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Abstract

The level of demand in the healthcare sector has increased, hence it has become important
for healthcare organisations to build and maintain relationships with suppliers so that they
can secure the required quantity of supplies. Therefore, improving hospital supply chain
performance has been increasingly essential in the world. Despite this significance, a
review of the existing supply chain literature indicates that limited comprehensive studies
have been conducted on hospital supply chain performance to date. Within a systematic
literature review, this research develops a comprehensive conceptual model based on the
impact of hospital-supplier integration on the overall performance of healthcare
organisations. Furthermore, exploring the impact of moderating role of lean practices on
hospital supplier integration and hospital performance. The context of this study is the
Saudi Arabia healthcare sector, a two-tier healthcare system that is comprised of public

and private sectors.

To address the research objective, and to test the research hypotheses, this research
employs a Structural Equation Modelling (SEM) based on a field survey. The survey
was conducted amongst 435 hospitals in Saudi Arabia. A total of 2175 Participants in
this study. The results of this study showed that the logistics integration, information
sharing, trust, lean practice, and the relationship between hospital supplier integration
and hospital performance were positively associated with hospital-supplier integration.

In contrast, information technology and hospital size were not positively associated

XV



with hospital-supplier integration. In addition, the results also revealed that the

healthcare in private hospitals was better than that of public hospitals.

This study has several implications for both theory and practice in a hospital-supplier
integration. The theoretical implications include developing a robust framework for a
hospital-supplier integration and analysing its impact on hospital performance.
Furthermore, one of the clear contributions of this study is the moderating role of lean
practices between hospital-supplier integration and hospital performance. These are
reasons for studying this topic in a developing country to gain more knowledge. In
addition, this study examines the validity of the relational view of competitive advantage
theory in Saudi Arabia. Moreover, the implications for practices are also far reaching and
varied, as the sample comprises of two types of hospitals currently operating in Saudi
Arabia: private, and public under the Ministry of Health. These implications include
enabling managers and decision-makers to find the best practices to manage relationships
with their suppliers, devising a system that enhances hospital performance through the
adoption of the right level of lean practices in their hospitals, as well as reducing the

overall cost by ultimately enhancing the management of materials and supplies.

Xvi



CHAPTER 1: INTRODUCTION
1.1 Introduction

This study is based on analysing and investigating hospital-supplier integration (HSI) and
hospital performance. Section 1.2 presents the background and overview of this study. In
addition, supply management and supplier-buyer integration will be presented in section
1.3. Furthermore, section 1.4 presents the supply chain management in terms of efficiency
and effectiveness. This chapter also describes the supply management and the
competitiveness in the healthcare service provided. Section 1.6 focuses on the buyer
supplier integration in the healthcare sector. The description of the health supply chains
uniqueness will also be presented. Sections 1.8 and 1.9describe the identification of the
problem and a brief scope of this study. Finally, the research objectives, research
questions, and research methodology will be conducted, followed by a summary at the

end to provide a brief overview of the research.

1.2 Background of this study

The current major concerns in the healthcare sector is the increasing cost of care together
with the need to improve the quality of care for patients to achieve enhanced positive
outcomes (Mcbride & Tietze 2018). Healthcare costs are commonly known to occur at
three levels: the personal level, the provider level and the national level (Kim & Miller

2013). A major part of healthcare costs occurs at the provider level (hospitals), accounting



for 50-60% of the total healthcare costs. Out of the total US$ 2.9 trillion spent on
healthcare in the USA, about half is spent on hospital costs(Kim & Miller 2013).
Increasing inflation and innovations in diagnostic and treatment technologies will further
increase hospital costs in the future (Dieleman et al. 2018). A report from the Australian
Institute of Health and Welfare (2016)revealed that the total expenditure on healthcare in
Australia from 2003-2004 was about US$68 billion and it increased to US$111 billion
from 2013-2014. Another report done by the Australian Institute of Health and Welfare
(2017)revealed that the total contribution on healthcare costs was about US$129 billion
in 2016. In Saudi Arabia, there was a sharp increase in total expenditure on healthcare
from USS$ 6 billion in 2007 to around US$ 18 billion in 2017,that means it increased
threefold within ten years (Ministry of Health in Saudi Arabia 2018). In this era, one of
the major challenges faced by healthcare organisations in different countries around the
world is the need to improve the quality of healthcare services and to reduce operational

costs.

Healthcare managers are concerned about the rapidly rising costs and wish to implement
management solutions for cost reduction. On the other hand, health care professionals are
concerned with reducing medical errors and increasing the quality of care, irrespective of
the cost implications. Thus, there is an apparent conflict of interest between hospital
managers and clinicians. In most hospitals, health care professionals have the authority
to make decisions about supplies. The customers of healthcare (i.e. patients and their

families) have minor decision-making powers. Decisions are made by health care



professionals regarding what drugs to buy, where diagnostic tests are carried out, and

clinicians decide these matters based on their own judgment.

According to the literature, about 60% of hospital costs are incurred by supplies and
materials. These expenses show an escalating trend in the level of hospital expenses
(Abdulsalam & Schneller 2017). One of the cost minimisation strategies is the adoption
of supply chain management (SCM). Many recent findings have reported the
effectiveness of cost reduction using the supply chain management strategy and
confirmed that cost reduction is one of the outcomes (Gowrisankaran, Nevo & Town
2015). SCM is known to reduce costs through a variety of mechanisms and effects.
Current literature shows that all of these are applicable to hospital supply chains and the

SCM, depending on the existence of a prudent HSI.

Many researchers and theorists have suggested that healthcare organisations can reduce
costs by focusing on the effective management of supply chains so that the flow of
hospital supplies and materials can be organised and managed efficiently (Abdulsalam &
Schneller 2017). This can significantly help to reduce operational costs while ensuring
that the quality of hospital services are improved for patients and staff members alike. A
major challenge facing hospitals is to meet changing healthcare needs by using modern
approaches while simultaneously ensuring that costs are managed. Hence, building and

maintaining strong long-term relationships with suppliers can effectively contribute to



managing costs in hospitals. It can make healthcare facilities more affordable, while

ensuring that high-quality healthcare is maintained throughout.

1.3 Supply management and supplier-buyer integration

Most of the research on SCM and its cost reduction effects have focused on
manufacturing industries rather than on service industries. The applicability of these
results to hospital contexts depends on several factors. It has been found that only a
limited number of studies have been conducted on the factors influencing SCM in the
healthcare system context(Salah, Rahim & Carretero 2011). The integration of a supply
chain in the healthcare system has become critical, bearing in mind the role of the
suppliers in maintaining the quality of services. Suppliers are responsible for providing
necessary supplies that can be utilised to facilitate patient care and provide them with
quality treatment according to their medical condition. The aim of healthcare
organisations is to improve the life of patients by providing them with effective care and

treatment to cure their ailments.

