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ABSTRACT:

This thesis investigates the strategic supplier selection process of system integrators in the ma-
rine industry, aiming to understand how they choose their suppliers both in terms of their over-
all supplier pool and specific systems. System integrators play a critical role in the marine indus-
try, acting as intermediaries that integrate various systems and products into the vessels. Given
the complexity and importance of their role, their supplier selection process is crucial for ensur-
ing high-quality, reliable, and cost-effective solutions. This study delves into the specific strate-
gies and criteria used by these system integrators to select their suppliers, providing a compre-
hensive view of the decision-making process, factors, and influencers in this unique industry
context.

The study is constructed around a qualitative framework, utilizing semi-structured interviews
with senior managers from various system integrators. The methodology is rooted in a case
study approach, allowing for an in-depth exploration of the supplier selection process within
specific organizational contexts. The collected data was analyzed to create a cross-sectional
analysis to capture the decision-making processes and factors influencing them.

Primary data for the study was gathered though in-depth semi-structured interviews with senior
managers and executives from system integrators, providing insights into their decision-making
processes. Secondary data sources included information about the interviewed system integra-
tors, their strategies, and financial figures. However, the interviewed system integrators remain
anonymous in this study.

This thesis contributes to the existing literature on supplier selection that focuses on supplier
selection mainly within manufacturing company context and extends it to system integrator
context, where there is limited amount of literature. The findings of this thesis reveal several
key aspects of supplier selection for system integrators. Firstly, categorizing products and sup-
pliers is crucial as system integrators differentiate between various product types and their spe-
cific supplier requirements. The process of in-house manufacturing versus outsourcing by single
sourcing or multi-sourcing are critical decisions that influence supplier selection. Furthermore,
the new supplier approval process is identified as a critical step, especially regarding so called
pre-approval process that is done by sales and technical functions. The study also highlights key
factors and dimensions influencing supplier selection. Additionally, external factors, such as
market conditions, ship owners, shipyards, and ship designers play a significant role in shaping
supplier selection decisions. Overall, this study underscores the complexity and subjectivity
within the supplier selection process for system integrators, illustrating the interplay between
internal strategies and external pressures.

KEYWORDS: Supplier selection, Supply chain management, system integrator



VAASAN YLIOPISTO
Johtamisen yksikkoé
Tekija: Eelis Rousu
Tutkielman nimi: Strategic supplier selection of system integrators :
Study on system integrators’ supplier selection in the marine industry

Tutkinto: Master of Science in Economics and Business Administration
Oppiaine: Strategic Business Development
Tyon valvoja: Jukka Partanen

Valmistumisvuosi: 2024 Sivumaara: 91

TIVISTELMA:

Tama tutkielma tutkii merenkulkualan jarjestelmaintegraattoreiden strategista toimittajien va-
lintaprosessia, pyrkien ymmartamaan, kuinka he valitsevat toimittajansa seka kokonaisvaltai-
sesti toimittajakannan etta tiettyjen jarjestelmien osalta. Jarjestelmaintegraattoreilla on keskei-
nen rooli merenkulkualalla, toimien valittajina, jotka integroivat erilaisia jarjestelmia ja tuotteita
aluksiin. Ottaen huomioon heidan roolinsa monimutkaisuuden ja tarkeyden, heiddn toimittajien
valintaprosessinsa on ratkaiseva korkealaatuisten, luotettavien ja kustannustehokkaiden ratkai-
sujen varmistamiseksi. Tama tutkimus syventyy erityisiin strategioihin ja kriteereihin, joita nama
jarjestelmaintegraattorit kayttavat valitessaan toimittajiaan, tarjoten kattavan nakemyksen paa-
toksentekoprosessista, tekijoista ja vaikuttajista tdassa ainutlaatuisessa teollisuusymparistossa.

Tutkimus rakentuu kvalitatiivisen viitekehyksen ymparille, hydodyntden puolistrukturoituja haas-
tatteluja eri jarjestelmaintegraattoreiden vanhempien johtajien kanssa. Metodologia perustuu
tapaustutkimuslahestymistapaan, joka mahdollistaa toimittajien valintaprosessin syvillisen tar-
kastelun tietyissa organisaatiollisissa konteksteissa. Keratty aineisto analysoitiin luodakseen
poikkileikkausanalyysin, joka kattaa paatoksentekoprosessit ja niitd vaikuttavat tekijat.

Ensisijainen aineisto tutkimusta varten kerattiin syvallisilla puolistrukturoiduilla haastatteluilla
vanhempien johtajien kanssa, tarjoten nakemyksia heidan paatoksentekoprosesseistaan. Tois-
sijaiset tietolahteet sisalsivat haastateltujen jarjestelmaintegraattoreiden julkisia tietoja kuten
strategioita ja taloudellisia lukuja. Haastatellut jarjestelmédintegraattorit pysyvat kuitenkin ano-
nyymeina tassa tutkimuksessa.

Tama tutkielma tdydentda olemassa olevaa kirjallisuutta toimittajien valinnasta, joka keskittyy
padasiassa valmistusyritysten kontekstiin, ja laajentaa sitd jarjestelmaintegraattoreiden kon-
tekstiin, jossa kirjallisuutta on vahan. Tutkielman l6ydokset paljastavat useita keskeisia nakékoh-
tia jarjestelmaintegraattoreiden toimittajien valinnassa. Ensinndkin tuotteiden ja toimittajien
luokittelu on ratkaisevan tarkeaa, koska jarjestelmaintegraattorit erottelevat tuotteet eri ryh-
miin ja eri ryhmilld on erilaiset toimittajavaatimukset. Sisdisen valmistuksen ja ulkoistamisen
prosessi joko yksittdisen tai useamman toimittajan kaytolla ovat kriittisia paatoksia, jotka vai-
kuttavat toimittajien valintaan. Lisdksi uuden toimittajan hyvaksymisprosessi tunnistetaan kriit-
tiseksi vaiheeksi, erityisesti niin sanotun esihyvaksymisprosessin osalta, jonka suorittavat
myynti- ja tekniset toiminnot. Tutkimus korostaa myo6s keskeisia tekijoita ja ulottuvuuksia, jotka
vaikuttavat toimittajien valintaan. Lisaksi ulkoiset tekijat, kuten markkinaolosuhteet, aluksen
omistajat, telakat ja laivasuunnittelijat, vaikuttavat merkittavasti toimittajien valintapaatoksiin.
Kaiken kaikkiaan tama tutkimus alleviivaa jarjestelmaintegraattoreiden toimittajien valintapro-
sessin monimutkaisuutta ja subjektiivisuutta havainnollistaen sisdisten strategioiden ja ulkoisten
paineiden valista vuorovaikutusta.
AVAINSANAT: Toimittajien valinta, toimitusketjun hallinta, jarjestelmadintegraattori
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1 Introduction

Supplier selection has been extensively studied across various industries, providing in-
sights into the decision-making processes and criteria that organizations use to choose
their suppliers. According to Wetzstein et al. (2016), the literature on supplier selection
has significantly grown since the 1990s, peaking around 2012. Most of this literature,
however, relies on simple and generic selection approaches, with only a small fraction
applying robust theoretical foundations. Wetzstein et al. (2016) claim that only 9 % of
the supplier selection literature applies some theory. Various studies highlight the im-
portance of multiple criteria in supplier selection, such as price, quality, reliability, and
stability (Boone et al., 2020). Additionally, recent trends emphasize the significance of
sustainability, risk management, and technology adaptation in supplier selection process
(Sapturo et al., 2022). Despite the extensive body of research, many studies still lack
theoretical foundations and practical applicability, which remains a critical gap in litera-

ture.

However, there is also limited literature on supplier selection on supplier selection spe-
cifically within the context of system integrators. Most research focuses on manufactur-
ing companies, overlooking the unique challenges and requirements faced by system
integrators. System integrators deliver customized packages of products and services as
integrated systems tailored to meet customer needs (Davies et al., 2007; Mahapatra &
Mamatha, 2020). System integrators purchase individual hardware and software com-
ponents from multiple different suppliers and integrate them into a single customized
system that fulfills their customers’ needs (Mahapatra & Mamatha, 2020). The roles of
system integrators and product suppliers have been recognized in the literature for well
over three decades, with the first foundational works dating back to the 1990s (Dalziel
& Zhang, 2008). According to Paasi et al. (2010) system integration was first developed
in the 1950s in military landscape, but rapid development began in 1990s and 2000s.



The purpose of this study is to explore the supplier selection process of system integra-
tors within the marine shipbuilding industry by answering the following research ques-

tion:

How do system integrators select their suppliers in the marine industry?

This study aims to understand how system integrators choose their suppliers, both in
terms of their overall supplier pool and for specific systems. The study employs a quali-
tative research methodology, utilizing semi-structured interviews with senior managers
and executives from various system integrators. The case study approach enables an in-
depth exploration of the supplier selection process within specific organizational and in-
dustry context. The data collected through these interviews will be analyzed to create a
cross-sectional analysis, highlighting the decision-making processes and influencing fac-
tors in supplier selection for system integrators in the marine industry. The understand-
ing of supplier selection is particularly important given the unique nature of the marine
system integration business, where the complexity and interconnectivity of systems de-
mand a carefully coordinated approach in managing supplier relationships. The marine
industry plays a crucial role in today’s highly competitive global market, experiencing
rapid growth due to substantial investments made by ship owners to meet the sustaina-
bility requirements of their vessels (Oloruntobi et al., 2023; Islam, 2017). According to
Rabetino and Kohtamaki (2013) the shipbuilding value systems can be defined from top
to down as ship operators and owners (in this study referred only as ship owners), ship-
yards, system integrators, product suppliers, and raw material suppliers. Ship designers
also play a part in this value chain by providing ship designs and specifications to ship
owners and shipyards (Langemann et al., 2024). Shipyards require thousands of suppliers
supplying all kinds of goods, including for example mechanical equipment, navigation
equipment, shipboard systems, automation, electrical systems, steel, paint, isolation,
furniture, decoration, and cargo equipment (Rabetino & Kohtamaki, 2013). Historically,
some shipyards concentrated on internally developing their systems. However, they have

shifted away from this approach due to the increasing complexity and interconnectivity
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of systems (Mello & Strandhagen, 2011; Manno, 2014, p. 49-50). Shipyards have shifted
their focus on project management and cost efficiency (Rabetino & Kohtamaki, 2018, p.

329). This has created a need for system integrators.

The contribution of this study is threefold. First, it provides an empirical framework that
extends the existing literature on supplier selection by incorporating the system integra-
tor context. This framework offers a comprehensive view of the factors and processes
involved in supplier selection for system integrators. Second, the study evaluates how
system integrators select their supplier pool, focusing on the criteria and strategies they
use to identify and collaborate with suppliers. Additionally, the study assesses how sys-
tem integrators choose suppliers for specific systems, providing insights into the deci-
sion-making process for individual projects. These contributions not only fill a critical gap
in the literature but also offer practical implications for system integrators and their sup-

plier management strategies in the marine industry.

This study is split into five sections. It begins with an introduction that reviews the con-
textual background and the purpose of the study. In addition, the introduction outlines
the research question and study structure. The second part explores the theory of the
study and concentrates on prior research from the areas of system integrators and sup-
plier selection. The third part explains the research methodology, data collection, data
analysis methods, and assesses the quality of data. The fourth part presents the results
from the empirical part. Finally, the last part discusses the findings, highlighting the the-
oretical and managerial implications, as well as the limitations of the study and sugges-

tions for future research.
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2 Theoretical background

2.1 Characteristics of system integrators

According to Rabetino and Kohtamaéki (2013) system integrators bring together various
products and technologies to create comprehensive and integrated solutions for their
customers. System integrators must understand and meet customer needs by providing
efficient customer-centric solutions. In addition to customer-centric solutions, they also
supply knowledge and lifecycle services. Lifecycle services consist of training, the provi-
sion of spare parts, equipment repair, maintenance, and advanced services such as re-
mote services, asset, and information management. Lifecycle services can also include
financial services, consultancy, operational and performance services, and turnkey solu-
tions. Lastly, system integrators must be able to recognize and adapt to early industry
trends to position themselves strategically in the industry, master key technologies, and
provide innovative solutions ahead of competitors. According to Huikkola et al. (2022)
company’s innovation capability is created through implementation of various routines.
These routines include for instance literature scanning, customer contacts, trade shows,
competitor price check, customer input, supplier input, reverse engineering, and proto-

type development (Jones & Craven, 2001).

While system integrator is a widely recognized term, various other terms are employed
in the literature to describe entities fulfilling similar roles. Among these is the concept of
system sellers. According to Helander and Modller (2008) system sellers are entities that
specialize in selling complete systems to customers, often incorporating hardware, soft-
ware, and services to a complete package. They categorize system sellers into three roles:
equipment supplier, solution provider, and performance provider. Equipment supplier
provides only activities which directly support the equipment business. These activities
can include for instance maintenance, emergency support, and training. Solution pro-
vider offers end-to-end approach to customer’s needs while offering support activities.
Performance provider manages technical operations and system optimizations, identi-

fies customer’s future needs, and offers guaranteed performance and results. System
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sellers provide in-house manufactured single-vendor systems while system integrators
provide multi-vendor systems (Davies et al., 2007; Paiola, 2013). According to Davies et
al. (2007) advantages of system sellers include extensive control over system compo-
nents, streamlined coordination within the organization, reduced transaction costs, se-
curity of product supply and capabilities. On the other hand, system integrators excel in
integrating outsourced products, offering modular products and standardized interfaces,
comparing market prices while having the possibility to use market leading product sup-

pliers and their capabilities.

Kohtamaki et al. (2018, p. 12) place solution providers to be between system suppliers
and operators in the value chain. This means that solution provider and system integra-
tor entities are at least partly overlapping. According to Rabetino and Kohtamaki (2018,
p. 330) system integrators can also transition into becoming solution providers. Solution
providers also provide combinations of products and services that meet the technical,
business, and operational requirements of the customer (Sunholm & Hellstrém, 2021, p.
151). Toytari (2018, p. 283) states that ideally, a solution integrates customer’s and sup-
plier’s resources, such as knowledge, skills, technology, thereby achieving a solution that
maximizes long-term value. In solution sales customers develop a solution vision while
suppliers develop solution proposal. Often, the customer’s solution vision and supplier’s
solution proposal do not match. Solution providers key task is to help the customer to
arrive at a joint solution vision. Value based solution selling integrates customer value
into sales by quantifying and communicating the offering’s value, involving segmentation,
value research, proposition, communication, negotiation, and verification stages, which
require a deep involvement in customer business development (Sundholm & Hellstrém,
2021, p. 152-153). Successful system integrators leverage their supplier networks to gain
competitive advantages and improve customer relationships, benefiting both parties in-
volved (Huikkola & Kohtamadki, 2017). In this study, some companies identify as both
system integrators and solution providers, depending on the context. For consistency,

these companies are referred solely as system integrators.
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System integrators generally have far fewer suppliers compared to manufacturing com-
panies. According to Baumgartner et al. (2020), auto manufacturing companies typically
have around 250 tier-one suppliers expanding to 18000 across the entire value chain,
aerospace manufacturing companies average 200 tier-one suppliers totaling 12000
across all tiers, and technology companies generally have about 125 tier-one suppliers
reaching over 7000 across all tiers. In contrast, system integrators typically have fewer
suppliers because they procure products and subsystems from their suppliers, focusing
primarily on integrating the complete system and system control (Rabetino & Kohtamaki,

2013).

2.2 Characteristics of the marine shipbuilding industry and its system in-

tegrators

The marine shipbuilding industry has been characterized by cyclical fluctuations in de-
mand and capacity, influenced by global economic conditions (Shin & Lim, 2013). China,
Korea, and Japan are the leaders in vessel quantities, with China taking the lead in recent
years. China’s rapid growth in market share has been driven by aggressive investments
in expanding production capabilities and adopting advanced manufacturing technolo-
gies, allowing it to dominate the global shipbuilding industry by producing a substantial
portion of the world’s commercial ships. The Asian shipbuilding industry, particularly in
China and Korea, has focused on producing the highest quantity of ships, primarily low
value-added ships, although there has been an expansion into high value-added ships
(Shin & Lim, 2013). In contrast, Europe has experienced a decline in overall market share
but continues to emphasize high value-added sectors. European shipbuilders have stra-
tegically avoided competing in low value-added segments, instead focusing on niche
markets that require specialized skills and high-quality products (Shin & Lim, 2013).
Therefore, the shipbuilding industry is segmented not only by geographical area of man-

ufacturing but also by the types of ships produced.

