similar and other
research settings should be gathered to reinforce the validity of the reported findings. This limitation
should be considered when later researchers attempt to replicate or further test the above findings and
can be readily addressed by further research. Other interesting aspects for further research would be
to investigate this topic further in different types of industries and countries to see if there are any
differences in how these activities are conducted and in the challenges encountered.
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