The possibility of supply chain alignment as an opportunity for cost reduction has been
extensively researched (Yang et al. 2013). Over the years, production costs have reduced,
while the costs of distribution and selling have increased. Thus, the savings in production
have been lost in distribution. More efficient operations, such as just in time (JIT)
production, have simply shifted costs elsewhere in the supply chain by forcing suppliers
or customers to carry that stock. This is evident from the Western European automobile
scenario discussed by Klug (2013); Saranga, Mukherji and Shah (2015). The majority of

the inventory was held at the most expensive finished product stage. Often, this cost was

4



as high as 25% of the total operational budget. Companies are only concerned with the

costs they incur and not the end-to-end total cost.

Given that competition is primarily focused among supply chains, economic cost incurred
by hospitals is crucial. Therefore, the total cost reduction in the entire supply chain needs
to be considered. This requires integration between supply chain partners. Outsourcing
merely results in higher costs incurred at the interface of these networks(Paul et al. 2018).
Although they are termed transaction costs, their impact is significant. Studies define
supply chain integration as the extent to which activities involved in an organisation are
connected and integrated (Ali & Salehi 2016). These activities connect the suppliers,
customers, distributors, retailers, transporters and customers together. While managing
integration, it is important to consider both internal and external integration. Supplier
integration is a highly valuable type of external integration, which helps in structuring
strategies and formulating activities to build and maintain relationships with suppliers
(Wong, Boon-Itt & Wong 2011). Internal integration mostly focuses on cost-
containment, which is the best strategy to accomplish reliable supply chain

implementation (Won Lee, Kwon & Severance 2007).

However, a lack of transparency and visibility may be caused by poor communication
and information sharing between supply chain partners. In hospital contexts, the costs of
procuring supplies are increasing. This has necessitated increasing the cost of hospital

services to patients too. Although most of the costs are absorbed by insurance coverage,



a sizeable portion of the cost is also incurred by patients. Although the national focus has
always been on the reduction of total healthcare costs, individual hospitals try to reduce
the costs and, in particular, for themselves too. Recent evidence suggests that this is

achievable by integrating with their suppliers (Brot-Goldberg et al. 2017).

The time taken from finances spent on raw materials to the finances realised from sales
is known as cash-to-cash cycle time. This refers to the number of days that inventory is
in the pipeline, such as raw materials, products in process, goods in transit, time taken for
order processing, along with manufacturing time for replenishment orders held in queues
and bottlenecks. A reduction in the cycle time results in a quicker return of finances and
hence the release of working capital and thus cost. Most of the time spent in the pipeline
is non-value adding time or idle time when the inventory does not move (Adebanjo,
Laosirihongthong & Samaranayake 2016). These problems are solved when integrated
SCM is practiced. In the case of hospitals, the time taken to pay suppliers is determined
by the contractual terms. The return of this cash from patients will only be rapid if patient
volumes are high. If patient volumes are low, the level of return will be slower. Thus,
cycle time is only reduced when patient volume increases. As patient volumes are not
under the control of hospitals, they can only manipulate supplier costs through better

supplier cost management. Hence, supplier integration is a way to achieve this.

Supply chain mapping is a method used to identify cost reduction opportunities, as
demonstrated by literature using an example from the clothing sector (Klug 2013;
Saranga, Mukherji & Shah 2015). In this case, both suppliers and their customers carry

inventory, resulting in duplication. This is because both parties hold safe stocks or buffer



stocks against uncertainty. The lack of visibility between adjacent parties and the non-
sharing of information regarding stocks and usages causes this phenomenon. If this
uncertainty is removed, the need for that inventory ceases to exist (Belkoski 2008). Thus,
increasing transparency among supply chain partners can reduce total inventory costs
along the entire supply chain. This is possible with integration. However, supply chain
mapping is rarely practiced, even by other industries (Saranga, Mukherji & Shah
2015).Supplier integration can help to increase connectivity, which helps suppliers to
understand the needs of the organisation so that they can provide them with the necessary

supplies accordingly.

Thus, strong evidence exists regarding the possibility of cost reduction through
integration of the supply chain. However, there is a difference between a simple supply
chain and integrated supply chains and this difference has been identified (Youn et al.
2013). Supply chains utilise increasing quantities of resources to meet the increasing level
of services and customer needs. The aim of a supply chain integration is to reduce the
total amount of resources needed to meet the required customer needs. There is a distinct
advantage of cost reduction when supply chain integration is used for inventory reduction.
Studies have also differentiated traditional systems and supply chain management
systems using a theoretical framework (Belkoski 2008).Within a hospital context, an

integrated supply chain in which supplier integration is practiced requires a greater focus.



1.4 Supply chain management to increase efficiency and

effectiveness

Cost reduction can be achieved by increasing the efficiency and effectiveness of
processes, which can be facilitated by SCM. Traditionally, only material flowing at
operational levels were considered by companies. The need for their integration arose as
competition placed the survival of the business at stake, when there was no proper control
on all flows using appropriate tools and techniques to measure their effectiveness (Ellram
& Cooper 2014; Yang et al. 2013). In Saudi Arabia, the Government has given a high
priority to the enhancement, development and improvement of healthcare services.
Changes are being brought at the primary, secondary, and tertiary levels, which has
helped to facilitate patient care more effectively. However, it has been found that
healthcare organisations are facing several challenges and complications. In Saudi
Arabia, the shortage of healthcare professionals has created a major challenge (Aljadhey
et al. 2015) Along with this, there are limited financial resources, which has resulted in
creating a challenge for healthcare providers to manage costs as well as meeting
healthcare standards. As a result, the quality of care is being adversely impacted.
Additionally, healthcare systems are facing concerns since there is no proper national
health information system and national crisis management system in place (Economou et

al. 2015).

Research indicates that the increased attention being paid to integrated supply chains was
due to several negative trends impacting business performance (Adebanjo,

Laosirihongthong & Samaranayake 2016). However, previous studies have advocated for



semi-integration rather than full integration considering the trends of current supply
chains displaying the pressures of various dimensions and intensities of integration (Klug
2013; Saranga, Mukherji & Shah 2015). This justifies integration only in certain focused
areas as required, rather than full integration. Almost in support of this view, another
study noted that a holistic and systematic view of a supply chain is an impediment to its
more extensive implementation (Youn et al. 2013). In a related aspect, researchers argue
that the optimum level of integration and performance declines when there are deviations
(Adebanjo, Laosirihongthong & Samaranayake 2016). Thus, focusing on supplier
integration out of the total supply chain management evolves into a mode of partial

integration in the case of hospitals.