The marine shipbuilding industry has undergone a significant transformation, moving

from a model of vertical integration to extensive outsourcing (Mello & Strandhagen,



14

2011). Outsourcing adds another layer of complexity, necessitating robust coordination
mechanisms to manage activities across different entities and locations (Mello et al.,
2013). This shift has turned shipbuilding into a global business, involving a complex net-
work of companies across various countries (Mello & Strandhagen, 2011). As a result,
effective supply chain management has become crucial. The industry predominantly op-
erates on an engineer-to-order basis, producing customized vessels with deep and com-
plex structures, often requiring both customized and standardized products and system.
According to Mello and & Strandhagen (2011) efficiently integrating and coordinating

suppliers, system integrators, and subcontractors are vital.

As the systems and operations in ships become more complex, the role of system inte-
grators is increasingly critical (Manno, 2014, p. 49-50). System integrators streamline
procurement processes during both shipbuilding and operational phase of the vessel,
simplifying supply chain hierarchies. They may also offer consultancy services and verti-
cally integrate into their end customer’s value chain. In shipbuilding phase, system inte-
grators simplify the management of hardware and software components, creating hier-
archical systems to form equipment, subsystems, and complete systems. During ship-
building phase, system integrators’ customers are usually shipyards. In ship operations,
system integrators offer onshore support for diagnostics and emergency guidance. They
facilitate cost savings through enhanced crew competence and improved resource allo-
cation. Moreover, system integrators are nowadays often collecting data from ships, ob-
serving the system in operation, predicting events, and preventing failures. This means
that during ship operations phase system integrators’ customers are ship owners. The
rough value system from raw material suppliers to ship owners is presented in figure 1.
The primary focus entities of this study are highlighted in dark grey while secondary fo-

cus entities of this study are highlighted in light grey.
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Ship designers
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- Electrical and - Thrusters and propellers automation system - Fishing
automation - Engines - Performance services
components - Batteries - Operational services PR
- Mechanical parts - Navigation and control
- Battery cells systems
- etc. -etc.

Figure 1. Rough value system from raw material suppliers to ship owners in the marine
shipbuilding industry (Rabetino & Kohtamaki, 2013). The figure has been mod-
ified from the original one.

2.3 Make-or-buy decision-making of system integrators

Make-or-buy decisions represent the choices made by organizations regarding whether
to produce goods internally (in-house) or purchase them from external suppliers. John-
son et al. (2010, p. 123-130) highlight that these decisions are fundamental to organiza-
tional operations and can significantly impact productivity and competitiveness. The al-
ternatives available to companies involve insourcing, which involves previously out-
sourced activities back in-house, and outsourcing, which means contracting external
suppliers for activities previously performed internally. Traditionally, many large organi-
zations favored “make” option, leading to extensive ownership of manufacturing facili-
ties. However, recent trends emphasize flexibility, core competency focus, and cost re-

duction, driving a shift towards outsourcing and seeking external suppliers.

The make-or-buy decision-making process is influenced by various factors including
buyer experience, technological uncertainty, market competition, volume uncertainty,
and supplier production advantage (Walker & Weber, 1984). The process also requires
cross-functional collaboration among departments such as purchasing, sales, and engi-
neering. These collaborative efforts aim to gather relevant information, assess produc-

tion capabilities, and weigh the advantages and disadvantages of internal production
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versus outsourcing. Tadelis (2002) highlights that during make-or-buy decisions organi-
zations must understand transaction costs, and supplier incentives as well as product
complexity. Generally, the more complex the product is, the more likely it is to be pro-
duced in-house, while simpler products are more likely to be procured from external
suppliers (Tadelis, 2002; Bustinza et al., 2019; Kalaignanam et al., 2017). However, out-
sourcing of complex products can still yield benefits. Kalaignanam et al. (2017) claim that
outsourced products have a positive significant impact on immediate product quality,
while in-house developed products have a positive significance on future product quality.
Humphreys et al. (2000) argue that make-or-buy decisions are frequently made without
a comprehensive strategic outlook and often lack careful consideration for the long-term

competitiveness of organizations.

Williamson (2008) underscores the importance of considering transaction costs, govern-
ance structures, and credible commitments in the outsourcing decision-making process,
particularly in the context of Transaction Cost Economics (TCE). Hybrid transactions rep-
resent a compromise between two extremes of market-based coordination and internal
integration within a company’s hierarchy. Hybrid transactions are contractual agree-
ments that serve as a middle ground between buying products or services from external
suppliers or producing them in-house. These transactions prioritize continuity and coop-
eration between parties while still allowing flexibility and negotiation. Three leading
styles of managing the contractual interface for hybrid transactions are muscular, benign,
and credible. Muscular buyers are strict with their suppliers and do not allow much flex-
ibility or negotiation. Benign buyers believe that parties will work together when unex-
pected problems arise and ensure smooth cooperation. Credible buyers do not assume
parties will always cooperate when problems arise, nor are they aggressive, instead they
understand that contracts cannot cover every situation. Therefore, they anticipate, iden-
tify problems, and build safeguards into the contract to deal with them. Araujo et al.
(1999) categorize buyer-supplier relationships into four types: specified, translation, in-
teractive, and standardized interfaces. These interfaces offer different benefits and costs

to the local customer. Specified interfaces involve detailed customer specifications, while
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translation interfaces require suppliers to translate functionality into product specifica-
tions. Interactive interfaces foster joint learning but demand significant investments.

Standardized interfaces offer cost benefits but limit customization.

The decision-making process for system integrators regarding whether to make or buy
involves evaluating the best approach to procure the necessary products for their inte-
grated solutions. Unlike traditional manufacturers or system sellers, system integrators
focus on coordinating the integration of externally supplied products to a cohesive sys-
tem (Davies et al., 2007). This approach required careful consideration of factors such as
product complexity, technological compatibility, and supplier reliability. System integra-
tors may produce some products internally but mostly they procure products from ex-
ternal suppliers. This strategy allows system integrators to leverage the expertise and
specialized capabilities of external suppliers, expanding the range of products available
for integration (Davies et al., 2007). Additionally, it allows system integrators to stay flex-
ible and responsive to customer needs by tailoring procurement strategies to each pro-
ject. Thus, the make-or-buy decision for system integrators requires balancing internal
capabilities with external expertise to achieve smooth integration and system delivery.
However, Paiola et al. (2013) stress the importance for system integrators to evaluate
their capacity to integrate each supplier into their value chain before starting coopera-

tion with them.

2.4 Characteristics of suppliers and their cooperation with system inte-

grators

A supplier is an individual or an organization that provides products or services to an-
other individual or organization (Lavelle, 2024). Given the focus of this study is on system
integrators within a business-to-business framework, suppliers refer to organizations
that provide goods to other businesses for incorporation into their own products, sys-
tems, solutions, or services. Since system integrators primarily acquire subsystems and
products (Rabetino & Kohtamaki, 2013), raw and bulk material providers are conse-

qguently excluded from the scope of this study.
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There are multiple ways to categorize suppliers. Andersson (2002) classify three distinct
supplier types: simple suppliers, advanced suppliers, and own product suppliers. Simple
suppliers focus primarily on cost competitiveness, offering standard products specified
by the buyers. In contrast, advanced suppliers contribute to product development and
offer more integrated solutions, while own product suppliers develop and market their
own products. In the international business landscape, simple suppliers face challenges
in high-cost environments and often seek lower-cost production locations abroad.
Meanwhile, advanced suppliers, relying on close customer relationships, encounter
complexities in internationalization. Own product suppliers, developing their unique
products, may find international landscape easier. Laserer and Ramdas (2002) propose
categorizing suppliers based on the products they supply and their involvement in prod-
uct development. Four groups emerge: critical systems, hidden products, invisible sub-
assemblies, and simple differentiators. Critical systems refer to complex, high-cost prod-
ucts that need early supplier engagement. Hidden products are low-cost, simple, and
require less integration. Invisible subassemblies fall between critical systems and hidden
products. Simple differentiators are highly differentiating, moderately costly products
demanding early involvement. Certain supply professionals also separate suppliers into
two categories: new suppliers and current suppliers (Johnson et al., 2010, p. 353). New
suppliers lack any established track record, are striving to fulfill initial contract obliga-
tions, and are subject to close monitoring. Current suppliers have demonstrated their

ability to meet minimum requirements and undergo routine evaluation.

In system integration business, suppliers and system integrators play distinct yet inde-
pendent roles (Dalziel & Zhang, 2008). There are more suppliers than system integrators
in the market due to lower entry barriers. System integrators generally require more
substantial resources and consequently raise more venture capital. Additionally, system
integrators, being closer to end customers, are influenced more by market-based shocks
compared to suppliers. System integrators frequently leverage their supplier network to

decrease production and transaction costs, and to increase the number of innovations
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and value for end users (Huikkola & Kohtamaki, 2017). Suppliers can maintain and extend
their roles by coordinating proactive actions towards their customers (Helander & Méller,
2008). Finne et al. (2015) explain how system integrators and suppliers strategically
shape their power within business networks. For instance, they illustrate how integrators
strive to gather information about customers and their installed base of products to en-
hance their power. Additionally, they discuss how integrators may face challenges in
gaining a substantial power advantage over their suppliers. For example, integrators
gather end customer data, but suppliers can also invest in similar technologies. The risk
in system integrator perspective is that the supplier becomes their competitor (Finne et
al., 2015; Paasi et al., 2010; Paiola, 2013). Suppliers can also simplify the cooperation
with their main customers by making frame agreements that give the buyer the right,
but not the obligation, to purchase at pre-specified terms for a set period, reducing sales

and administrative costs while increasing flexibility and efficiency (Rognes, 1995).

System integrators seeking advanced technological solutions that are not available from
external suppliers can access state-of-the-art technology through strategic avenues such
as joint ventures, licensing agreements, or contractual research and development (R&D)
partnerships (Kim et al., 2022). Joint ventures facilitate collaboration, resource pooling,
and risk sharing with other companies to access new technologies and markets. Licens-
ing agreements offer access to patented technologies without extensive internal devel-
opment, enabling rapid adoption of innovations. Contractual R&D partnerships involve
collaboration with external entities to outsource specific R&D tasks, accelerating tech-
nological development while focusing internal resources on core competencies. An illus-
tration of collaborative R&D efforts includes cooperative development strategies and in-
formation sharing, for instance using a common technology roadmap (Kim, 2006). These
strategic avenues also enable system integrators to acquire technologies efficiently while
minimizing risks. However, Paasi et al. (2010) highlight that intellectual property rights

developed through collaboration bring challenges in innovation management.



20

In the marine shipbuilding industry, system integrators usually provide for example pro-
pulsion systems, control and automation systems, switchboard systems, and navigation
systems (Rabetino & Kohtamaki, 2013). For some of these subsystems, such as propul-
sion systems, there is a limited number of suppliers (Rabetino & Kohtamaki, 2018, p.
330). Only a few can be considered powerful suppliers, others are relatively small sup-
pliers with limited power. This increases the bargaining power of suppliers. System inte-
grators are usually using dual sourcing strategy to lower the bargaining power of suppli-
ers and switching costs of suppliers. System integrators are also making exclusivity agree-
ments and co-operation contracts with suppliers to stand out from their own competi-
tors. Alternatively, they can also acquire their key suppliers. Huikkola and Kohtamaki
(2017) point out that system integrators have often worked with same suppliers for a
long time and have created close collaboration characterized by, for instance, close social
and physical cooperation, open and active knowledge sharing practices, moderate inde-
pendence, and a high level of trust. Key suppliers are viewed as strategic partners who
contribute to the system integrator’s operations and competitiveness by understanding
customer expectations and offering innovative solutions. However, for many system in-
tegrators, the capacity to exploit their supplier network is a bottleneck (Huikkola & Koh-

tamaki, 2017).

After-sales market is a crucial part in system integration. According to Paiola et al. (2013)
suppliers often handle the provision of basic after-sales services such as documentation,
diagnosis, spare parts, and repair services, primarily aimed at maintaining the function-
ality of the products they supply. On the other hand, system integrators offer more ad-
vanced after-sales solutions and services. They primarily focus on providing comprehen-
sive maintenance, revamping, and retrofitting services that go beyond basic repairs to
prevent product failures and ensure the long-term efficiency of the integrated solutions.
However, sometimes system integrators can also resell suppliers’ spare parts to their
own customers. Tuli et al. (2007) state that after-sales support in system integration busi-

ness is more than providing spare parts, operating information, and routine
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maintenance. Tuli et al. (2007) suggest that many customers believe after-sales support

is a significant area of weakness for suppliers.

2.5 Supplier selection process, strategy, and factors

Typically, the production cost for materials and components makes up around 60-80 %
of the total production cost, especially for advanced technological products (Saputro et
al., 2022). Selecting the right suppliers and engaging them in strategic supply chain man-
agement activities can lead to a 20 % decrease in material costs and product develop-
ment time, along with a 20 % increase in material quality. In industrial companies, pur-
chasing often accounts for 50—-90 % of total company turnover (de Boer et al., 2001).
Suppliers also have direct impact on delivery capabilities, flexibility, and innovativeness
of the buying organization (Nair et al., 2015). Supplier selection can be treated as one of
the most fundamental and important decisions for any buyer organization (Sarkis & Tal-
luri, 2002). Companies have several alternatives for supplier selection, including sourcing
from in-house capabilities, existing suppliers, finding new suppliers, or using supplier de-
velopment to create a new supplier (Johnson et al., 2010, p. 314-341). Supplier devel-
opment means purchasers actively engaging to create or enhance potential suppliers
when suitable sources are lacking, aiming to benefit both parties. Companies may en-
gage with manufacturers or distributors, choose local or foreign suppliers, and consider

the size of the supplier in relation to their needs.

Supplier selection is the process of identifying, evaluating, and choosing suppliers to
meet an organization’s procurement needs (de Boer et al., 2001). Supplier selection in-
volves several stages, including problem definition, criteria formulation, qualification of
potential suppliers, and the final selection among qualified suppliers. This process is cru-
cial for organizations, especially considering increasing dependencies on suppliers, glob-
alization of trade, and changing customer preferences, demanding a systematic and
transparent approach to decision-making in supplier selection (de Boer et al., 2001).

Supplier selection process follows the assessment of make-or-buy decision in case the
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organization decided to buy their goods from external suppliers (Johnson et al., 2010, p.

316-317). Figure 2 presents a process for identifying potential sources of goods.

1. Possible to make in-house? 2.Can ctrlr:;ir;tosuppller 3. Find new supplier

¥ v v
Yes No Yes . One Two or
No supplier i more
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can make suppliers
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-~
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Figure 2. Identification process of potential sources of goods (Johnson et al., 2010, p.
317). The figure has been modified from the original one.

Sarkis and Talluri (2002) highlight that prior to starting supplier selection process, the
buying organization must confirm top management support for initiating the supplier
selection process. According to Sapturo et al. (2022) the supplier selection process be-
gins by problem definition, then identification of criteria, followed by the pre-qualifica-
tion of suppliers, and finally making the selection. Problem definition involves the stra-
tegic determination of sourcing strategy and outlining decision-making environment and
scope. Supplier selection criteria include both qualitative and quantitative assessments.
These assessments can be for instance cost, quality, delivery, technology, sustainability,
risk, flexibility, service, relationship factors and social factors. There has been a shift away
from heavy cost-centric supplier evaluation because the price of the supply is not the
sole determinant of business performance (Ozdemir et al., 2014; Sarkis & Talluri, 2002).
According to Sapturo et al. (2022) pre-qualification and final selection involve the appli-

cation of strategic approaches, such as multi-criteria decision-making and simulation-
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optimization frameworks. Multi-criteria decision-making is a technique to evaluate and
prioritize suppliers based on various factors. Simulation-optimization methodology inte-
grates simulation modeling and optimization algorithms to optimize supplier selection
decisions under uncertainty and complexity by simulating different supply chain scenar-
ios and identifying the best possible solutions. Nowadays, Artificial Intelligence (Al) is
used to identify patterns, trends, and correlations, aiding decision-makers in formulating
more insightful supplier selection decisions. Nonetheless, decision-making remains a hy-

brid Al approach as human judgement is still indispensable in the process.

However, there is no single process framework for supplier selection. Kshirsagar et al.
(2014) outlined the following steps in their lean process for choosing suppliers: recognize
the need for a supplier, determine procurement strategy, identify criteria, assign weights
to criteria, define technique, prequalification, evaluation of potential suppliers, final se-

lection, monitoring. Their lean supplier selection process is presented in figure 3.

| Recognize the need for a supplier |

| Determine procurement strategy |

| Identify criteria |

¥

| Assign weights to criteria |

e

| Define technique |

|

| Prequalification |

|t

| Evaluation of potential suppliers |

e

| Final Selection |

!

| Continuous monitoring |

Figure 3. Supplier selection process (Kshirsagar et al., 2014). The figure has been modi-
fied from the original one.
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Supplied items can be categorized into four groups from the buyer’s perspective: non-
critical, leverage, bottleneck, and strategic items, each classified based on the complex-
ity of supply, and the importance of purchasing (Kraljic, 1983). Vlachakis et al. (2016)
have labelled the complexity of supply axis as profit impact, and importance of purchas-
ing axis as supply risk. Although many purchasers are unaware of the purchasing classi-
fication model, they label their supplier similarly as in Kraljic’s matrix (Hudnurkar et al.,

2016). These groups are presented in figure 4.

) Leverage items Strategic items
H Igh - Exploit full purchasing power - Collaborate on partnerships
- Market/price sensitive - Critical to profitability/operations
- Performance criteria: cost/price and |- Performance criteria: Long-term
material flow management availability
- Abundant supply, many suppliers - MNatural shortage of supply, few
- 12-24 months time horizon suppliers
- Mainly decentralized decision - Upto 10 years time horizon
authority - Centralized decision authority
- High-profit material - High-cost material
Complexity - Low-cost material
of
supply / Non-critical items Bottleneck items
Profit impact - Reduce purchasing costs - Decrease supplier dependance and
- Low value guarantee item volumes
- Performance criteria: Functional - Big impact on operations
efficiency - Performance criteria: Cost
- Abundant supply management, short-term sourcing
- Less than 12 months time horizon - Production-based shortage of
- Decentralized decision authority supply
- Low-cost material - Variable time horizon
- Decentralized decision authority but
centrally coordinated
- Low-cost - high-risk material
- High-cost material
Low Importance of purchasing / Supply risk High

Figure 4. Purchasing classification (Kraljic, 1983; Greene, 2022; Sapturo, 2022; Vlachakis
et al., 2016). The figure has been modified from the original ones.

Strategic items are crucial for organizational profitability and operational efficiency, ne-
cessitating collaborative partnerships with suppliers and centralized decision-making
(Kraljic, 1983; Greene, 2022). These items are critical for the organization’s profitability

and operations, demanding long-term commitments from both suppliers and buyers to



25

ensure their uninterrupted availability and quality. In general, strategic items are high
cost (Vlachakis et al., 2016). It is common that purchasing organizations share resources
and risks with strategic suppliers (Hudnurkar et al., 2016). In contrast, bottleneck items,
despite their decentralized but centrally coordinated decision-making, hold significant
influence over operations, forcing companies to reduce reliance on suppliers and ensure
steady item volumes (Kraljic, 1983). Bottleneck items include low-cost—high-risk items as
well as high-cost items (Vlachakis et al., 2016). Leverage items are sensitive to market
and price sensitive, and the aim is to cut costs and handle movements effectively. Their
procurement relies mainly on decentralized decision-making. Leverage items include
high-profit and low-cost items (Vlachakis et al., 2016). Non-critical items, while holding
lower value, still play a role in cost reduction and functional efficiency. With decentral-
ized decision-making, organizations prioritize short-term goals and cost-effectiveness in
managing these items. According to Boone et al. (2020) purchasers often assess supplier
stability, reliability, pricing, and quality. For strategic items, purchasers prioritize stability,
reliability, and quality over pricing. For non-strategic items, competitive pricing takes

highest priority, although all attributes are considered.

Wetzstein et al. (2016) reviewed supplier selection literature and its future directions.
They assessed over 200 papers published in major journals from 1990 to 2015. They
identified six research streams of supplier selection strategies: generic selection ap-
proach, investigation of criteria, strategy-oriented supplier selection, R&D-oriented sup-
plier selection, operations-oriented supplier selection, and sustainable supplier selec-
tion. Generic solution approaches include a wide range of techniques for evaluating and
choosing suppliers, such as single and multi-sourcing approaches. Investigation of crite-
ria assesses supplier selection depending on application, collection, and classification of
suppliers. Strategy-oriented supplier selection strategy emphasizes the alignment of sup-
plier selection with overall organizational strategy. R&D-oriented strategies focus on the
unique technical requirement processes. Operations-oriented supplier selection strat-
egy targets specific organizational evaluation criteria. Sustainable supplier selection

strategies prioritize environmental considerations. Supplier sustainability means
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assessing, promoting, and collaborating environmentally and socially responsible prac-
tices among suppliers (Gimenez & Tachizawa, 2012). Supplier sustainability management
involves overseeing and coordinating efforts to improve supplier’s environmental, social,
and economic performance, ensuring sustainability, facilitating opportunities, and risk

mitigation throughout the supply chain (Carter & Rogers, 2008; Patil et al., 2022).

Sapturo et al. (2022) also conducted a literature review about supplier selection as-
sessing over 300 papers. They claim that supplier selection strategies involve the inte-
gration of sourcing strategies, selection criteria, decision scope, and decision environ-
ment, each tailored to the specific characteristics of items within the organization’s pro-
curement portfolio. Hybrid approaches can combine these strategies, and they stand out
as effective methods for accommodating both qualitative and quantitative criteria, han-
dling uncertainties, and integrating multiple phases of decision-making. The choice of
supplier selection strategy depends on factors such as supply complexity, purchasing im-
portance, and production policy. For example, hybrid approaches are well-suited for ad-
dressing high-complexity supplier selection scenarios, while standalone approaches usu-
ally suit well for low-complexity supplier selection scenarios. Moreover, emerging trends
in supplier selection strategies emphasize the importance of supply chain resilience, sus-
tainability goals, integrating supply chain processes, and adopting distributed ledger

technology to enhance transparency and trust in supplier relationships.

Supplier selection strategy and selection criteria should align with both organizational
strategy view and organization’s operations view (Nair et al., 2015). Operations view
means day-to-day optimization of procurement strategies, while strategy view means
long-term viability and innovation. By actively engaging in strategic decision-making, the
purchasing function aligns supply management with organization goals, fostering coop-
erative relationships with suppliers. Strategic supplier selection facilitates robust sup-
plier performance evaluation across operational and strategic dimensions. The evalua-
tion improves purchasing performance, shows close connection between strategic sup-

plier participation, supplier selection criteria, and overall purchasing effectiveness.
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According to Johnson et al. (2010, p. 353—357) supplier evaluation involves assessing
supplier performance through key indicators such as on-time delivery, quality, and con-
tract terms. These indicators measure supplier effectiveness and identify areas for im-
provement. Evaluation methods range from informal assessment based on internal user
feedback to formal weighted point systems that assign importance to specific criteria.
Informal evaluations allow for fast feedback, while formal methods ensure objectivity

and consistency.

Johnson et al. (2010, p. 357-358) present a framework to rank suppliers into the follow-
ing ranks: unacceptable suppliers, acceptable suppliers, preferred suppliers, and excep-
tional suppliers. Unacceptable suppliers fail to meet both operational and strategic re-
guirements, often necessitating a transition to better alternatives. Acceptable suppliers
fulfill contractual obligations but do not provide a competitive edge. Preferred suppliers
work closely with the buying organization, making transactions smooth and improving
processes together. They meet both operational and strategic needs, responding posi-
tively to initiatives for enhancement. Exceptional suppliers not only anticipate and meet
operational and strategic needs but also exceed them, offering significant competitive
advantages. Developing exceptional relationships demands investments, patience, and

persistence from both parties.

Sarkis and Talluri (2002) provide a graphical representation of Analytical Hierarchy Pro-
cess (AHP) for strategic supplier selection highlighting both organizational factors and
strategic performance metrics. Key organizational factors are culture, technology, and
relationship, while key strategic performance metrics are cost, quality, time, and flexibil-
ity. This kind of model is mostly used for suppliers of strategic items. Their AHP is pre-

sented in figure 5.
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Objective

Planning Horizon

Strategic Supplier Selection

Short Term Long Term

Organizational Factors ¢ I

Culture Technology Relationship Strategic Performance Metrics
l l Cost Quality Time Flexibility

Feeling of trust Technological

compatibility
Management Future production
future attitude capability

¥

Strategic fit Development Long-term Low initial price Conformance Product volume

speed relationship quality changes
Management Design capability Relationship Compliance with Consistent Delivery speed Short setup time
compatibility closeness cost analysis delivery
Functional Technical Communication Cost reduction Quality Development Conflict
compatibility capability openness activities philosophy time resolution
Supplier's Current Reputation for Compliance with Prompt response Partnership Service
organization fit production integrity sectoral price formation time capability

Supplier A Supplier B

Figure 5. Graphical representation of AHP for strategic supplier selection (Sarkis & Talluri,
2002). The figure has been modified from the original one.

Based on the AHP created by Sarkis and Talluri (2002), organizations can score suppliers
based on various factors. One key aspect is the desirability index, which combines the
weights from a matrix calculation and product sums, providing a comprehensive assess-
ment of supplier performance. This index allows decision-makers to rank suppliers based
on their general suitability regarding both organizational factors and strategic perfor-
mance metrics. The AHP streamlines supplier selection through hierarchical framework,
enabling decision-makers to compare factors and metrics systematically, with an eye on
both immediate and future needs. In real life application, it provides a clear method for
assessing supplier performance, promoting data-driven decisions and strategic align-
ments that boost competitive advantage. For example, the AHP’s flexibility allows organ-
izations to prioritize factors based on strategic needs, such as emphasizing time-to-mar-

ket by adjusting weights accordingly.

In the shipbuilding industry, supplier selection is a critical process that significantly im-

pacts the efficiency and success of shipyard operations (Vlachakis et al., 2016). The
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industry generally uses structured approach to supplier selection, utilizing frameworks
like Kraljic’s matrix. Categorization helps in identifying the strategic importance of differ-
ent suppliers and goods, ranging from high-profit, standardized products to strategic,
high-cost systems that are critical for the ship’s operation and performance. The selec-
tion process is not just about finding the lowest cost option, but it also involves evaluat-
ing suppliers on their ability to deliver quality on time and their potential for long-term
partnerships. Pribadi et al. (2021) highlight that also financial stability and geographical
location of the supplier are valued as selection criteria in the shipbuilding industry. Stra-
tegic items, such as engines and control systems, require suppliers that can offer cus-
tomized solutions and are willing to engage in close cooperation to meet the specific
needs of the shipyard and its customers (Vlachakis et al., 2016). Usually, these strategic

turnkey systems are delivered by system integrators.

Celik (2010) presents a decision-making process for marine supplier selection through a
case study. He claims that supplier selection problem requires a systematic research
methodology that ensures group consensus among managers from diverse departments,
such as technical, commercial, and procurement, and integrates operational strategies
into the research methodology to ensure high compliance with company priorities. Ad-
ditionally, it must accommodate the assessment of multiple criteria through the verifi-
cation of both quantitative and qualitative data. Celik (2010) initiates the supplier selec-
tion process by identifying relevant factors and conducting an industry-based survey to
monitor the performance of existing supplier firms. Following this, the Strengths, Weak-
nesses, Opportunities, Threats (SWOT) analysis stage involves structuring an evaluation
framework that includes internal and external assessment factors, including data source
types and their polarities. Moving forward, the AHP methodology is used to calculate
the priority weights for the identified assessment factors. Finally, in Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS) stage, suppliers were ranked based on
their final performance scores. TOPSIS is a decision-making method used to rank alter-
natives based on their similarity to an ideal solution. A summary of Celik’s (2010) marine

supplier selection framework example is presented in figure 6.
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Figure 6. Marine supplier selection framework summary example (Celik, 2010). The fig-
ure has been modified from the original one.

Celik (2010) classified problems in verification certification (/12), the number of branch
offices (/16), the number of environmental issues (/22), compliance with company pro-
cedures (E14), and suitability of products’ prices (E22) to be most dominant factors in his
marine supplier selection process. This means that these factors have the highest

weights. Each supplier is scored for each factor, and the score is normalized. On the far-
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right side of figure 6, ideal solution boundaries are selected for each factor. Finally, sup-
pliers are ranked using the TOPSIS method and supplier 3 is chosen to be the best alter-
native. Nevertheless, while Celik’s (2010) supplier selection framework offers a system-
atic approach to decision-making, it is important to acknowledge that many of the fac-
tors involved are subjective, making it challenging to achieve clear and unambiguous

scoring.

Shipyards want to manage risks by following their supply chain processes. Shipyard sup-
ply chain processes present a comprehensive overview of the following stages: design
process, approval of material and components process, purchasing process, procure-
ment process, assembly and testing process, and after-sales and maintenance process
(Vlachakis et al., 2016). Suppliers of system integrators are mostly involved in the ap-
proval of material and components process, purchasing process, and procurement pro-
cess. In approval of material and components process the suppliers must prove that their
goods fulfill classification society requirements. Classification societies are organizations
that establish and maintain technical standards for the construction and operation of
ships, ensuring their safety, security, and environmental compliance (Hormann, 2006).
In the purchasing process the suppliers are included in the supplier selection and coor-
dination process. In the procurement process the suppliers and supplier quality are be-
ing evaluated by shipyards and system integrators. In the assembly and testing process
the suppliers support the commissioning of system integrators if needed. Shipyard sup-

ply chain processes are presented in figure 7.
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Design process

- Preliminary design

- Sign of contract — selection of suppliers and subcontractors
- Design optimization for the supply of high-risk goods

Approval of material and components process

- Submission of relevant information to the classification society

- Approval of the submitted information by the classification society
- Certificate issuance to the supplier by classification society

Marketing process

Purchasing process - Product description
- Supplier selection process « - Understanding of cost and price
- Supplier coordination process - Plan for product promotion

- Promotion and sales

Procurement process

- Supplier quality control

- Order quality control

- Order specification control
- Payment process

Assembly process, control, and approval process
- Assembly and test of supplied material or components
- Incorporation of subcontractor in the shipyard planning system

Guaranties, after-sales service, repair, and maintenance process
- Real time information on the status of each component to repair
and maintain effectively

Figure 7. Shipyard supply chain processes (Vlachakis et al., 2016). The figure has been
modified from the original one.

Bruce (2020, p. 10—11) presents an activity map outlining all stages of contracts and all
functions within shipyards. Suppliers of system integrators are only connected to a few
of these activities. System integrators are involved in most of these activities. The activ-
ities that suppliers of system integrators are generally involved in are highlighted in dark

grey. The activity map of shipyards is presented in figure 8.
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Figure 8. Activity map of shipyards (Bruce, 2020, p. 11). The figure has been modified
from the original one.

In the design function, suppliers receive purchase specification and test specifications.
In the production function, suppliers assemble the goods that they supply and perform
trial tests, also known as Factory Acceptance Testing (FAT) at their own facilities (Verma
et al., 2018). In the purchasing function, suppliers are involved in supplier relations be-
tween them and shipyards, receive purchase orders from system integrators, supply the
goods to the shipyard, and finally their performance is evaluated. In the quality function,
supplier ratings are checked, supplier quality is controlled, test procedures are assessed.
In the human resource function, suppliers must provide training to both system integra-

tor and shipyard personnel.