The need to integrate supply chains has increased due to the development of e-business.
Literature has proposed an integrated supply chain architecture combining enterprise
resource planning (ERP)(Yao 2017). Some essential criteria for integrated supply chains
are safety, security, completeness, flexibility, scalability, inter-operability and enabling
applications. Research has noted very little improvement in the integration process, but
companies have tried to maximise the efficiencies of their global supply chains or virtual
organisations (Danese 2013). All the criteria listed above are also relevant to HSI(Morita

etal. 2015).

Researchers have revealed that supplier integration is highly influenced by the level of

communication and coordination between suppliers and the organisation. Supply chain



integration promotes collaboration and partnership with suppliers so that different
problems and challenges can be avoided (Oruezabala & Rico 2012). Some studies have
shown that supply chain integration is positively correlated with the optimum
performance of an organisation. In addition, these studies argue that the valuable
information related to integration can be used by healthcare organisations to reduce the
cost of services as well as to improve the overall quality of patient care(Chaudhry et al.

2006).

1.5 Supply management and competitiveness

Most of the research on supply management has focused only on a single supply chain
and ignores the existence of competitor supply chains and future emerging ones. Many
works on competitive models already assume the existence and structure of a supply
chain. Very few papers consider supply management, supply chain design and
competition together. Highlighting these problems, researchers have discussed the effect
of competition on the design of supply chain networks (Farahani et al. 2014). Another
study noted that successful companies align their inter-operational systems with supply
management (Saeed, Malhotra & Grover 2011). A two-stage stochastic process for the
design of supply chains under various uncertainties was also identified by research

conducted by Bidhandi and Yusuff (2011).

In hospital contexts, competitor-supplier integration assumes importance in relation to
patient volume management and the prospects of volume increase with better integration.

Hospitals with better supplier integration can be expected to attract more patients due to
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higher efficiency and effectiveness in terms of improved quality of care and patient

outcomes. Group purchasing arrangements nullify many of the aforementioned problems.

1.6 Buyer-supplier integration in the healthcare sector

A hospital supply chain is defined as a collaborative network of suppliers serving the
different needs of a hospital to achieve the best patient outcomes and in the most
economic manner. Supplier collaboration is stressed here since the topic of this study is
supplier integration. Without collaboration, integration cannot be achieved. There is
pressure on both the clinical outcome and organisational performance. The definition of
supply chain management of hospitals for this study is: The systemic, strategic
coordination of the business functions and the approaches across these business functions
within a particular hospital and across all the suppliers within the supply chain, for the
purpose of improving the long-term performance of individual suppliers and the hospital
in terms of the most economical patient outcomes and that of the supply chain as a whole.
Here again, supplier integration is stressed. It is noted that nothing is mentioned regarding
customer integration in either definition, not because this is unimportant, but because the

focus of this study is on the suppliers.

This study focuses on HSI. Hence the role of SCM in supplier integration is the only
relevant aspect here. Research states that a supply chain consists of different members
and components, which must be integrated and connected with each other (Zhang et al.

2018). Maintaining relationships with supply chain members can help in ensuring that the
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overall performance and operations are adequately managed. Hospitals are the buyers
while the suppliers include the firms and individuals providing equipment, systems, tools,
techniques, drugs, medicines and technology to cater to the patients’ needs. Healthcare
sectors are undergoing rapid changes and developments, which require attention from

analysts and managers to integrate new approaches and methods.

Various studies have observed advantages in terms of financial and market success with
selected purchase practices as well as customer relations practices (Prajogo & Olhager
2012; Yang et al. 2013). Focusing SCM on the most critical aspects of the supply chain,
yields high performance results. In the case of hospitals, the most critical aspect can be
regarded at the supplier end. Thus, integration at this level is more important than

wholesale integration.

One aspect related to SCM and supplier integration is the integration of value systems.
Research discusses this issue after describing the challenges faced by Rick Calabra at
General Motors (GM') to integrate 12000 suppliers to meet the demands of the new
initiative of the company (Belkoski 2008). The task of a supply chain integration is never
easy. If the complications at GM arose due to the large number of suppliers supplying
different automobile components, the challenges for the hospital sector are the varied
needs of patient care and the need to handle emergency situations. The importance of
supplier integration has been stressed by findings, which revealed that, at low levels of

supplier integration, customer integration reduced efficiency (Danese & Romano 2011).

!General Motors is one of the most popular companies that care about creating a world with high degree of
safety and clean environment (Motors 2018).
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Thus, there is a relationship between supplier integration and customer integration. The
contention is that supplier integration can also increase patient volumes through its effect

on improved customer integration.

When considering supplier integration, the need for organisations (buyers) to overhaul
their purchasing processes, and integrate supplier teams directly into their decision-
making process, was stressed by survey responses obtained by Yao (2017). This is often
overlooked by hospitals when they attempt supplier integration. The cost of changing a
supplier can be high. Hence, there is a possibility of the purchasing entity becoming
captive to its current suppliers presenting possible risks, such as poor supplies, suppliers
passing trade secrets to competitors or even suppliers converting their new capabilities to
start another venture. The integration of the purchasing and logistics processes with other
key operations of the company creates closely linked manufacture and distribution
outcomes. For hospitals, this represents service outcomes in terms of quality and
efficiency of patient care. An alternative option of strategic alliances between suppliers
and distributors to supply chains is also possible. Most hospitals seem to practice this at

least by default, thus, it becomes purely a case of supplier integration.

Supply chain integration with lean/just in time and total quality practices provides a
synergistic improvement in all three aspects (Yu 2015). This is relevant in the case of
hospital supply chains due to the multiple requirements of increasing efficiency,

decreasing costs, improving quality care and ensuring that outcomes and meeting
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emergency needs are all satisfied when the three operational components are integrated.
Researchers believe that the integration of supply chains not only helps in managing their
total quality, but also positively influences the outcome and satisfaction levels of the
customers (Casey, Brinton & Gonzalez 2009). In the case of hospital supply chains, there
are different types of suppliers involved, who are selected based on the supplies required.
It is vital to ensure that, overall, supplies are delivered on time so that there is no delay in

the delivery of healthcare services and facilities.