2.6 Theoretical framework: Strategic supplier selection of system inte-

grators

Based on the literature on supplier selection, which primarily focuses on the manufac-
turing company context, a theoretical framework for supplier selection of system inte-

grators can be formed. This framework integrates the key concepts discussed in chapter
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two, addressing the unique characteristics and strategic decision-making processes of
system integrators. The following theoretical framework, illustrated in figure 9, synthe-
sizes these discussions and will serve as a guide for the subsequent research steps. It
aims to provide a comprehensive understanding of strategic supplier selection of system
integrators in the marine industry. This figure will be filled with empirical data and in-

sights from the interviews in chapter 4.7.
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Figure 9. Theoretical framework.
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3 Methodology

3.1 Research approach

Empirical research relies on theoretical research methods that have been improved and
developed over time. Irrespective of the data type employed, ensuring methodological
alignment is essential in scientific research. In business and management research, get-
ting better results depends on finding and using the most appropriate combination of
theory, research design, data, and analytical technique. This approach enables reliable
and valid findings, and the development of theory that is relevant, responsible, rigorous,
and valid (Knight et al., 2021; Grodal et al., 2021). The research approach used in this
study can be explained by through the research onion framework presented by Saunders
et al. (2019). The research onion framework offers a detailed illustration of the six layers
or stages for developing a robust methodology. Each layer represents a distinct aspect
of the research process. Moving from the outer layer inward, the layers are as follows:
philosophies, approach to theory development, methodological choice, strategy, time

horizon, and techniques and procedures. The research onion is presented in figure 10.
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Philosophies

- Positivism

- Critical realism

- Interpretivism

- Postmodernism

- Pragmatism

Approach to theory development
- Deduction

- Abduction

- Induction

Methodological choice

- Mono method quantitative
- Mono method qualitative
- Multi-method quantitative
- Multi-method qualitative

- Mixed method simple

- Mixed method complex

Strategy

- Experiment

- Survey

- Archival research

‘ - Case study
- Ethnography
- Action research

- Grounded theory
- Narrative inquiry

Time horizon
- Cross-sectional
- Longitudinal

Techniques & procedures
- Data collection and data analysis

Figure 10. Research onion (Saunders et al., 2019, p. 130). The figure has been modified
from the original ones.

At the outermost layer are philosophies, reflecting researchers’ fundamental views of
the world (Saunders et al., 2019). Positivism emphasizes observable facts, while critical
realism acknowledges reality as shaped by social and cultural contexts. Interpretivism
views reality subjectively, while postmodernism challenges universal truths. Pragmatism
prioritizes practical solutions over theoretical purity. Approach to theory development,
the second layer, involves deduction, starting with theory to form hypotheses, induction,
where theory arises from data analysis, and abduction, combining both to seek the best
explanation. Methodological choice, the third layer, includes mono method, either quan-
titative or qualitative, multi-method, using multiple methods of one type, and mixed
methods, integrating quantitative and qualitative approaches. Strategy, the fourth layer,
dictates the research plan. Experimentation, surveys, archival research, case studies,
ethnography, action research, grounded theory, and narrative inquiry offer diverse strat-
egies to suit different research questions. Time horizon, the fifth layer, considers whether

the research is cross-sectional, conducted at a single point, or longitudinal, spanning
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time to observe changes. Finally, techniques and procedures, the innermost layer, guide
practical aspects of data collection and analysis, shaping the research’s execution and

reporting.

As this study focuses on strategic supplier selection of system integrators, interpretivism
is chosen as the research philosophy due to its emphasis on understanding social phe-
nomena through subjective interpretations. Interpretivism is grounded in subjectivist
ontological assumptions that entities are constituted of discourse, therefore existing or
social constructed reality may only be researched through social consciousness or lan-
guage (Melnikovas, 2018). For theory development, an inductive approach is chosen,
because the aim of it is to verify theories by searching for the facts and to establish de-
scription of patterns (Rashid et al., 2019). While existing research focuses on supplier
selection, the system integration business model differs significantly from traditional
manufacturing companies, where much of the research has been conducted. This study
seeks to investigate how system integrators choose their suppliers and whether the find-
ings from existing supplier selection research are applicable within the context of system

integration. The inductive research approach of this study is presented in figure 11.

The inductive research approach

>
Research question Findings from existing Data collection and analysis Results
How do system integrators literature - Adaptation of qualitative - Arevised supplier
select their suppliers in - Identification of existing methods and Gioia selection framework
marine industry? literature on supplier methodology applicable to marine
selection and its context - Primary data: Semi- system integration

structured interviews
Secondary data: company
information available
online

Figure 11. Inductive research approach of this study (Saunders et al., 2019; Rashid et al.,
2019).

Regarding methodological choice, mono method qualitative study is chosen. As the ob-
jective of the study is to investigate how system integrators choose their suppliers, and

the data is collected by semi-structured interviews, qualitative data is needed. The
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qualitative method enables researchers to conduct an in-depth exploration of complex
phenomena within a specific context while also allowing interviewees to use their own
voice and draw on their own concepts and experiences (Rashid et a., 2019; Eisenhardt &
Graebner, 2007; Grodal et al., 2021). This is important in this study because supplier se-

lection includes highly subjective criteria.

Regarding strategy selection, a case study is chosen. This is because case studies allow
for deep analysis within a specific context (Rashid et al., 2019). According to Starman
(2013) case studies are strong in qualitative studies where high precision is needed. They
perform by offering conceptual validity, deriving new hypotheses, exploring causal
mechanisms, and assessing complex causal relations (Starman, 2013; Grodal et al., 2021).
They also work well with semi-structured interviews, which are commonly used to
gather data in case studies. Rashid et al. (2019) stress the importance of understanding
the case thoroughly before finalizing the list of participants and holding the interviews.
Before the interviews were held, the theoretical background had already been written.
While it’s recommended to record interviews, many interviewees preferred not to.
Hence, interview notes became the primary source of data. It’s essential to acknowledge
the drawbacks of case studies, such as potential confusion, time consumption, and the
risk of making incorrect decisions (Rashid et al., 2019). However, Eisenhardt and Grae-
bner (2007) argue that drawbacks in case studies can be mitigated through research de-
sign, including clear justification, theoretical sampling, minimizing informant bias, rich
evidence presentation, and clear theoretical arguments, ensuring robust and credible

findings that bridge qualitative data to the research.

In the determination of the time horizon for this study, a cross-sectional approach is se-
lected. This decision is primarily made by the academic context in which the study is
conducted, being a thesis undertaken in the Master of Science program. Additionally,
the nature of case studies, as they frequently investigate phenomena within real-time
and often abbreviated time frames, further justifies this choice (Rashid et al., 2019). In

alignment with these considerations, the collection of material was executed over as
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brief a period as feasible. Interviewees were invited for interviews over a four-week pe-

riod, and the interviews took place between March and June 2024.

3.2 The case company (supplier) and customers (system integrators)

During the study, the researcher is employed by a supplier company in the marine indus-
try that sells to various system integrators. The interviewed companies, which are cus-
tomers of this supplier company, are all system integrators. These system integrators are
designated as Sl1, SI2, SI3, and so on. Some of these system integrators are a subdivision
of a larger corporation, some are independent companies. The size of each system inte-
grator is classified as small, medium, or large, with small indicating a workforce of about
a dozen employees, medium a few dozen, and large over a hundred. While these cate-
gories are somewhat abstract, they provide a general sense of the scale of the system

integrators involved.

Interviews were conducted with senior managers and executives from five system inte-
grator companies across sales, technical, and procurement functions. Interviewees held
titles such as VP of sales, Chief Technology Officer, VP of procurement, General Manager,
Product Manager, and Senior Bid Manager, though in text and Appendix 2, these titles
are anonymized as Senior Manager Sales (SMS), Senior Manager Technical (SMT), and
Senior Manager Procurement (SMP) to maintain confidentiality. The interviewees are
referred to as SMS1, SMS2, SMT1, SMT2, SMP1, SMP2, and so forth. Moreover, financial
indicators, such as yearly revenue, which could aid readers in identifying the companies,
are not disclosed. Additionally, the duration of activity in system integration business is
presented on a vague scale. The company data was gathered from the company websites
as well as asked from the interviewees. However, to secure the anonymity of these sys-
tem integrators, the company websites are not included in the reference list. The inter-
viewed system integrators and the number of interviews conducted are presented in ta-

ble 1.
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Table 1. Interviewed system integrators

SI1 SI2 SI3 Sl4 SI5
System integration company size Large Medium [Small Small Small
Geographical market area Global Global Global Global Global
Part of a larger manufacturing company with own products |Yes Yes Yes No Yes
Years in system integration business 30+ 20+ 10+ <5 <5
Number of interviews (sales) 4 1 1 1 1
Number of interviews (technical) 3 1 2 0 1
Number of interviews (procurement) 2 0 0 0 1
Total interviews 9 2 3 1 3

Due to the limited number of system integrators and suppliers in the marine industry, all
participants remain anonymous. This anonymity is crucial for safeguarding privacy, busi-
ness interests, and the strategies of the supplier company, system integrators, and inter-
viewees. Oates et al. (2022) underscore the importance of safeguarding both interview
and company privacy, asserting that the researcher bears the critical responsibility of
protecting the information of interviewees and companies. Anonymity fosters fairness,
upholds confidentiality, and builds trust between the researcher and interviewees. De-
spite the anonymization, the insights gained from these interactions offer valuable per-
spectives on the complexities of supplier selection within the marine system integrator

context.

3.3 Data collection

In this study, the data collection process is designed to align with the unique dynamics
of the supplier-system integrator relationship, recognizing the importance of making a
clear distinction between academic research and any commercial interests. It is crucial
to acknowledge that the researcher is employed by a supplier company and the inter-
viewees are working for system integrator companies that purchase products from the
given supplier company. Acknowledging the sensitivity surrounding the products manu-
factured by the supplier, the semi-structured interview questions were crafted to ex-
clude direct references to these products, ensuring the focus remained on the objective

of the study. This approach underscores the non-commercial intent of the interviews, a
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crucial factor in establishing trust and openness with the interviewees (Eisenhardt &

Graebner, 2007).

Following the guidelines suggested by Yow (2015), a conscious decision was made to not
record the interviews. This choice was made by the preference of the interviewees, pri-
marily senior managers and executives who wish to remain anonymous and have de-
manding schedules. They were reluctant to permit recording. To respect their time and
privacy, and to avoid the additional burden of reviewing recordings, interviews were con-
ducted over Teams, with data collected through detailed notetaking. This method not
only accommodated the interviewees’ time constraints but also aligned with Oates et al.
(2022), who assert that the mode of online non-recorded interviews does not signifi-
cantly impact the validity or data equivalence, thus allowing the selection of data collec-

tion method that prioritized logistical ease and participant comfort.

Opting for non-recorded interviews facilitated a more open exchange of information,
enabling interviewees to discuss the system integrator business and supplier selection
more freely. This method provided valuable insights into the operational realities of the
companies, beyond what is typically disclosed through official processes and statements.
The absence of recording, perceived by participants as a gesture of respect for their pri-
vacy and confidentiality, encouraged a depth of discussion that might not have been

achievable otherwise.

A total of 18 interviews were conducted, each following a semi-structured format. The
combined duration of these interviews was approximately 15 hours. The interview notes,
which were thoroughly proofread, resulted in 56 pages of documentation. Key quota-
tions and significant insights were formalized immediately following each interview ses-
sion. Due to the absence of recorded audio, it was not feasible to document all key an-
swers in quotations. Consequently, some essential points were documented in bullet
point format. Detailed profiles of the interviewees, including their reference abbrevia-

tions, and the durations of their respective interviews are provided in Appendix 2. To
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ensure the anonymity of the participants, the duration of their employment in the ma-
rine industry is reported using a three-step scale: less than 10 years, 10-20 years, and

more than 20 years.

3.4 Data analysis

In qualitative case study research, data analysis is a critical phase that involves interpret-
ing and making sense of the empirical material collected from the case study. Rashid et
al. (2019) emphasize the importance of thorough data analysis, as it not only contributes
to understanding the phenomenon under investigation but also shapes the quality of the
study (Eisenhardt & Graebner, 2007). The first step in data analysis involves the interpre-
tation and analysis of the raw empirical data collected during the case study. Rashid et
al. (2019) advocate for a systematic approach to data analysis, which involves organizing
and coding the data into identify patterns and themes. Additionally, they highlight the
importance of triangulating data from different sources to enhance the credibility of the
findings. In this study, the data credibility is improved by conducting multiple interviews
with various individuals in different roles and functions within the same system integra-

tion company.

This study also incorporates the approach proposed by Gioia et al. (2012) for organizing
qualitative data. This data analysis method emphasizes the importance of creating an
initial data structure that categorizes findings into first-order concepts using interview-
ees’ terms and then abstracting these into second-order themes that that the researcher
identifies. These second-order themes can point to overarching dimensions and a
grounded foundation for a comprehensive framework for understanding the strategic
supplier selection of system integrators in the marine industry. Also, by organizing the
data in this manner, deeper insights can be drawn into the strategic and contextual fac-
tors that influence decision-making instead of listing findings purely based on the inter-

view questions.
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Preliminary first-order categories, second-order themes, and overarching dimensions
can be derived from interview questions and adjusted if needed after the final interview
analysis. Figure 12 graphically illustrates how first-order categories, second-order
themes, and overarching dimensions are connected. Each second-order theme is color-
coded, and these same color codes will also be used in the revised framework to ensure
that preliminary categories, themes, and overarching dimensions are represented. Sup-
plier management and engagement theme is colored light grey, sourcing strategies and
processes theme is colored dark grey, supplier selection and decision-making theme is
colored light blue, and external and competitive factors theme is colored dark blue. Table
2 presents a table where some key answers from interviewees will be filled in. These

answers shall also be color-coded and are used for revising the theoretical framework.

First-order categories  Second-orderthemes  Overarching dimensions

A. Supplier management 1. Supplier
practices management and
B. Supplier relationship and engagement
engagement
Strategic supplier
management and
- - ™ sourcing
C. Sourcing and outsourcing 2. Sourcing
strategies strategies and
D. Supplier approval and processes
evaluation )
E. Supplier selection criteria 3. Supplier selection h
F. Decision-making process and decision-making
j\ Supplier selection
and external
G. Externalinfluenceson T IEREE
supplier selection
H. Competitive and strategic
considerations

Figure 12. Connections between first-order categories, second-order themes, and over-
arching dimensions
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Table 2. Blank table where key interview answers will be filled in

Second-order themes and Interviewee answers
first-order categories

1. Supplier i nent and 1ent

A. Supplier management practices

B. Supplier relationship and engagement

2. Sourcing strategies and prc
C. Sourcing and outsourcing strategies

D. Supplier approval and evaluation

3. Supplier selection and decision-making
E. Supplier selection criteria

F. Decision-making processes

4. External and competitive influences
G. External influences on supplier
selection

H. Competitive and strategic
considerations

3.5 The assessment of the quality of data

Quality of the data and the study in general refers to the consistency and stability of
measurements over time and across different conditions. Unreliability is generally
caused by four main causes: participant error, observer error, participant bias, and ob-
server bias (Robson & McCartan, 2016, p. 106—107). Participant error occurs when vari-
ations in individual performance occur due to factors like fatigue or time of day. The
interviews were held during office hours at varying times of the day. Some interviews
were conducted while the interviewee was driving or engaged in other activities, which
could negatively impact the quality of the collected data. Observer error occurs when
the one collecting data makes mistakes in recording or interpreting information, leading
to inconsistent results (Robson & McCartan, 2016, p. 106—107). The researcher prepared
for each interview well beforehand by preparing the template for note taking and re-
serving a long enough time slot for both the interview and summarizing the answers to
the table. However, Oates et al. (2022) claim that with increased privacy, anonymity, and

non-recorded interviews, the risk of low data quality increases.

Participant bias occurs when participants consciously or unconsciously alter their behav-

ior or responses to align with perceived expectations or desires, affecting the accuracy
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of the data collected (Robson & McCartan, 2016, p. 106—107). Observer bias occurs
when the personal beliefs, preferences, pr prejudices of the observer influence their in-
terpretation or assessment of the data, potentially distorting the findings. Both the par-
ticipants and the researcher can be considered partly biased due to supplier—customer
relationship. Interviewees could have withheld information that would directly benefit
the case supplier company that the researcher is employed by. The risk of false infor-
mation was mitigated by cross checking the answers from interviewees working for the
same system integrator company. Multiple interviewees working for the same system
integrator company, partly also in the same function, also improves the quality of the

gathered data.

The quality of research is determined not only by the collection of empirical material but
also through analysis and reporting (Rashit et al., 2019; Eisenhardt & Graebner, 2007).
Gibbert et al. (2008) further elaborate that the quality of the study can be evaluated
based on internal validity, construct validity, external validity, and reliability. Internal va-
lidity refers to the causal relationships between variables and outcomes, emphasizing
the importance of these relationships in both data collection and analysis phases. Con-
struct validity concerns the adequacy with which a concept is operationalized. External
validity addresses the generalizability of the findings suggesting that the conclusions
should be applicable even in contexts not specifically studied. Reliability involves the de-
gree to which the study is free from random errors that could prevent future researchers

from replicating the research.

The assessment of internal and construct validities in this study involved a comparison
with existing literature to ensure there are no significant differences between previously
established data and the current findings. External validity can be tested by contrasting
these results with studies of system integrators outside the marine industry, where sup-
plier selection practices are theoretically expected to be similar. However, at the time of

this study, robust research in this specific context was lacking. The reliability of the study
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has been significantly enhanced by conducting multiple interviews, thereby strengthen-

ing the research framework, and contributing to the overall integrity of the findings.
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4 Findings

4.1 Supplier pool of system integrators

Based on the interviews, system integrators have fewer than 50 suppliers, with around
10 considered key suppliers. Many interviewees highlighted the distinction between to-
tal suppliers and key suppliers, often referring to key suppliers as partners (S13, SMS7;
Sl4, SMS8).

“We have around 40 suppliers of which around 10-15 can be considered as key
suppliers or partners.” (514, SMS8.)

Generally, larger system integrators have more suppliers in their pool, though there are
exceptions. For instance, SI4, a small system integrator, works with various systems with-
out focusing on a specific market segment or vessel type, resulting in a relatively high
supplier pool of 40 suppliers despite its small size (SI4, SMS8). Increasing the supplier
pool raises costs and offers diminishing returns beyond a certain point

“We have around 20-30 key suppliers. This is the range of suppliers we want to
keep. Increasing the number of suppliers increases costs and does not yield much
more benefits.” (511, SMT2.)

However, if a system integrator plans to expand into a new market segment or vessel
type, they may need to find new suppliers with products that fit the specific require-

ments of that market (SI3, SMT5).

4.2 Product and supplier categorization

Based on the interviews, it is evident that system integration companies generally do not
have clear and visible product groups. Most system integrators group the same products
from different suppliers into a single group. For instance, transformers with different
power ratings from various suppliers are all categorized under a single transformer group.
In larger system integration companies, each product group typically has a dedicated
product owner responsible for ensuring that the products meet requirements and main-

taining supplier cooperation (SI, SMT1; SI1, SMP1; SI2, SMT4).
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“There are no clear product or supplier groups. Each product in practice can be
considered as a group and each group has a dedicated product owner.” (SI11, SMT1.)

“Yes. Our supplier relationship management system is based on Kraljic’s purchasing
matrix for categorizing products and suppliers based on their risk and profit im-
pacts. Also, all products have dedicated product owners.” (511, SMP1.)

This practice indicated that, aside from the procurement function, system integrators
discuss products as single units rather than grouping them into subsystems at a company
level. An exception to this is SI2, which segments its products into five groups: complex
electrical, simple electrical, navigation, communication, and control groups (SI2, SMS5;
SI2, SMT4). These groups are further divided into easy-to-switch and hard-to-switch
products (SI2, SMT4).

“Yes. All products are segmented into five groups: complex electrical products, sim-
ple electrical products, navigation products, communication products, and control
products. Each segment is split into easy-to-switch and hard-to-switch prod-
ucts.” (512, SMT4.)

Sl4 categorizes its products into three groups: under 1000 kW power-rated products,

over 1000 kW power-rated products, and software products (Sl4, SMS8).

Interviewees also mentioned the existence of unofficial product groupings. Most com-
mon grouping divides products into important/complex products and not im-
portant/commodity products (SI1, SMS1; SI1, SMS3; SI3, SMS6). Important/complex
products include items like power electronics, while not important/commodity products
include products like transformers (S11, SMS1). Another unofficial grouping differentiates
products by lead time, categorizing them into long lead time and short lead time items
(SI1, SMT2). Control system hardware can be treated as bottleneck items due to their
procurement challenges (SI1, SMP1). However, other interviewees, apart from SI1, SMP1,
did not mention bottleneck items or leverage items.

“In practice we mostly discuss important products and not important products.
However, we do have leverage and bottleneck items as well. Take control system
hardware — little complexity of supply but highly important. Traditionally these are
short lead time off the shelf items but also difficult to change supplier because of
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engineering obstacles. Easy to fall into the trap of not making a strategy for them.”
(SI1, SMP1.)

“I have conducted a survey internally about categorizing products, but to be honest,
there are many different opinions on the topic and no single way to look at
things.” (511, SMP1.)

The four interviewed system integrator companies that function as separate business
units under larger manufacturing companies share the same procurement systems with
their parent companies. SI1 and SI2 have their own procurement teams, while SI3 and
SI5 have single individuals handling procurement for the system integration business unit.
Sl4 does not have a dedicated procurement person, but procurement duties are man-
aged by personnel from sales and technical functions. SI1 uses the same Supplier Rela-
tion Management (SRM) system as its parent company, which is based on Kraljic’s (1983)
purchasing matrix.

“All of our suppliers have a rank in our supplier relationship management system.
Key metrics for rank determination are for example quality, on time delivery, and
supplier response time.” (511, SMP2.)

SI2 also utilizes an SRM system that ranks suppliers into three groups (A, B, and C) based
on metrics such as price and delivery time. Group A consists of 3-5 preferred suppliers
for a single product, group B includes most suppliers, and group C comprises a few
backup suppliers.

“Suppliers for each product are ranked in three groups, A, B, and C on our supplier
relationship management system. A group has 3—5 suppliers. These can be consid-
ered as key suppliers. B group has many suppliers. These can be considered alter-
native suppliers. C group has few suppliers. These can be considered as back-up
suppliers.” (512, SMS5).

Despite these SRM system rankings, interviews with most sales and technical functions
reveal that there are no clear supplier groups. Unofficial supplier groupings include sup-
pliers categorized by location (SI1, SMS1; Sl1, SMS2), suppliers with and without frame
agreements (SI1, SMS2), approved and non-approved suppliers (SI1, SMS4; SI3, SMT5;
SI5, SMS9; SI5, SMP3). Products can also be categorized as long and short lead time items

(S11, SMT2). Additionally, suppliers can be unofficially grouped into those providing serial
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production products, and those offering tailor-made customizable products (SI3, SMS6;
SI3, SMS7; Sl4, SMS8). Generally, large supplier companies offer serial production and
little customization while smaller supplier companies offer more customization (Sl4,

SMS8).

4.3 In-house manufacturing, outsourcing, single sourcing, and multi-

sourcing

Most system integrators opt to make control systems in-house while procuring all other
products. The primary motive for maintaining control systems in-house is their critical
role in system integration, providing a competitive edge and differentiation. Control sys-
tems can also be too critical to outsource due to quality and development prioritization
reasons. In-house manufacturing also allows prioritization, reducing delays from devel-
opment to implementation. Lastly, control systems are always included in the system
integrator’s scope leading to high volumes.

“Customizable in-house developed control systems allow more control on the prod-
uct and the overall development. It also helps us differentiate ourselves from the
competition. Control systems are also always included in our delivery scope so the
volume is high.” (SI3, SMT5.)

“In-housing improves quality control, enables prioritization, and can shorten time
from development to practice. In-housing is never done to cut costs in western sys-
tem integrator companies.” (513, SMS7.)

“Buy hardware, make software!” (512, SMT4.)
“It is impossible to do system integration without own control system.” (511, SM4.)
“Control systems are too important to be outsourced.” (SI1, SMS2.)

SI1 has experimented with outsourcing control systems but ultimately decided to retain
their control systems in-house (SI1, SMP1). The strategy of “buy hardware, make soft-
ware” (SI1, SMT4) highlights the importance of control systems in system integration.

Some system integrators have parent companies that manufacture certain products,
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which these integrators can utilize. However, based on the interviews, they are usually
not restricted to using only these products and have the flexibility to procure from the
entire market.

“Procuring products from all suppliers allows flexibility which is critical in system
integration.” (511, SMS1.)

Furthermore, the production volume for individual products with certain power ranges
is typically too low to justify in-house manufacturing.

“We make control systems in-house while buy all other products from various sup-
pliers. The main reason for buying products from suppliers is that the volume for
each single product in a certain power range is too low for in-house manufacturing
to make sense.” (511, SMT1.)

Occasionally, system integrators enter into licensing agreements with external suppliers
to offer exclusive products to shipyards and ship owners, thereby retaining Intellectual
Property Rights (IPR). An example of this is Sl4, which has utilized such agreements for
certain products (S14, SMS8).

All interviewed system integrators aim to multi-source all outsourced products. SI1, for
instance, multi-sources everything except some control system hardware (SI1, SMT2; SI1,
SMT3).

“All outsourced products are multi-sourced except some control system hardware,
computers, and so forth. These are outsourced due to the difficulty of switching
suppliers and high switching costs caused mostly by engineering.” (511, SMT3.)

Additionally, SI1 occasionally engages in joint development projects with single suppliers
to create new products with advanced technologies and functionalities.

“Joint development projects are first single sourced from the supplier we are doing
joint development with. However, the long-term goal is to transition to multi-sourc-
ing these products when other suppliers can offer the same technology or function-
alities.” (S11, SMS2.)

The intention behind multi-sourcing is to mitigate risks and enhance flexibility even fur-

ther in the supply chain, ensuring a more robust competitive approach to procurement.
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Single sourcing, while sometimes necessary, increases risk (SI1, SMT1; SI4; SMSS8; SI5;
SMT6) and can lead to higher unit prices (SI1, SMT1).

“Single sourcing a certain product from a supplier that goes out of business, can
leave system integrator to a bad situation.” (S5, SMS9.)

“There are two reasons why single sourcing is avoided. Firstly, it significantly in-
creases risks because the supplier can become unavailable for one reason or an-
other. Secondly, it is hard to push down the price if there is just one supplier for that
specific product and that supplier knows it.” (SI11, SMT1.)

Therefore, by having multiple suppliers for the same product, integrators can reduce unit
prices. Sometimes system integrators can develop new suppliers for a product that they
see that they have too few suppliers.

“New suppliers can be developed in case there are too few suppliers for a certain
product.” (511, SMS3.)

“We also try to develop our suppliers. This can include things like customer feed-
back sharing, functionality improvement requests, finding possible ways to cost-
optimize, as well as sometimes motivating to make new products.” (SI11, SMT1.)

Smaller system integrators may be forced to single source due to limited resources for
supply chain management and insufficient volumes. Transitioning from single sourcing
to multi-sourcing is typically pursued as system integrators aim for growth.

“Single sourcing is avoided but sometimes necessary due to low volumes for certain
products and limited resources for supplier interaction and product integra-
tion.” (513, SMS6.)

“At the moment some products are single sourced but as we aim to grow in volume,
revenue, and personnel, we are transitioning to multi-sourcing all products.” (SI3,
SMT5.)

However, in some instances, even smaller system integrators are required by their parent
companies to adopt a multi-sourcing strategy. For example, SI5 follows a guideline from

its parent company mandating three suppliers for each product (SI5, SMT6).
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Based on the interviews, there is very little intentional balancing of supplier shares
among large (SI1) and medium-sized (SI2) system integrators. There is no strict threshold
for the highest allowed share for a single supplier before it is considered single sourcing.
The distribution of shares among suppliers is typically determined by market conditions,
and occasionally, one supplier may dominate for some period.

“We don’t have a set maximum supplier share value that we do not want to cross.
Strategic supplier share balancing can sometimes be evaluated but it does not hap-
pen often. Supplier shares mostly depend on the market conditions. Sometimes
there can only be a single supplier that may dominate its competitors for some
period until the competitors catch up and become competitive again. During this
domination period, it is natural that the supplier gets a high share of the vol-
ume.” (S11, SMP1.)

For larger system integrators (SI1 and SI2), a single supplier rarely exceeds 50-60 % of
the share for a multi-sourced product (SI1, SMS2; SI1, SMT3; SI2, SMS5; SI2, SMT4).
While strategic supplier sharing is sometimes evaluated, there is generally no intentional
sharing among suppliers. In contrast, for smaller system integrators, the share for a single
supplier can be high. For example, for SI3, the most dominant supplier accounted for 35 %
of the turnover in the system integration business unit, although this supplier provided
many different products

“Annual share for each supplier depends heavily on business volumes. Sometimes
we have a large project with multiple vessels where many different products are
supplied by a single supplier. This can temporarily give a high share for certain sup-
pliers. For example, one year the biggest supplier received 35 % of the entire turn-
over of our system integration business unit.” (SI13, SMS6.)

Sometimes, system integrators may become temporarily extremely dependent on cer-
tain suppliers. This can be considered as a significant risk. Also, some small system inte-
grators, such as Sl4, may intentionally balance supplier shares to maintain suppliers’ in-
terest in them.

“We are sometimes intentionally balancing the share between some suppliers. As
we are a small system integrator, it is not granted that all suppliers, especially large
supplier companies, remain interested in us if we don’t bring any volume for them
for a long time period.” (514, SMS8.)
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4.4 New supplier approval process

The new supplier approval process varies significantly based on product complexity and
the size of the system integrator. Complex and strategic products need a longer approval
process than simpler products. Larger system integrators, like SI1, may take several
months to approve suppliers for complex products, while simpler products might only
take a few weeks (SI1, SMS2).

“New supplier approval process depends on product complexity. The more complex
the product is, the longer the approval process.” (512, SMS5.)

“Approval process depends on product complexity. For tailor made complex prod-
uct suppliers, the approval process can be considered as starting a partnership. In
addition to the official approval process, personal relationships with the supplier
are also built.” (513, SMS6.)

“Product complexity is one of the key determinants of the approval process dura-
tion. For simple products the approval process can be done in 1-2 weeks if needed
while for strategic and critical products it can take around 3 months.” (S11, SMS2).

In contrast, medium-sized system integrators such as SI2 and smaller ones like SI3 may
only require a few days to approve suppliers of simple products (SI2, SMS5; SI2, SMT4).
“Simple product suppliers can be approved in a day.” (S12, SMT4.)

“Supplier approval can take anything from few hours to few weeks, depending on
product complexity, travelling schedules for audits etc.” (514, SMS8.)

In extreme cases, the approval process can take years and sometimes the supplier is
never approved.

“One terrible example was a supplier that we were evaluating for two years. We
had many people working on the supplier approval doing a lot of work, travelling
multiple times to the supplier etc. The end result was that the supplier was never
approved.” (SI1, SMT2.)

Most potential new suppliers are usually identified by the sales function (SI11, SMS4).
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For SI1, SI2, and SI5, there are strict approval processes that must be followed before
purchasing any products. The approval process typically begins with a technical and com-
mercial evaluation of the product (SI1, SMS1; SI1, SMS2; SI1, SMP1; SI2, SMT4). This
phase can be considered as a pre-approval phase.