In supply chains in China, trust and coercion have acted synergistically to improve
supplier integration. With trust, coercive power improved supplier cooperation,
contradictory to the general belief. Applying these results, hospitals need to identify some
coercion factors to improve supplier cooperation (Yeung et al. 2009). However, the
availability of several competitive suppliers should act as a buffer against suppliers
exploiting hospitals, leading to improved patient outcomes. Research proposes that the
logistic processes of supply chains can be structured and controlled by leveraging
coordination and controlling mechanisms (Danese 2013). Based on survey results
obtained by Youn et al. (2013), researchers recommend a phase-differentiated approach
to supplier integration with various stages of development through varying degrees of

integration.

Additionally, other literature has found a negative correlation between the duration of the
relationship with suppliers, the performance measures of logistics costs, on-time delivery
and the rate of return factors related to cost reduction needs (Bagchi et al. 2005). The

effect of performance depends on the extent of integration, which varies across
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companies. According to a previous study, the impact of supplier integration depends on
the effectiveness and efficiency of schedule attainment, and it may be affected if efforts
are not made to structure supply networks to achieve faster delivery times(Chiu & Lin
2004). On the other hand, investments that are limited to faster supply networks without
adequate supplier integration may be ineffective or even reduce performance. Thus, there
is a strong case for adequate investment in supplier networks by hospitals to achieve a

desired level of supplier integration.

It is noted that the prior research referred to in this thesis regarding supply chains and
supplier integration is related to different sectors and does not consider the hospital sector.
Attempts were made to relate the findings to hospitals. However, there are many
difficulties in applying the findings to a hospital context. This is due to the differences
between hospitals and other sectors with regards to the nature of business and its impact
on society. Hence, this offers sufficient justification for undertaking this study and

conveys the uniqueness of health supply chains, which is discussed in detail below.
1.7 The uniqueness of health supply chains

This chapter began with an expression of concern regarding the rising healthcare costs to
nations, hospitals and patients. About half or more of the total costs are incurred in
hospitals. It was argued that SCM, particularly utilising a supplier integration strategy,
would reduce hospital costs. This is because the wide-ranging categories of supplies to

hospitals contribute to most of its revenue costs. Supply chain management not only
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influences cost reduction, but also the effectiveness and efficiency of patient care and
thus elevates quality care with better patient outcomes, all of which can help to attract
more patients to the hospital and thus increase business volume to further reduce costs
(Salah, Rahim & Carretero 2011). Literature has acknowledged that an integrated
approach is utilised by the management and leaders of healthcare organisations to identify

and evaluate the impact of different factors in the healthcare supply chain.

The majority of current literature related to supply chain management, targets
manufacturing and retail industries, with a lack of research focusing on healthcare
contexts. Research estimates that supply chain management practices in the healthcare
industry are 10 years behind such practices in other industries, such as retail and
manufacturing. There are still very few studies that examine supplier integration and its
effect on hospital costs (Burt 2006). Literature shows that healthcare supply chains are
different and unique from other supply chains in other industries mainly for five reasons,
which are stated and summarised in Table 1.1. Each of these unique points is discussed
below concluding with their relevance to the current study’s focus on supplier integration

to achieve cost reduction.
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Table 1.1 The uniqueness of healthcare supply chains

Description Authors

Requires accurate According to the diverse clinical needs, supplies (Barlow 2010)

and adequate and materials must be adequate and accurate.

suppliers

The nature of By nature, these materials are of high value and (Chen, Preston &

supplied materials  require special handling, which increases the cost. Xia 2013)

The lack of data Healthcare has not yet developed a universal (Garvin

standards and product number classification that helps identify 2006)(Sargent

synchronisation functionality and equivalent products 2010)

(Vanvactor 2008)

Clinically driven Supplies are often driven by physicians’ (Roark
preferences, where medical training and experience  2005)(Stark &
with specific brands play a key role in selecting Mangione 2004)

materials. While this is based on production/sales
forecasts and cost considerations.

Information and Due to the rapid technological and medical (Chen, Preston &
knowledge innovations, hospitals must deal with a large Xia 2013) Chen et
intensive number of suppliers with different specialisations al., 2013)

and knowledge

1.7.1 Accuracy and adequacy of hospital suppliers

SCM extends its reach and influence on just about every clinical and operational area
among hospitals. The most recent examples include: surgical services, diagnostic
imaging, interventional radiology and, to some extent, oncology (Barlow 2010).
Furthermore, hospital supplies are very important to the health of the public, as clinical
operations require adequate and accurate supplies according to the diverse needs of
patients (Hora & Klassen 2013). Hospitals are required to select suppliers that can provide
timely supplies according to their needs and requirements. When choosing suppliers, it is

important to consider different factors and forces to ensure that the necessary supplies are
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available at the right time in order for services to be maintained. A hospital requires
different types of suppliers for different goods and materials. Thus, management assesses
and analyses the organisation’s needs so that the hospital can manage its activities,

processes, decisions and actions accordingly(Wang, Kung & Byrd 2018).

1.7.2 The nature of supplied materials

Different supply chain challenges drive from diversification into a new product. A pharma
company growing into biotech, for example, numerous find that those products need
special handling, such as temperature regulation throughout transport. Shippers must keep
the product within the required temperature range, they must also provide evidence to
regulators that they have done so (Douglas 2011). This example, and the high value of
medical supplies and equipment, indicates that the nature of the supplied materials makes
health supplies unique in the sense of combating spoilage or obsolescence. Costly
diversifications increase hospital costs and, in turn, costs to patients. Careful cost
management between different stakeholders is the only way to streamline costs to
manageable levels. However, these aspects have not yet received adequate research

attention.

1.7.3 Lack of data standards

Data synchronisation between organisations is a tool that brings consistency of product
information directly to the desktop of everyone involved in the supply chain, from
catalogue clerk through to the following processes of ordering, purchasing, shipping,
receiving and billing(Huang, Sheoran & Keskar 2005). This entire process is increasingly

becoming a discriminator in the world marketplace(Garvin 2006). Although data
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synchronisation and its related standards have been in use and under consistent
development in other sectors—such as the retail sector—its applications in the healthcare
industry remain behind. Supplier integration is intimately related with data
synchronisation. If data on product standards are synchronised across hospitals, this will
facilitate the standardisation of production processes. The resulting scale economy will
also decrease costs, but, unless data standardisation is one of such standards, this
relationship cannot be studied. Thus, an excellent opportunity to reduce costs in

healthcare is denied.