“New supplier approval begins with a technical and commercial pre-approval done
by sales and technical departments. After the pre-approval, procurement depart-
ment takes over and completes the approval process. If a supplier passes the pre-
approval process, they are usually approved sooner or later.” (S11, SMT3.)

If the product passes this pre-approval, the procurement function then handles the offi-
cial approval process, which includes supplier audits, quality control evaluations, service
assessments, production capacity checks, and documentation quality reviews (SI1,
SMT2). Additional evaluations include financial evaluations, such as credit ratings as well
as future business plans and organizational structure assessments (SI1, SMP1; SI2, SMS5).
Supplier reference lists are also closely assessed during supplier evaluation and approval

process (SI5, SMT6).

Smaller system integrators, like SI3 and Sl4, often have lighter approval processes. SI3
prefers to establish partnerships and build personal relationships with suppliers (SI3,
SMS6). SI4 assesses supplier size and prefers to collaborate with suppliers of similar size.

“We have quite light approval processes. It still includes things like commercial and
technical evaluation, health and safety audit, quality audit, supplier capability eval-
uation etc. One thing we also evaluate is the supplier size. We prefer to work with
smaller suppliers that are similar to our size. With similar size suppliers the ways of
working match well and we can both be flexible.” (S14, SMS8.)

SI5, despite being flexible in reaching out to various suppliers quite freely, requires that
all suppliers go through an official approval process by the procurement function of their
parent company before purchasing their products.

“We are allowed to operate and interact with any suppliers very freely. However,
we must follow the parent company supplier approval process before sending any
purchase orders. This process includes things like audits, financial evaluation,
checking supplier’s reference lists, production capabilities etc.” (SI5, SMS9.)
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Occasionally, parent company strategies may restrict the use of certain suppliers, espe-
cially if the supplier competes with the parent company in other business areas (SI1,
SMS1; SI1, SMS2). Risks associated with integrating products from new suppliers are mit-
igated by thorough testing in a test facility or through a pilot project, which may need to
be in operation for some time before the supplier’s products are approved for further
use.

“We prefer to test products in a separate test environment or in a pilot project be-
fore officially approving the supplier. Sometimes we want to wait until the pilot
project is delivered and in operation before the supplier is approved. Sometimes
there can be parallel projects with the supplier but this is all based on case by case
risk evaluation.” (S11, SMP1.)

“New suppliers of critical products are often tested during their approval process
to mitigate risks on the first project together.” (S11, SMT3.)

4.5 Supplier selection process, factors, and decision-making for a specific

system

When a system integrator is asked by a shipyard to quote a system, the sales function
usually reviews the system specifications and selects a few suppliers that can provide the
necessary products (SI11, SMS1; SI1, SMS2). For larger system integrators like SI1, which
have more resources dedicated to supply chain management, the general practice is to
request quotes from at least two suppliers for each product in the specific system. Often
suppliers of standard products provide price lists for system integrators that they can
utilize when estimating budgetary system price to shipyard. System integrator’s technical
function typically maintains a list of suppliers that are well-suited to specific systems and
power ratings.

“For a budgetary bid we usually ask quotes from minimum two suppliers for each
product. This is done by our sales engineers.” (511, SMS1.)

“On early sales phase our sales team is often using price lists from our standard
product suppliers. For complex project tailored products we have to either ask for
quotes, estimate a price based on previous offers, or sometimes we can use config-
urators provided by the supplier.” (511, SMT1.)
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“Technical department provides lists of suppliers that are a good fit for certain sys-
tems. In practice we give recommendations whose products fit well to which kind
of vessel and system type with its specific requirements and needs. The preliminary
supplier selection is based on how well the supplier’s power steps match the sys-
tem’s power steps.” (511, SMT2.)

In contrast, smaller system integrators, such as SI3, may only request quotes from the
supplier whose product they think fit best to the system specifications. In some cases,
only one supplier can meet the most complex system specifications.

“All of our suppliers have certain sweet spots where their products fit the best. Usu-
ally, we ask for quotations from the key suppliers that we think are the best fit for
that specific system.” (SI3, SMS6.)

“All our suppliers have certain sweet spots where they perform the best and are the
most cost-effective. For example, on simple systems, we tend to use simple suppli-
ers but for complex systems, we prefer to use the best suppliers. For simple systems
there are many suppliers to choose from. For complex systems, there are only 1-2
suppliers that can fulfill the technical requirements.” (513, SMS7.)

The shipyard aims to build the vessel as cost-effectively as possible, while ship owners
generally focus more on total costs including both building and operational costs. The
shipyard proposes the most affordable system integrator to the ship owner. If the ship
owner prefers a different, more expensive system integrator or wants to have a certain
supplier, the shipyard requires the ship owner to pay a premium.

“Shipyards want to build the vessel as cost-effectively as possible while ship owners
are also interested in operational costs so there is some controversy between ship-
yards and ship owners. This means shipyards aim to fulfill the design requirements
with as little initial cost as possible and they do not pay too much attention to op-
erational costs. After the final bidding round, the shipyard recommends the cheap-
est system integrator bid with their supply chain to the ship owner. If the owner
wants to select another integrator or change some suppliers, they need to pay a
premium to the shipyard.” (515, SMS9.)

The goal of the system integrator is to fulfill system specifications at the lowest initial
and life-cycle cost (SI1, SMP1). However, approaches vary among system integrators. For
instance, SI4 does not offer global after-sales and spare parts services (S14, SMS8), while

SI1 and SI5 closely assess life-cycle costs due to their specialization in life-cycle solutions
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(SI1, SMP1; SI5, SMT6). SI2 and SI3 are seldom the cheapest but strive to convince ship
owners of the superiority of their solutions (S12, SMS5; SI3, SMS6).

“Most often, our goal is to meet the system specifications for the lowest initial cost
and/or life-cycle cost. We offer a wide range of life-cycle solutions to ship owners.
However, there are differences between vessel types and ship owners. Some pay
more attention to life-cycle costs than others.” (SI1, SMP1.)

“Our core business is not based on life-cycle solutions. In practice this means that
we are not focusing on reselling spare parts and providing on-site support. We do
most of our support remotely and value suppliers whose products can be remotely
accessed.” (Sl4, SMS8.)

“We are rarely the cheapest system integrator in the race. However, we aim to pro-
vide the very best system out there to the ship owners. Often, ship owners are will-
ing to pay a premium to get our system into their vessel.” (513, SMS6.)

In simpler markets, such as Liquefied Natural Gas (LNG) carriers, competition is primarily
focusing on price, while in advanced luxury markets, such as mega yachts and cruise
ships, ship owners are willing to pay more for additional technological features (SI3,
SMS6; SI5, SMS9). This implies that usually system integrators who primarily compete
based on lowest system price tend to concentrate on simpler markets. In contrast, those
who emphasize system superiority typically target more advanced and sophisticated
markets. Consequently, it can be assumed that the market a system integrator targets

may influence the type of suppliers they choose.

Based on the interviews conducted, the two most important factors in the supplier se-
lection process for a specific system are technical fit and price. Technical fit includes fac-
tors such as efficiency, protection, size, weight, and power rating (e.g. SI1, SMS1; SI1,
SMT2, SI1, SMT3). Supplier’s product compatibility with system integrator’s control sys-
tems is also part of the technical fit (SI4, SMS8). Product power ratings are a crucial factor
in determining technical fit.

“Power rating can be a key determinant for the supplier selection. For instance, if
Supplier A’s product is rated and optimized for 1000 kW and Supplier B’s product is
rated and optimized for 1200 kW, but the system specification requires 1100 kW,
Supplier A would need to use their next higher power step, let’s say 1500 kW while
Supplier B can meet the requirement with their 1200 kW. This often makes supplier
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B’s product a significantly better fit because Supplier A’s product would be more
over-dimensioned.” (511, SMT2.)

Additionally, price is a critical factor in supplier selection, as system integrators strive to
fulfill system specifications at the lowest initial and life-cycle costs, despite minor varia-
tions between system integrators, ship owners, and vessel types. Price was mentioned
by every interviewee as a key factor in supplier selection. For simple products, pricing
can even be the only factor in supplier selection.

“Of course, price is important. For simple products, competitive pricing is the one
key factor if delivery time and marine classification requirements are met. For com-
plex products, price is a bit less important, but with too high prices, we cannot win
project.” (SI3, SMS7.)

In addition to technical fit and price, other significant factors in supplier selection include
delivery time and reliability as well as supplier’s reference list on similar projects (SI1,
SMP1; SI1, SMP2; SlI1, SMS4; SI5, SMS9). Supplier reference lists are especially important
for new system integrators who do not have an established reference list of their own
yet (SI5, SMS9). This means that new system integrators may prefer suppliers with long
and proven reference lists to build credibility towards shipyards and ship owners.

“In addition to price and technical fit, we also assess delivery time, supplier location,
quality, and supplier’s reference list on similar projects.” (511, SMS1.)

“Supplier’s reference list in the same country as the yard, preferably in the same
vessel type, can help us convince shipyards and ship owners to select us as the sys-
tem integrator as we do not have a reference list of our own on that market
yet.” (SI5, SMS9.)

Product quality is also crucial, although it is usually assessed at a general supplier level
rather than for specific projects (SI1, SMP1). Smooth collaboration and strong personal
relationships between the system integrator and supplier are vital, especially for com-
plex products (SI1, SMS1; SI1, SMS3; SI1, SMS4). Supplier’s fast response time is im-
portant for smooth collaboration. For complex products smooth collaboration and qual-

ity can even be considered one of the most important factors in supplier selection (SI3,
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SMS7). Furthermore, suppliers who provide valuable feedback on system optimization
are highly valued (SI1, SMS3).

“Product quality is also one of the key factors but it is mostly evaluated by procure-
ment and after-sales on a general supplier level instead of project specifically.” (SI1,
SMP1.)

“Smooth collaboration is key and can help the supplier to be chosen as a supplier,
especially for complex products. For example, if | reach out to two suppliers and
one of them answers within a day, provides feedback on system optimization, and
is a nice person to work with and we get along well, while the other supplier comes
back in a week with just a budgetary quote, I’'m going to be somewhat in favor of
the first supplier, aren’t 1?* (511, SMS4.)

“For complex products, supplier’s competence, support, smoothness in collabora-
tion, and response time can even be considered as key factors.” (513, SMS7.)

Supplier location can be critical in certain projects. In some countries, shipyards may
heavily favor local suppliers and exclude certain foreign suppliers, whereas in other coun-
tries, shipyards may not place as much importance on the supplier location. In addition
to supplier location, supplier size is also part of the supplier selection factors as smaller
system integrators and ship owners may favor suppliers close to their size while large
ship owners may prefer to work with globally known suppliers.

“Supplier location is a tricky one. For example, some Chinese shipyards might re-
quire local suppliers, while Korean shipyards may exclude Chinese suppliers. Con-
versely, some yards do not care at all where the supplier is located.” (515, SMS9.)

“We prefer to work with suppliers close to our size. As we are a small system inte-
grator, we tend to favor smaller suppliers because then we can all be flexible. (514,
SMS8.)”

“Size of the supplier matters. We might favor smaller suppliers as we are also some-
what small. This same logic can also happen at ship owners. For example, some
major ship owners may favor globally well known supplies, while smaller and fam-
ily-owned ship owners may prefer smaller local suppliers.” (513, SMT5.)

The supplier’s after-sales strategy, including the sale of spare parts, is also a significant

factor for some system integrators. This aspect is particularly important for system
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integrators who focus on after-sales service or life-cycle solutions and do not want to
compete against their suppliers in this market.

“As we deliver life-cycle solutions, we prefer that our suppliers do not provide ex-
tensive life-cycle services or, ideally, even spare parts directly to the ship owners.
Some smaller suppliers may sell spare parts exclusively through system integrators
and let us handle the entire after-sales business, while some suppliers might offer
their own system integration and life-cycle solutions.” (515, SMS9.)

The supplier’s sales strategy is similarly significant. Both SI1 and SI2 prefer that suppliers
do not sell their products directly to shipyards, circumventing system integrators, as this
can disrupt system integration and diminish the system integrator’s scope (SI1, SMT3;
SI2, SMS5). However, there are differences between system integrators, for instance, SI5
does not object to shipyards purchasing products directly from suppliers, as SI5’s busi-
ness is centered on system control and life-cycle solutions instead of reselling products.

“We value suppliers that don’t sell their products directly to shipyards. We’ve had
cases where, before signing, shipyards reached out to our suppliers and got offered
products at a lower price. This allowed the shipyard to come back to us, saying they
would purchase the product themselves and we had to integrate it into the system.
This not only reduces our scope but also risks leaving out some critical product op-
tions required in the system.” (511, SMT3.)

“We are okey with shipyards purchasing products directly from the suppliers in-
stead of us. In some cases, we might even encourage them to do so. This is because
our main focus is not on reselling hardware but more on system integration and
life-cycle solutions.” (SI5, SMSS9.)

Supplier financial stability is another assessed factor, particularly for large projects that
span multiple years and vessels. Ensuring that a supplier is financially stable mitigates
the risk of them going out of business during the project (SI13, SMS7; SI5, SMS9; SI5,
SMP3). Also, on some system specifications, certain suppliers can be pre-named based
on the ship owner’s preference. However, system integrators can suggest alternative
suppliers (SI1, SMT1; SI2, SMS5, SI3, SMS7).

“Some suppliers have brilliant products, but their financial stability is too low for us
to commit to them as the risk of them going out of business during the project is
too high.” (S13, SMS7.)
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“1 would say in around 20-30 % of projects, some suppliers are pre-named on the
makers list. We can suggest alternative suppliers, but with varying results.” (511,
SMT1.)

Finally, the importance of sustainability in supplier selection is noted, though it is typi-
cally addressed during the supplier approval process and may not be a primary factor in
specific project decisions. Meeting sustainability standards such as ISO are generally con-
sidered sufficient for supplier approval (SI11, SMP1; SI2, SMS5). Suppliers who signifi-
cantly exceed ISO standards typically do not receive additional credit in supplier selec-

tion.

Based on the interviews, the sales function plays the most significant role in supplier
selection, often making decisions independently. The technical function typically creates
a list of suppliers that the sales can use while also providing them guidance on system
optimization, including supplier selection. The procurement function is also involved but
their power over supplier selection is limited. The procurement function may also handle
the purchasing of simple products and possibly bundling projects to negotiate better
terms. For large and strategic projects, the company’s top management may also ap-
prove the supply chain

“Sales function plays a key role in supplier selection because they have the best
market knowledge including insights on shipyards, ship owners, competitors, pref-
erences, and potential exclusions. While they have certain limits set by the technical
and procurement functions, they are allowed to make fairly independent decisions
within those boundaries.” (511, SMP1.)

“Sales function is selecting suppliers quite independently during the sales phase.
They may ask our technical team for input or approval for systems that have some-
thing new in them. However, some of our input may be ignored.” (511, SMT3.)

“The sales team is selecting suppliers from the list of suppliers we in technical team
have listed and recommend for certain systems. The procurement team may han-
dle purchasing simple products and possibly bundle projects together to increase
order volumes from suppliers.” (512, SMT4.)

“For some strategic and large projects, our top management might decide part of
the supply chain.” (511, SMS1.)
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Generally, technical and procurement functions are allowed to express their opinions
and approve the supply chain, but ultimately, the primary decision-makers are in the
sales function. However, the decision-making process within the sales function can
sometimes overlook certain factors while leaving factors like supplier performance on

on-going projects and supplier rating on SRM system unacknowledged.

“Sales team is making supplier selection decisions quite independently. We in pro-
curement are not too involved but | wish we were because the sales function is not
necessarily always up to date with issues on on-going projects, nor can they see
the supplier rating in our SRM. Our role in supplier selection is to give input and
check frame agreements with our suppliers etc.” (511, SMP2.)