1.7.4 Clinically driven supplies

The drivers of healthcare supplies are different to those in other industries. The clinical
needs and requirements are driven mainly by clinicians who receive their medical training
with specific preferences in terms of brands and makes. This is in contrast with other
industries where purchasing is process and sales driven(Stark & Mangione 2004). The
lack of training on process and cost consideration throughout medical education plays a
key role in increasing the cost and complexity of health supplied materials (Roark 2005).
Conflicts between clinicians, who prefer specific brands, and managers, who prefer to
obtain equivalent products at lower prices, are a common phenomenon in many hospitals.
When implementing supplier integration, a team consisting of both managers and
clinicians should be given the responsibility for decision-making regarding supplies to

hospitals.
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Literature reveals that, in the healthcare sector, the pharmaceutical manufacturer,
hospital, drug retailers, distributors, and suppliers are closely linked with each other. As
the demand for high-quality healthcare services increases, this provides increased
opportunities for growth and development. As a result, third-party providers are investing
in the healthcare sector, which has helped to promote the development of specialised
services. In consideration of this, healthcare organisations are paying attention to
improving their relationships with suppliers so that they can enhance internal processes

and approaches.

1.7.5 Information intensive supplies

The diverse types of healthcare supplies often change as a result of rapidly advancing
technology and medical innovations, which makes the management of healthcare supply
chain information and knowledge intensive (Vanvactor 2008). Hospitals must deal with
a large number of suppliers with different specialisations and knowledge. As such, a
hospital SCM is more complex and knowledge-intensive than traditional industry supply
chain practices (Chen, Preston & Xia 2013). This necessitates efficient information
network systems to keep the knowledge continually up to date. This will ensure that the
opportunity to reduce costs using a new product or technology is quickly identified and
acted upon through the supplier integration process already in place. However, research
in this area is yet to gain momentum. Thus, any efforts to improve HSI properly must

bear this uniqueness in mind.

Various factors affecting supplier integration in other industries may be applicable to

hospital contexts with some adaptations. As a result, this current study investigates some
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factors that are logistics integration, IT integration, information sharing, trust, hospital
size along with lean and associated practices. Logistics integration helps healthcare
professionals in designing the course of action and responding to the needs of patients.
This integration helps to promote a positive and connected environment, where value for
stakeholders is maximised (Barlow 2010). In this current era of technology, IT integration
has helped to enhance the storage and flow of information, which facilitates timely
decision-making and actions so that the purpose and objective of the organisation can be
achieved. The information sharing process has a strong impact on the overall services
provided by health professionals. Hospital records are kept in relation to patients and
service providers so that the overall quality of services can be maintained. The hospital
size is dependent on the availability of the resources. Hence, it is important to maintain

the availability and maximum utilisation of resources and skills (Preuss 2003).

1.8 Problem identification

Supplier integration—without the associated logistics integration—will not be effective.
Unfortunately, there is very little research in the healthcare sector regarding this issue. IT
integration and information sharing are inter-related in several ways. However, for IT
integration to be able to capture useful information through knowledge networks is
another issue. In order for hospital services to be knowledge-intensive, the acquisition of
relevant knowledge is possible only with integrated knowledge networks being made
available to hospitals. Nowadays, most knowledge distribution occurs through the

Internet. Therefore, it is crucial for an IT department to acquire relevant knowledge. This
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IT facilitation needs to be integrated both internally and externally to derive useable
information from it. As technology rapidly advances, it has become critically important
to take advantage of the advanced systems and technology so that the level of services

and performance of the organisation can be enhanced accordingly.

The useable information that has been gained needs to be shared with supplier partners to
enable them to cater to the needs, which are highlighted by the relationship of knowledge
with the improvement of hospital practices. IT and information sharing are related in this
manner. This point also highlights the need not only for IT integration, but also its
subsequent integration with networks related to supplier integration. Unfortunately, this
aspect has received very little research attention in any sector, let alone the healthcare
segment. Trust is a very important aspect of building relationships with suppliers in order
for supplier integration to be successful. Trust and information sharing are mutually
related. If there is trust, information sharing between hospitals and suppliers occurs freely
and fairly. The greater the information sharing, the greater the trust levels between the
service providers and the customers. Although many studies in other sectors can be cited

in this aspect, literature in the healthcare sector is rare.

The size of a hospital is directly related to potential patient volumes and the extent to
which patient flows can be managed efficiently. The need for supplier integration
becomes greater with an increasing hospital size. Extremely small hospitals may not need
supplier integration to be able to manage their supplies efficiently; they are more likely
to have and use fewer suppliers. On the other hand, very large corporate hospitals with

multiple branches may need a centralised supplier integration and procurement processes.
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Although these conjectures are logical, they will remain so in the absence of any research
data. In healthcare organisations, the size of the hospital has a strong impact on overall
performance. It is critical for hospitals to consider how many patients can be served at
any one time while maintaining the quality of services. In such cases, the organisation
must possess the required resources and supplies so that they can facilitate patient care

and meet the purpose and objectives of the organisation (Bailey et al. 2014).

The lean concept facilitates cost reduction by avoiding wastage of materials and
processes. It also avoids non-value-adding processes. Thus, the significant components
of the lean concept are favourable for cost reduction. This has prompted many hospitals
to adopt lean practices in their management systems. Unfortunately, avoiding wasteful
supplies has escaped from the scheme of things in this respect. Wasteful supplies can be
avoided using supplier integration. It helps to determine and ensure the delivery of
supplies with the right quantity at the required place and at the required time. Thus, the

wastage of time, resources and inventory are simultaneously avoided.

There is very little research on the effect of lean practices in the healthcare sector.
Hospitals are faced with a need for emergency supplies when patients are in a critical
condition. This also necessitates just-in-time (JIT) supplies. If such occurrences are very
frequent, regular practices using the JIT approach, along with lean practices, is necessary.
The joint requirement of both these systems has never been studied in any sector,
including healthcare. Agile practices are also important in ensuring the timely delivery of

required supplies at required points. Agility helps to manage inventory well. The
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combination of lean and agile is known as leagile. Although there are many reports on
the effects of leagile practices in other sectors, healthcare researchers are yet to be drawn

into this.
1.9 Scope of this study

The discussions above clearly establish that, although many aspects regarding supply
chains have been understood, there exists a real need to understand its integration and
management to ensure that companies are able to implement SCM and fully derive its
benefits. However, the translation of all these benefits into improved company
performance is less certain. The alternative options of collaborative arrangements and
partial integration focusing on the components of supply chains are also possible. This
will enable the deployment of scarce resources in critical areas. This study focuses on
evaluating the different factors and forces influencing HSI. It may help in developing
strategies and processes that can enhance the level of integration, so that the functions of

the supply chain can be improved.

In light of the above discussion, supplier integration merits separate treatment. This is due
to its direct effect on costs. Supplier integration will only be successful when logistics are
also properly aligned with it(Christopher 2016). The use of IT for the acquisition and
management of knowledge from a large variety of Internet sources, and the identification
of useful knowledge and conversion of information into action are associated with IT
integration (Prajogo & Olhager 2011). This useable information is then shared with
suppliers to ensure delivery of the right product in the right quantity at the right point at

the right time. This is one benefit of information sharing. The transparency of
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relationships to build trust is a pre-requisite of building partnerships and collaborations
with suppliers. Information sharing and involving suppliers in key decision processes of
product manufacturing and service delivery are essential for successful supplier

integration.

Lean practices involve the avoidance of waste in materials and processes and non-value
adding operations. Avoidance of waste material is linked to suppliers. The supply of
materials using a pre-determined schedule will help to minimise waste. When this
schedule is linked to the impact of customer demand, then the scheduling of materials
will automatically be decided according to production that is tailored to customer
demand. This will avoid wastage. Supplier integration greatly facilitates this. Research
states that the inter-organisational information sharing between primary suppliers and
hospitals must be managed by taking advantage of advanced systems and technology
(Oruezabala & Rico 2012). This helps in gaining a competitive edge by ensuring that

processes are managed using advanced methods and techniques.

Three other concepts related to lean practices are agile, leagile and JIT practices. Agility
ensures the efficiency of operations. Without the receipt of correct supplies, operations
cannot be agile (Al-Tit 2016). The two terms—Iean and agility—complement each other.
Lean ensures that only the required quantities of the required materials are received.
Agility ensures that, as soon as materials arrive at the correct time, efficient operations
utilise them within the scheduled time for timely delivery to customers. JIT minimises

inventory and its costs. When materials are received only at the time of requirement, there
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is no wastage of space or cost of storage. Thus, in all these cases supplier integration plays

an important role.

The current literature on HSI reveals contradictory findings, which will form the basis of
discussion in the following chapters. Some of these findings are mere conjecture, based
on both theoretical considerations and available research evidence. There are
methodological problems associated with many findings. Therefore, generalising the
findings to operable actions must be undertaken with caution. To manage the research,
the approaches and methods are selected keeping in mind the purpose and objectives.
Previous studies have helped in studying the importance of HSI and how this helps in
managing the overall performance of the organisation. However, in the current era,
organisations are required to focus on new and advanced methods to compete in a
challenging environment. Governments and other legal bodies have brought various
changes and developments to laws and regulations to influence the healthcare sector.
Their aim is to meet the changing needs and enhance the overall health and wellbeing of

the people belonging to different segments of the nation (Christopher & Gattorna 2005).

The findings and conclusions discussed above are derived from many research resources.
However, most of these are related to the manufacturing sector. There are less frequent
reports from service sectors. Still fewer reports are available in the case of the healthcare
sector. The findings obtained in other sectors can be extended to healthcare only to a
limited extent. This is due to the uniqueness of healthcare supply chains, which have been

identified by a few works of literature.
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However, even among research studies pertaining to the healthcare sector, those specific
to hospitals are few. This chapter began with the search for solutions to reduce healthcare
costs in the face of annual increasing healthcare costs. Approximately half of healthcare
costs are incurred in hospitals. Thus, any significant cost reduction should also occur in
hospitals. Supply chain management was considered as an option. However, there is a
case for narrowing down the scope to specific components of the supply chain. The cost
of procuring supplies constitutes the major cost for hospitals. Therefore, it is evident that
cost reduction should occur at this level. This is the point at which hospitals interact with
suppliers and place orders for the required supplies. To reduce costs at this level, hospitals
need to adopt supplier integration. This involves logistics integration, IT integration,
information sharing, trust and the use of lean/agile/leagile/JIT strategies as discussed
above. As very little research has been undertaken on these aspects in any sector, the need
to conduct such research is more than apparent. Healthcare is a vital sector affecting
human health and life. It is therefore imperative to undertake research in this area. This
thesis by health products only refers to medicines and accessories and not to the

equipment.
1.10 Research objectives and questions

The aim of this research is to develop a theoretical model that conceptualises the factors
affecting Hospital Supplier Integration (HSI) and its impact on hospital performance in

both private and public settings, within the context of Saudi Arabia.
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In order to address the main objective, the following research questions have been

constructed:

RQ1: What is the impact of hospital-supplier integration on the overall performance of

hospitals in Saudi Arabia?

RQ2: What are the factors that affect hospital-supplier integration?

RQ3: How does logistics integration, information technology, information sharing, and
trust affect hospital-supplier integration?

RQ4: Do lean practices enhance the impact of hospital-supplier integration on hospital
performance?

RQ5: Does hospital size make any difference in hospital-supplier integration?

RQ6: What difference do public/private sectors make in determining the impact of

hospital-supplier integration on the performance of hospitals in Saudi Arabia?

This study has been designed to take the following steps to answer the research questions:

1. Based on the available literature, identify the factors that are most likely to affect
hospital-supplier integration in a variety of contexts. This will enable the choice
of independent variables as factors affecting the integration.

2. The second step involves determining which factors are relevant to hospitals in
Saudi Arabia and its healthcare system together with the current status of its
supply chain integration and HSI. For this purpose, the Saudi healthcare system

and the current status of supply chain integration will be reviewed.
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3. The third step involves the determination of hospital performance variables from
those obtained from the detailed literature review. The limitations of what can be
measured are also to be considered. These are to be used as dependent variables.

4. The fourth step was to examine the initial defining of the potential relationship
between independent variables (factors of HSI) and dependent variables (hospital
performance) and the effect of lean practices as moderating variables—for this
the formation of a series of hypotheses was necessary.

5. Finally, the last step involves studying the current status of the relationship, by
using suitable methods and analysing the results using suitable techniques. This
was expected to result in specific factors relevant to the Saudi Arabia context,

which need to be improved to achieve better HSI and thus hospital performance.

A research framework is developed by linking independent factors with hospital
performance and moderating the role of lean practices through the proposed hypotheses.
Thus, the verification of hypotheses through the findings answer the research questions

and fulfils the research aims defined above.

1.11 Organisation of this thesis

The key area of research involves studying the impact that various factors have on HSI,
and its effect on efficiency, effectiveness, quality of care, patient outcome and financial
performance. Previous works from the healthcare sector and other sectors were used to

define the research aim, frame the research questions, set objectives, formulate
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hypotheses for testing and finally determining the methodology of the research. In

realising the importance of such a study in this chapter, the following steps were taken.

Chapter 1 is the introductory chapter, which presents the background and overview of the
overall research. The research objectives and questions are included, along with the scope
and limitations of the study. In this chapter, the key concepts are discussed related to

supply chain management and supplier-buyer integration.