Four high-level phases characterize the sales cycle on the system integrator side: the
budgetary bidding phase, the binding bidding phase, contract signing, and starting the
project (e.g. SI1, SMS2; SI1, SMS4; SI2, SMS5). Generally, the sales function selects sup-
pliers independently during the early budgetary stage until the binding stage (e.g. SI1,
SMS1; SI1, SMS2; Si3, SMS7). At binding stage at latest, also technical and procurement
function review the supply chain. At this stage they may check frame agreements with
suppliers for the project or possibly evaluate bundling projects. However, the procure-
ment function’s power regarding supplier selection is limited, especially for strategic
products. Before SI1 submits a binding bid to the shipyard, the sales, technical, and pro-
curement functions have all reviewed the supply chain. If the system integrator has ded-
icated product owners, they can also affect supplier selection regarding their product
(SI1, SMT1; SI3, SMS6). Typically, at least two suppliers for each product are kept in con-
sideration until the contract is signed with the shipyard. Once the contract with shipyard
is signed, the project is handed over to technical and project management functions who
handle the delivery of the system (e.g. SI1, SMS2; SI1, SMP1; Sl4, SMSS8).

“During the early sales phase or so-called budgetary bidding phase, we in sales
select the possible suppliers for the system. Usually there are multiple suppliers for
each product in the system. Once we move to the binding bidding phase, product
owners, the technical team, the procurement team, as well as sales team manage-
ment review the supply chain before submitting the bid. At this stage some of the
suppliers are disqualified and we are left with just a few back-up suppliers. If we
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win and sign the contract, we hand over the project to our technical and project
management teams who handle the project delivery.” (511, SMS2.)

Throughout the sales phase, multiple suppliers for each product are considered. As the
sales phase progresses towards contract signing, some suppliers are eliminated (SI2,
SMS5). In complex systems, suppliers of complex products are chosen in the early sales
phase and are rarely changed (SI1, SMP2; SI2, SMT4). However, there are differences
among system integrators. SI2 and Sl4 select suppliers for complex products during the
binding stage, while for simpler products, multiple suppliers are still considered (SI2,
SMT4; SlI4, SMS8). The final decision on normal projects regarding supplier selection
rests with the sales function’s management (SI1, SMS1; SI1, SMS4; SI1, SMT3).

“On a general note, the key decision-maker for supplier selection is the sales team’s
management, mainly the head of sales.” (511, SMS1.)

“Usually, the more complex the product is, the less suppliers we ask for quotations
and consider for the system. Suppliers of complex products are rarely changed after
the first binding quote.” (SI2, SMT4.)

“During the early sales phase, we consider multiple suppliers for each product in
the system. By the binding bidding phase we have usually selected all key product
suppliers and have only a few simple product suppliers left to decide on.” (Sl4,
SMS8.)

SI5 is an exception in its supplier selection procedures as the technical function has cre-
ated a short list of preferred suppliers for each system type that they offer (SI5, SMS9).
This approach reduces the resources needed for supply chain management during the
sales cycle and aims to standardize the supply chain for each system type.

“We do quite little supplier selection during the sales cycle. Our technical depart-
ment has created a short list of preferred suppliers for each system and vessel type.
We simply try to stick to these preferences as much as possible and save resources
on supply chain management. This list of preferred suppliers is reviewed and ap-
proved with our business unit’s management.” (514, SMS9.)

Generally, all interviewed system integrators revealed that the supplier list is revealed to
the shipyard and ship owners as late as possible (e.g. SI1, SMS1; SI1, SMS2; SI1, SMT1;

SI3, SMS7). This strategy prevents shipyards from contacting suppliers directly and
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bypassing the system integrator (SI1, SMT3). If not required, suppliers are not mentioned
in the contract with the shipyard (SI1, SMT1; SI1, SMT2; SI1, SMS7). System integrators,
mostly the team handling project delivery, can also change suppliers after signing the
contract with the shipyard (S14, SMS8). Additionally, shipyards can assist system integra-
tors if their chosen supplier fails to deliver on time, as shipyards often have alternative
suppliers they can recommend (SI5, SMP3).

“If there are issues during the project, our project management team can still
change some suppliers during the project.” (514, SMS8.)

“If a supplier fails to deliver on time or the risk of it gets too high, we can change
suppliers during the project, but this is not something we wish to do. In some cases,
shipyards can help us by recommending suppliers they know. If this happens, it is
usually simple products with local suppliers.” (SI5, SMP3.)

4.6 External forces affecting supplier selection

The supplier selection process for system integrators is influenced by external factors,
including shipyards, ship owners, ship designers, and system integrator’s competitors.
Shipyards, particularly those in Asia, often show preference for local suppliers or exclu-
sions of other areas of Asia (SI1, SMS1; SI1, SMT1; SI5, SMS9). Certain system integrators
and product suppliers may also be blacklisted by shipyards based on previous experi-
ences (SI1, SMS1; SI1, SMT3; SI3, SMS7). These preferences and blacklists, although
sometimes lacking solid reasoning, are usually grounded in past performance and com-
plaints received from ship owners. However, if a system integrator is listed in the ship
design specification as a potential system integrator, they generally are allowed to sug-
gest their preferred suppliers, even blacklisted ones.

“Shipyards can affect our supplier selection as they often have preferences on some
suppliers. They may also have blacklists for certain suppliers’ products. Both pref-
erences and blacklists are usually based on shipyard’s own history with the supplier
as well as ship owner’s feedback and may not always have the best reasoning be-
hind them.” (512, SMS5.)

“Shipyards may have preferences for some suppliers while also blacklists for other
suppliers. But as the shipyards rely on our expertise to integrate complex systems
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into their vessels, we may propose any suppliers to them, sometimes even black-
listed ones. Although, there are differences between shipyards.” (511, SMS4.)

However, shipyards vary in their technical engagement as some are deeply interested in
technical details while others defer to the expertise of system integrators (SI1, SMT1; SI1,
SMS4; SI2, SMT4). Occasionally, some shipyards might also affect supplier and system
integrator selection by providing false information to ship owners to influence their opin-
ions.

“There is a massive difference between shipyards. Some shipyards are very into
technical details while others do not get involved too much into system integration
technicalities.” (SI1, SMT1.)

Shipyards can affect both system integrator and product supplier selection. We
have had cases where shipyards have given false information about a supplier or a
system integrator to ship owner, and drastically affected the selection process.” (511,
SMT2.)

Ship owners are another critical factor in supplier selection, often having strong prefer-
ences and presumptions (e.g. SI1, SMS1; SI3, SMTS5; Sl4, SMSS; SI5, SMS9). Their involve-
ment is crucial because they must operate the vessel with the selected products for
many years. Consequently, ship owners tend to have extensive blacklists for suppliers,
driven by a desire to avoid past issues and ensure reliability. While shipyards usually
blacklist system integrators more than suppliers, ship owners’ blacklists focus more on
product suppliers.

“Ship owners can for sure daffect the supplier selection. They may have very strong
preferences for certain product suppliers. They may also blacklist suppliers if they
have performed poorly in operation. It makes sense that ship owners care a lot
about the products inside their vessel because they need to operate the vessel for
the next 30 years.” (511, SMS3.)

“Usually system integrators are blacklisted by shipyards while product suppliers are
blacklisted by ship owners.” (S11, SMT1.)

Relationships between system integrators, shipyards, and ship owners can also affect the
supplier selection. Long-standing relationships between ship owners and certain system

integrators can also influence supplier selection, with trusted system integrators often
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given the authority to make these decisions. Similarly, some ship owners develop strong
ties with specific shipyards, granting them more flexibility in areas outside the ship
owner’s primary concerns (SI1, SMT2).

“We have long and solid relationships with certain ship owners. With these owners
we are trusted and very well listened about the vessel operation, system integra-
tion, as well as our supplier selection.” (511, SMS4.)

“Some ship owners have good relations with certain shipyards and they might al-
low shipyards to do most of the decisions that they do not care too much
about.” (SI1, SMT2.)

Ship designers, although having a less direct impact, still play a role in supplier selection
through design specifications that include size and weight reservations (e.g. SI1, SMS1;
Si1, SMS2; S12, SMT4; SI3, SMS7). For instance, small size or weight reservations can favor
suppliers with more compact or lighter products. Additionally, ship designers might in-
corporate specific functionalities into the system specifications that could exclude cer-
tain suppliers (SI1, SMT1). Some ship designers are influenced by lobbying from suppliers
and system integrators (SI1, SMS2; SI1, SMT1; SI3, SMS6), although most designers main-
tain neutrality (SI1, SMS1; SI1, SMS3; SI2, SMS5).

“Ship designers may have some minor indirect affect on supplier selection due to
weight and size reservations. However, in general, they are fairly neutral.” (Sl4,
SMS8.)

“Ship designers may rule out certain suppliers by basic system design or including
some technical functions into the system specifications. Both system integrators
and product suppliers often provide input into their designs, some may also try to
influence or lobby them. But at the end of the day ship designers are quite neu-
tral.” (511, SMT1.)

The influence of competitors’ supplier selection is acknowledged by most interviewees,
though it is generally not considered a primary factor. However, it can become significant
in certain contexts. For instance, in price-driven, if competitors are utilizing cheaper sup-
pliers, a system integrator might be forced to also utilize more cost-effective suppliers to
remain competitive (SI1, SMS1; SI3, SMT5; SI5, SMT6). Additionally, there are cases

where competitors have successfully convinced the shipyard and ship owner to use a
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particular supplier, thereby forcing other system integrators to adopt the same supplier
to comply with the project requirements.

“In some cases, our competitors have utilized cheap local suppliers, drastically low-
ering the system price, also forcing us to use cheaper suppliers with less features
to be able to come closer to their price level.” (513, SMT5.)

“On some projects another system integrator might have convinced the shipyard
or the ship owner of a certain product supplier. In these cases we may be forced to
also use the same product supplier as the other system integrator.” (513, SMS7.)

Strategic differentiation among system integrators typically occurs at a high level and is
not often project specific. Nonetheless, some system integrators aim to partly distin-
guish themselves during the sales cycle by altering their supply chain to stand out from
their competition (SI1, SMT1; SI1, SMT3).

“Strategic differentiation regarding supply chain is considered on a high level when
choosing the key suppliers of strategic products, but not that much on project
level.” (S11, SMS3.)

“We rarely want to present identical system to the shipyard and ship owner as our
competitors.” (S11, SMT3.)

It is important to note that system integrators primarily compete based on system solu-
tions and control, rather than solely on their supply chain. Typically, system integrators
know what suppliers their main competitors are using for specific systems for strategic
products. Moreover, when integrators face competition from suppliers who also offer
system integration, they may avoid using those suppliers’ products to maintain a com-
petitive edge (SI1, SMT1).

“The suppliers that we select for the system are not everything. Even with the same
supply chain, two system integrators can have quite a different solution.” (514,
SMS8.)

“We usually know what suppliers our competitors are using, especially for strategic
products. However, this does not affect our supplier selection for a specific project
too much.” (511, SMS4.)

“One example when we try to avoid using the same supplier for a certain product
as our competitor is when that supplier is also our competitor.” (S11, SMT1.)
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Smaller system integrators may possess an advantage over larger ones due to lower over-
head costs (SI1, SMS2; Sl4, SMS8). In response, larger system integrators often negotiate
frame agreements with suppliers to secure better terms and leverage their volumes to
reduce unit prices (SI1, SMS2; SI1, SMP2; SI2, SMS5).

“We love competing against large system integrators! We have quite a bit lower
overhead costs and we can be much more agile. This allows us to customize each
system very specifically for that exact vessel.” (514, SMS8.)

“It can be challenging for us to compete on price against smaller system integrators
with smaller overheads. However, us being well-known and our volumes being high,
we can typically get good frame agreements with key suppliers, covering part of
that price gap.” (511, SMS2.)

Based on the interviews, ship owners have the greatest influence on supplier selection,
followed by shipyards, while system integrator’s competitors and ship designers have

comparatively less impact.

4.7 Summary of the findings and the revised framework

The preliminary first-order categories, second-order themes, and overarching dimen-
sions of the Gioia methodology derived from the interview questions did not need to be
altered as the interview answers were well aligned with the framework and no new
themes or dimensions were mentioned. The interviews with various system integrators
revealed several critical insights across both overarching dimensions, strategic supplier
management and sourcing, and supplier selection and external influences. Some of the
key answers organized to first-order categories and second-order themes are presented

in table 3. These answers play a critical role in revising the theoretical framework.
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Table 3. Interviewee answers organized to first-order categories and second-order

themes

Second-order themes and
first-order categories

Interviewee answers

1. Supplier i gement and it

A. Supplier management practices

Al. System integrators have fewer than 50 suppliers, with around 10 considered key suppliers

A2. Increasing the supplier pool raises costs and offers diminishing returns beyond a certain point

A3. Most system integrators group the same products from different suppliers into a single group

A4. In larger system integration companies, each product group typically has a dedicated product owner
AS5. Products are generally considered to be either complex or simple

A6. SRM system assesses various metrics and categorizes products and suppliers by risk and profit
implications

B. Supplier relationship and engagement

B1. Most system integrators opt to make control systems in-house while outsourcing other components
B2. Control systems can also be viewed as too crucial to outsource

B3. Products are often outsourced to maintain flexibility, which is crucial in system integration

B4. By having multiple suppliers for the same product, integrators can reduce unit prices and reduce risk
B5. Smaller system integrators may be forced to single-source due to limited resources and insufficient

volumes

2. Sourcing strategies and processes

C. Sourcing and outsourcing strategies

C1. While strategic supplier sharing is sometimes evaluated, there is generally no intentional sharing
C2. Large supplier companies may lose interest in the system integrator if they get low sales for a long
period

D. Supplier approval and evaluation

D1. Risks associated with new supplier's product can be mitigated by testing in a test facility or through a
D2. The new supplier approval process varies based on product complexity and the size of the system
integrator

D3. More complex and strategic products need a longer approval process

D4. Most potential new suppliers are identified by the sales function

D5. The approval process typically begins with a technical and commercial evaluation of the product

D6. If the product passes this pre-approval, the procurement function then handles the official approval
process

D7. Parent company strategies may restrict the use of certain suppliers

3. Supplier selection and decision-making

E. Supplier selection criteria

E1l. The general practice is to request quotes from at least two suppliers for each product in the specific
system

E2. System integrators may only request quotes from the supplier whose product they think fit best to
the system specifications

E3. Technical function maintains a list of suppliers that are well-suited to specific systems and power
ratings

E4. The two most important factors in the supplier selection process for a specific system are technical fit
and price

ES. Other significant factors in supplier selection include delivery time, reliability, and supplier’s
reference list

E6. Close collaboration and good personal relationships are crucial, especially for complex products

E7. Supplier location can be critical in some projects

F. Decision-making processes

F1. The sales function plays the most significant role in supplier selection, often making decisions
independently

F2. For simple products, procurement function can handle the purchasing

F3. Supplier selection process appears to be subjective, with no pre-set frameworks or models being
utilized

F4. The technical function supports the sales function in creating an optimal technical solution if needed
F5. The procurement function typically becomes involved when the sales project reaches the binding
stage but their power regarding supplier selection is limited

F6. In complex systems, suppliers of complex products are chosen in the early sales phase and are rarely
changed

4. External and competitive influences

G. External influences on supplier
selection

G1. Certain system integrators and product suppliers may be blacklisted by shipyards or ship owners
G2. Ship owners are another critical factor in supplier selection, often having strong preferences and
presumptions

G3. While shipyards usually blacklist system integrators more than suppliers, ship owners focus on
suppliers

G4. Ship designers influence supplier selection indirectly by specifying size and weight requirements
G5. Based on the interviews, ship owners have the highest influence on supplier selection, followed by
shipyards with ship designers having the least impact.

Gb6. If competitors are utilizing cheap suppliers, a system integrator might be forced to also utilize more
cost-effective suppliers to remain competitive

H. Competitive and strategic
considerations

H1. System integrators primarily compete based on system solutions and control, rather than solely on

H2. Smaller system integrators may possess an advantage over larger ones due to lower overhead costs
H3. Larger system integrators often negotiate frame agreements with suppliers to secure better terms

and leverage their volumes to reduce unit price
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System integrators typically manage a limited number of suppliers, with a focus on main-
taining strong relationships with key suppliers. This management approach allows for
better control over supply chain dynamics and ensures the quality and reliability of the
products sourced. Flexibility is maintained through outsourcing all products apart from
control systems, enabling system integrators to adapt quickly to changing project re-
quirements and market conditions. Effective supplier relationship management prac-
tices are crucial, as they help mitigate risks and ensure smooth operation of supply

chains.