Chapter 2 presents an in-depth analysis and overview of the healthcare sector of Saudi
Arabia. The system has been reviewed considering the current conditions, policies, and

expenditure in the health industry.

Chapter 3 presents the literature review, which is based on analysing and evaluating past
research carried out by researchers in the field. Only relevant and reliable sources and
published articles have been used to maintain the validity and authenticity of the study.
The chapter also includes the research framework presenting the variables of the study.
Based on the literature analysis, the research hypotheses were developed, which were

further tested and verified in the succeeding chapters.

Chapter 4 presents the research methodology and analytical approach. The chapter
includes the methods and approaches that were used to carry out the study, so its purpose

and objective could be achieved.

Chapter 5 presents the basic analysis and findings, which were based on utilising

statistical tools and techniques to analyse and interpret the data. The chapter presents the
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results of the statistical tests performed on the primary data gathered from the

questionnaires.

Chapter 6 presents the advanced analysis and findings, which were based on the data
gathered during the research. The hypothesised model was tested using structure equation

modelling (SEM), which includes seven proposed hypotheses (H1 to H7).

Chapter 7 presents the overall discussion of the results and findings of the study. The
analysis is based on the theoretical concepts and findings, which helped in answering the

proposed research questions.

Finally, Chapter 8 presents the conclusions and implications of the study. It not only
summarises the findings but also includes the recommendations and a summary of the
results. The chapter also includes the theoretical and practical implications, along with
future research directions and limitations of the study. Figure 1.1 summarises the links
between the overarching research objective, research questions, findings and thesis

chapters.
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Figure 1.1 The links between the overarching research objective, research questions, findings and thesis chapters.
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1.12 Summary

The need for this study arises from the difficulty of balancing rising costs and the necessity
of enhancing the positive outcomes from healthcare service delivery through an improved
quality of care. The conflicting stance between healthcare managers and clinicians is often
a bottleneck for implementation of cost-effective solutions. Healthcare is the only sector

where the customer has limited choice on which services to buy and at what cost.

There are many differences between traditional and integrated supply chains. Increased
efficiency through reduced resource quantity is achievable through better inventory
management and this is accomplished when supply chains are integrated. An increase in the
efficiency and effectiveness of processes will automatically lead to improved outcomes. An
integrated supply chain is a definite means by which to achieve this. The inefficiencies
identified in existing healthcare supply chains are better addressed when an integrated
supply chain is practiced. However, the level of integration is very important, as all aspects
of the business cannot be freely shared along the supply chain. In this context, e-business

seems to play a vital role.

There is evidence that the competitiveness of companies is associated with the success of
supply chains. This is why the next level of competition is considered to be between supply
chains rather than between businesses. The supply chains consist of different partners and it
is vital to ensure that the partners are closely linked with each other. The collaboration and
connection can be maintained by enhancing the overall level of communication.
Communication is considered to be an important factor, which helps in managing the

relationship, the partnership and facilitates the removal of complexities and challenges.
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Most of the points discussed arise from studies carried out in other sectors. There exists a
scarcity of similar research in the healthcare sector, particularly in the context of hospitals,
which represents the gap this study planned to fill. Researchers have previously focused on
different aspects of healthcare organisations. However, supplier-hospital integration is not
discussed in detail, which results in a gap in the research. Even though researchers belonging
to different fields have highlighted the importance of supply chain integration, there is little

research in the field of healthcare.

This study is set to bridge this gap by investigating the impact of HSI on overall hospital
performance. Additionally, this study aims to tackle the mediating role of lean practices in
the selected research context—the Saudi healthcare system. To do so, a quantitative

approach was deployed in this study.

The next chapter is designed to review the main features of the Saudi healthcare system and

their potential impact on the study.
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CHAPTER 2: AN OVERVIEW OF THE HEALTH SECTOR
IN SAUDI ARABIA

2.1 Introduction

This chapter first focuses on the general introduction of the healthcare sector in Saudi
Arabia. It presents the background and overview about the healthcare system. In Section 2.2
a description of Saudi healthcare systems is presented and evaluated according to previous
research. Moreover, this chapter provides justification for choosing Saudi Arabia as the
country of interest for this research in Section 2.3. A summary of this chapter is presented

in Section 2.4.

2.2 Saudi healthcare system

2.2.1 Country context

Saudi Arabia is the largest country in the Arabia Peninsula. It covers an area of 2150
thousand km? (Muenjohn 2017). Geographically, Saudi Arabia is located in the Middle East,
bordering the Persian Gulf and the Red Sea, just north of Yemen. The geographic
coordinates are 25 N and 45 E. The geographical location of Saudi Arabia with its borders
is given in Fig 1. The total area consists of 2149690 km?, entirely land area. Saudi Arabia
has a harsh dry desert with great temperature extremes. The terrain is mostly sandy desert
(Muenjohn 2017). Major natural hazards are frequent, especially sand and dust storms.
Desertification, complete depletion of perennial water sources and coastal oil spills are the
main environmental problems. Saudi Arabia is the largest country in the world without a

river (Aljuaid et al. 2016). Its extensive coastline facilitates shipping, especially oil.
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According to Mohammed (2016), it serves as a vital bridging hub between Africa and
Europe. The country has been an important member of the UN since 1945. It is also the
founding member of the Gulf Cooperation Council (GCC) and the League of Arab States.
The official language of Saudi Arabia is Arabic (Adebanjo, Laosirihongthong &
Samaranayake 2016). Saudi Arabia is considered to be one of the richest and fastest growing
countries in the Middle East. It is the largest producer and exporter of oil. The population of
the country is rapidly increasing, and this has become a major concern for the Government

and policymakers of the country (Aljuaid et al. 2016).

The population is approximately 30 million according to the estimated population, out of
which, 77% are Saudi nationals and the remaining 23% consist of non-Saudis who are
visitors or temporary workers from other countries (Muenjohn 2017). The 2015 estimated
population growth rate was 1.46%. Saudi Arabia has a relatively young population with
about 50% of its population being under the age of 24 years. During the past five decades,
the country has been transformed from a small country where the rural population was less
than 4 million people to one of the most urbanised countries in the Middle East. The rapid
development of major cities has made its capital city, Riyadh, into a place with a population

of more than six million people (Muenjohn 2017).