Findings highlight the varied approaches to sourcing and outsourcing among interviewed
system integrators. Larger system integrators often leverage their brand and frame
agreements with suppliers to secure favorable terms and reduce costs, while smaller in-
tegrators may rely on single sourcing due to limited resources. On the other hand,
smaller system integrators have less overheads and this can improve their competitive-
ness in terms of price. The approval process for new suppliers is comprehensive and var-
ies based on the complexity of the product and the size of the system integrator. Criteria
for evaluating new suppliers include aspects such as technical capabilities, commercial

viability, and risk assessment.

The selection of suppliers is influenced by several key factors, such as price and technol-
ogy, quality, delivery, service, relationship, reference list, and supplier location. Decision-
making processes within system integrators involve multiple stakeholders and are often
structured to ensure that all relevant factors are considered. The involvement of sales,
technical, and procurement functions ensure a balanced approach to supplier selection.

However, sales functions typically have the highest authority on supplier selection.

External forces such as market conditions, regulatory requirements, and technological
advancements play a significant role in shaping supplier selection strategies. Competitive

pressures also influence decisions, as system integrators aim to at least partly
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differentiate themselves through unique supply chain and strategic supplier partnerships.
The need to stay competitive drives integrators to continuously evaluate and refine their
supplier selection processes. Significant differences exist between market segments,

with some being more cost-centric than others.

Based on the organized empirical findings, the initial theoretical framework has been
revised to better reflect the realities of strategic supplier selection of system integrators
in the marine industry. The revised framework incorporates the insights gained from the
interviews, emphasizing the importance of flexibility, strategic partnerships, and com-
prehensive evaluation processes. To summarize, figure 13 gathers the synthesis of theory

empirical findings.
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Figure 13. Synthesis of the theory and empirical findings.
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5 Discussion

5.1 Theoretical contributions

The theoretical implications of this study draw from key areas explored in the literature
as well as gained insights from the interviews with senior managers working for system
integrators. Firstly, the characteristics of system integrators are critical. System integra-
tors, as described by Rabetino and Kohtamaki (2013), procure various products and tech-
nologies to deliver comprehensive systems tailored to customer needs. This requires a
deep understanding of customer requirements and the ability to offer life-cycle services,
which include training, maintenance, spare parts, and advanced services like remote di-
agnostics and management. The existing supplier selection literature focuses mainly on
manufacturing company context, where according to Baumgartner et al. (2020 there can
be thousands of suppliers. However, in the system integrator context, there are generally
fewer than 50 suppliers. Therefore, the existing theoretical frameworks of supplier se-

lection cannot be directly transferred into the system integrator context.

Tadelis (2002), Bustinza et al. (2019), and Kalaignanam et al. (2017) claim that more com-
plex products are likely to be produced internally. Conversely, Davies et al. (2007) claim
that system integrators procure most of the products from external suppliers to be flex-
ible and responsive to customer’s specific needs. Based on the interviews system inte-
grators tend to only produce control systems in-house while purchasing all other prod-
ucts, even the more complex ones, from various suppliers. Huikkola and Kohtamaki
(2017) claim that many system integrators face constraints in exploiting their supplier
network. However, based on the interviews, these constraints seem to be visible only in
smaller system integrators with limited resources and volumes, causing single sourcing
and lack of bargaining power. Larger system integrators seem to be able to exploit their
supplier network due to their recognition in the market, large volumes, and frame agree-

ments.



76

Categorization of suppliers and products is also a significant aspect of supplier selection.
According to Kraljic’s et al. (1983), products can be categorized into four groups based
on their complexity of supply and importance of purchasing. The four groups are: stra-
tegic items, leverage items, bottleneck items, and non-critical items. Hurnurkar et al.
(2016) state that although many purchasers are unaware of formal purchasing models
and frameworks, in practice, they do categorize products based on the complexity of
supply and importance of purchasing. Vlachakis et al. (2016) categorize products in ma-
rine industry based on Kraljic’s (1983) matrix as: strategic items, such as main engines
and control systems, which are highly customized, high-cost, and crucial to ship quality;
leverage items, like auxiliary generator sets and cranes, which are standardized and low-
cost; non-critical items, like water pumps, which are mass-produced and widely used;
and bottleneck items, such as propellers, which are inexpensive but vital to product per-
formance and require careful management. Based on the interviews in this study, system
integrators categorize most of the products into two categories, complex products and
simple products, although the interview questions were formalized to be on a general
level instead of focusing on single products. Johnson et al. (2010, p. 357-358) claim that
suppliers can be ranked into unacceptable suppliers, acceptable suppliers, preferred sup-
pliers, and exceptional suppliers. The interviewees cited different unofficial groupings,
such as non-approved suppliers, approved suppliers, preferred suppliers, but none of the
suppliers were deemed to be exceptional, nor did any of the suppliers seem to get very

high share of a multi-sourced product.

Supplier selection processes are also a critical component of the theoretical framework.
As highlighted by Wetzstein et al. (2016), while there is extensive literature on supplier
selection, there is a lack of theoretical grounding. This study aligns with them concluding
that supplier selection on system integrator context does not have theoretical frame-
work, especially for system specific selection. There tend to be new supplier approval
processes but no predetermined processes for system specific supplier selection, and in
general, the system integrators’ sales functions seem to have a higher authority over

technical and procurement functions on supplier selection. Despite the absence of
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predetermined processes, the interview responses included nearly all the organizational
factors and strategic performance metrics mentioned in the AHP model presented by
Sarkis and Talluri (2002). Therefore, in practice the decision-makers appear to follow
some of the selection models presented in the literature, even if they are unaware of

them.

Supplier selection is a complex process that depends on a variety of critical factors. While
some scholars, such as Ozdemir et al. (2014) and Sarkis and Talluri (2002), argue for a
shift away from cost-centric evaluations, price remains a key consideration, as even the
system integrators who prioritize system superiority consistently cite price alongside
technical fit. Boone et al. (2020) claim that for strategic products, reliability and quality
are valued over pricing, but based on the interviews, this cannot be verified. For strategic
items the price is slightly less significant, while for simple products, the price can be the
only significant factor if delivery time and minimum requirements are met. The product’s

technical fit into the system requirements is also paramount.

Quality and reliability are non-negotiable, as they directly impact the performance of the
system. On-time delivery and service are also factors that play a role in the selection
process. A supplier’s after-sales strategy, including services and spare parts, play a critical
role in the partnership creation between the supplier and the system integrator. How-
ever, Paiola et al. (2013) claim that suppliers are often handling the provision of basic
after-sales services to their end customers. Therefore, finding suppliers that only sell
through system integrators can be challenging. Strong relationships also foster trust and
collaboration. Sustainability is mentioned as one of the significant factors in the litera-
ture, for example by Patil et al., (2022) and Sapturo et al. (2022), but based on the inter-
views, supplier’s sustainability is mainly assessed during the initial approval process and
has no effect on project specific decision-making. Supplier location influences price, lo-
gistics, lead times, and customer preferences, making it a significant factor. The sup-

plier’s reference list can also be important in some projects. Financial stability is crucial
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for risk management. Lastly, in some projects, some of the product suppliers can be pre-

named by the shipyards or the ship owners.

5.2 Managerial implications

Several managerial implications can be drawn from this study. Firstly, it can help manag-
ers of supplier companies to become a preferred supplier for system integrators. Firstly,
the supplier should identify whether the system integrator views their products as com-
plex or simple products. Building and maintaining robust relationships with the system
integrators’ sales and technical functions is crucial. For complex products, the sales func-
tion holds significant weight in supplier selection. Therefore, suppliers must invest in
personalized interactions and collaborative engagements with the sales function. This
could include regular meetings, joint problem-solving sessions, and customized training
programs to help sales function better understand and promote the supplier’s products.
Additionally, suppliers should foster close technical relationships to ensure that their
products are seamlessly integrated into system designs, thereby enhancing technical fit

and reliability.

The technical and procurement functions also play essential roles, although with varying
influence depending on product complexity. For complex products, the procurement
function’s influence is limited, and the focus shifts to ensuring technical fit and sales
alignment. Suppliers should provide detailed technical documentation, offer extensive
technical support, and be available to address any concerns that may arise during the
sales process. Conversely, for simpler products, procurement has a more significant role,

emphasizing the importance of competitive pricing and possibly bundling projects.

Therefore, suppliers should tailor their strategies based on the type of product they offer.
Pricing strategies must reflect the complexity of the product. For simple products, com-
petitive pricing is crucial, while for complex products price remains important, other fac-
tors such as technical fit, long-term relationships and quality are valued more. Suppliers

could develop comprehensive price lists and ensure transparency in their pricing to
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facilitate easier decision-making for system integrators. However, price lists can be con-
sidered as losing track of what is being offered and how much. Therefore, suppliers
should insist on getting updates from their system integrators regularly even when price

lists are provided.

Technical fit, particularly regarding power ratings, is another critical consideration. Sup-
pliers should either offer products with short power rating steps or gather and utilize
market intelligence to identify the most common power steps used by system integrators.
Aligning product offerings with these common power ratings can significantly enhance

the appeal of the supplier’s products.

The role of ship owners and shipyards in the supplier selection process is also critical.
Suppliers could prioritize building strong relationships with these stakeholders by regu-
larly engaging them, understanding their specific needs and preferences, and demon-
strating how their products can add value to their operations. This proactive engagement

can influence especially ship owners to favorably view the supplier’s offerings.

By strategically focusing on these areas, relationship building, understanding the influ-
ence of various functions within the system integrator, and aligning pricing and technical
specifications with market needs, suppliers can position themselves more effectively to
become the preferred choice for system integrators. This comprehensive approach not
only meets the immediate needs of system integrators but also fosters long-term part-

nerships built on trust and mutual benefit.

5.3 Limitations

Due to the significant reliance on semi-structured interviews, this study has certain lim-
itations. The focus on system integrators operating in the marine industry means that
the findings may not be directly applicable to other industries. This industry-specific fo-

cus limits the generalizability of the results to broader contexts. Additionally, the limited
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sample size and partly lacking diversity among interviewed functions may not fully rep-

resent the variety of practices and perspectives within the marine industry itself.

Research bias is another consideration, as the findings might be influenced by the re-
searcher’s perspective on supplier selection, potentially steering the interviews in a par-
ticular direction. The researcher’s employment with a supplier company and pre-existing
relationships with the most interviewees could have influenced the responses, introduc-
ing potential bias. Moreover, the study was conducted as a single case study, and all
system integrators were customers of the same supplier. This may have excluded some
system integrators with different supplier selection strategies or different marine indus-

try segments.

The timing of the collection also poses a limitation. Market conditions and industry dy-
namics at the time of the study may have influenced the findings, and these conditions
can change over time. Additionally, the geographic scope of the study, which may have
limited to a specific region, could impact the applicability of the results to system inte-

grators operating in different regions.

5.4 Suggestions for future research

Further research could delve into the suppliers’ perspective to uncover strategies that
can enhance their likelihood of being selected by system integrators. A longitudinal study
could offer a detailed examination of suppliers’ strategies and operations over an ex-
tended period. At the same time, it would be valuable to explore suppliers’ relationships
with various entities, including aspects such as trust development, collaboration inten-
sity, and the influence of personal connections. By identifying and analyzing specific sup-
pliers, researchers could gain insights into how suppliers evolve and adjust their practices

to align with the demands of system integrators.

Another promising area for future research involves examining how shipyards and ship

owners perceive supplier selection within the context of system integrators in the marine
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industry. Gaining insight into their viewpoints and decision-making criteria can provide
a more comprehensive understanding of the factors that influence supplier selection.
This research could reveal the specific preferences and requirements of shipyards and
ship owners, thereby highlighting opportunities for suppliers and system integrators to
better align their practices with these expectations. Such studies could lead to more tai-

lored strategies that address the specific needs of these key stakeholders.

Another avenue for future research is to investigate regional differences in supplier se-
lection. This study could compare how criteria and processes for selecting suppliers vary
across different geographical regions. It would be important to assess factors such as
local regulations, cultural influences, and market dynamics, as these elements may sig-
nificantly impact supplier selection practices. By exploring regional variations, research-
ers can gain insights how contextual factors shape the decision-making processes of both
suppliers and system integrators, thereby contributing to a more nuanced understanding

of global supplier selection strategies.

Examining supplier selection processes across different industries could offer valuable
insights into best practices and strategic approaches. By comparing how system integra-
tors select suppliers in various industries, researchers can uncover both commonalities
and distinctions and selection criteria and processes. Such a comparative analysis would
highlight effective strategies and practices that could be adapted by the marine industry.
This could lead to improvements in the efficiency and effectiveness of supplier selection

for system integrators by integrating successful practices from diverse industrial contexts.

Finally, exploring the integration of digital tools presents a promising avenue for future
research. Investigating how various digital platforms and technologies, such as Al, STM
systems, data analytics, and automated procurement systems, affect the supplier selec-
tion process could provide significant insights. Specifically, research could focus on the
advantages these tools offer in enhancing efficiency and prevision of supplier selection,

particularly for system or project-specific needs.
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Appendices

Appendix 1. Semi-structured interview template for senior personnel of

system integrators in sales, technical, and procurement functions

How do system integrators select their suppliers in marine industry?

Interview questions:

A.

wnN me

N o vk

o

10.
11.

12.
13.
14.
15.
16.

Interviewee’s background
How would you describe your present role and the path that led you to it?
Background of supplier information
Do you classify products (parts of your delivery system) into groups?
What products are you purchasing from external suppliers and what are you pro-
ducing in-house? If you produce something in-house, could you share how you
came to the make decision instead of buy decision?
How many suppliers do you have in total?
Do you classify your suppliers into groups?
Which products do you use single sourcing and which products multi-sourcing?
How high would you estimate the share for each supplier to be for the main prod-
ucts?
Supplier selection process
What is the selection process for new suppliers?
a. How does this process usually go? What are the usual steps in this process?
b. What is the ideal process like?
c. What has been the hardest selection process?
How do you select suppliers for each system?
What are the key factors you consider when selecting suppliers?
What functions and/or individuals are involved in the supplier selection process
and in which stages?
Do shipyards affect the suppliers you use?
Do ship designers affect the suppliers you use?
Do ship owners affect the suppliers you use?
Do your competitors’ supplier choices affect your supplier selection?
Do you think your supplier selection process and strategy is different compared
to your system integrator competitors?
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Appendix 2. Interviewee’s summary

No. |System Function Abbreviation in Years in the Interview duration
integrator the text marine industry

1 s Sales SI1, SMS1 20+ 45 min

2 (Sl Sales SI11, SMS2 20+ 42 min

3 (Sl Sales SI11, SMS3 10-20 60 min

4 |SI1 Sales SI11, SMS4 20+ 30 min

5 |SI1 Technical SI11, SMT1 20+ 46 min

6 |(SI1 Technical SI11, SMT2 20+ 44 min

7 |SI1 Technical SI1, SMT3 10-20 1h 18 min

8 |SI1 Procurement SI1, SMP1 10-20 31 min

9 |SI1 Procurement SI1, SMP2 >10 41 min

10 |SI2 Sales SI2, SMS5 20+ 54 min

11 |SI2 Technical SI2, SMT4 10-20 56 min

12 |SI3 Sales SI3, SMS6 20+ 1h 4 min

13 |SI3 Sales SI3, SMS7 10-20 1h 12 min

14 |SI3 Technical SI3, SMT5 10-20 58 min

15 [Sl4 Sales Sl4, SMS8 20+ 59 min

16 |SI5 Sales SI5, SMS9 20+ 20 min

17 |SI5 Technical SI5, SMT6 10-20 27 min

18 |SI5 Procurement SI5, SMP3 >10 29 min