The Government operates as a monarch regime. There are 13 provinces. The constitution
was adopted on 1 March 1992. Basic laws are issued by royal decree, serving as the
constitutional framework. These are based on the Quran and the life and tradition of the
Prophet Mohammad. The Islamic (Sharia) legal system is followed with some elements of

Egyptian, French and customary laws mixed in. Several secular codes have been introduced
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and there are special committees to resolve commercial disputes. The monarch is both the
chief of the state and head of the government (Muenjohn 2017). A council of ministers is
appointed by the monarch every four years. Monarchy is hereditary. Future kings—as per
hereditary norms—are determined by a committee constituted by the Allegiance
Commission. The legal arm is the unicameral Consultative Council of Majlis al-Shura of
150 members (including 30 women since 2013) appointed by the monarch for a four-year
term. The highest authority of the judiciary system is the High Court, appointed by the
monarch based on the recommendations of the Supreme Judiciary Council. Subordinate
courts work under the High Court. There are special courts and committees that handle

separate cases of labour, commercial and administrative disputes.

The economy of Saudi Arabia is based mainly on oil. There is strong governmental control
over major economic activities. The country holds approximately 16% of global oil reserves
and is the largest oil exporter and leading player in the Organisation of the Petroleum
Exporting Countries (OPEC). The oil sector contributes to about 80% of budget revenues,
45% of the GDP and 90% of export earnings. In 2013, a daily average production of 11.59
million barrels was achieved and around seven million barrels were exported. As of 1

January 2014, the reserves consisted of around 268.4 billion barrels (Muenjohn 2017).

2.2.2 Health services in Saudi Arabia
To diversify its economy and tackle the large-scale unemployment of Saudi nationals, Saudi
Arabia encourages the private sector. There are about six million foreign workers who

contribute to the economy. However, the country has initiated many skill development
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programmes to solve the problem of unemployment. The unemployment levels decreased
from 11.6% in 2012 to 5.5% in 2013. The current low prices of oil caused some stress to its
economy. Although GDP per capita is steadily increasing US$ 37 million in 2014 and is
comparable to western developed countries, GDP growth declined from 5.4% in 2012 to
3.6% in 2014. Industry accounted for about 60% of the GDP and services accounted for
about 38% of the GDP in 2014. About 80% of the 11.6 million labour force are non-Saudis.

Inflation reduced from 3.5% in 2013 to 2.7% in 2014 (Muenjohn 2017).

The Ministry of Health (MOH) in Saudi Arabia gave an elaborate account of healthcare
status in Saudi Arabia with data. On average, the budget of the MOH constituted around
6.5% of the total government budget and the GDP per capita between 2009 and
2013(Ministry of Health in Saudi Arabia 2018). According to research, many indicators on
health outcomes have shown notable improvements during the last few years. For instance,
the life expectancy of 75 years in 2013 was five years higher than the global average. The
percentage of population below 15 years in 2013 was 30.8% and was higher than the global
average of 27%. This indicates the potential for a higher proportion of a younger generation
in the future and, at the same time, the increased threat of early childhood diseases of a
communicable nature(Ministry of Health in Saudi Arabia 2018). The crude birth rate of 22
per 1000 in Saudi Arabia in 2013 was lower than the global average of 24.3. The crude death
rate of 3.8 in 2013 was almost half of the global average of 7.9 per 1000 people. The infant
mortality rate of 8 per 1000 live births was 56%, lower than the global average of 37%. All
these health indictors are also higher than other Middle Eastern countries (Ministry of Health

in Saudi Arabia 2018).

38



Between 2006 and 2013 there was a 25.6% increase in physicians, 68% in dentists, 33.1%
in nurses, 19.5% in pharmacists and 53% allied healthcare professionals. The proportion of
Saudis employed in all these roles, especially nurses, also increased significantly during this
period. This was due to the deliberate efforts of the government to provide facilities and
training for the provision of the necessary skills to Saudi nationals. Due to fully-fledged
immunisation programmes reaching over 95% of coverage, the threat of communicable
diseases has also decreased significantly. In 2013, there were 2.2 nurses for every physician,

compared to 1.8 nurses globally.

The number of primary healthcare centres (PHC) increased by 17.4% from 2007 (1925) to
2013 (2259). This represents 7.53 PHCs per 100000 of the population. The total number of
hospitals owned by the MOH was 268 in 2013 with 38,970 beds. Thus, there was almost
one hospital and 13 beds per 100000 of the population. The number of public hospitals
increased from 244 to 268 and beds from 33,277 to 38,970 between 2009 and 2013. There
are also healthcare facilities in other government sectors too. The main sector consists of
universities, medical education and research centres. Armed forces and other national
security services also have their own facilities. These sectors added 11,497 beds, 13,577
physicians, 29,969 nurses, 1,860 pharmacists and 22,641 allied healthcare professionals in
2013 with a significant increase and proportion of Saudi employment over that time.
Between 2009 and 2013, the total number of private hospitals increased from 125 to 136,
beds from 11,833 to 14,310 and dispensaries from 1,944 to 2,249. A significant increase in

healthcare professionals was observed, as well as an increase in Saudi employment.
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Currently, Saudi Arabia is known as one of the richest countries, which has effectively
managed the healthcare industry and sector so that people can live healthy lives.
Government bodies continuously monitor the healthcare services offered to people by using
different organisations and hospitals. It has helped significantly by introducing strategies
and methods to facilitate patient care. With the passage of time, advancements have been
brought into healthcare services. To manage performance effectively, improvement has been

linked to different factors and forces.

The overall effect of all of these advancements was formidable. The proportion of hospitals
owned by the MOH, other government sectors and private sectors charted in the report are

displayed below (Figure 2.1).

H Public Sector
B Private Sector

= Other Governmental sectors

Figure 2.1 The percentage of health services provided through public and private hospitals in Saudi
Arabia (Source: Ministry of Health in Saudi Arabia 2018).

According to research, the GDP per capita in Saudi Arabia in 2015 was US$ 20.7million

and the percentage of the MOH budget was approximately 7.5%, increasing from 6.8% of
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the total governmental budget in 2013, while the per capita of the MOH annual expenditure
was US$ 43 million(Ministry of Health in Saudi Arabia 2018). Since hospital supplies are
the main component of health expenditure and integrally linked to robust healthcare systems,
finding new methods to reduce supply costs and to increase efficiency is important (Dejohn
2009; Ministry of Health in Saudi Arabia 2018). The focus of this research is on health
purchases. This includes drugs, medical accessories and non-medical purchases. This is
particularly important as the latest published figures indicate that these purchases contribute
to a considerable amount of general healthcare spending in Saudi Arabia (Figure. 2.2 and

Figure. 2.3).

% of GDP

2011 2012 2013 2014 2015 2016 2017

Figure 2.2 Total expenditure on health in Saudi Arabia as a percentage of GDP between 2011 -
2017 (Source: Ministry of Health in Saudi Arabia 2018).
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Figure 2.3 Total health purchases in Saudi Arabia 2007-2017 (Source: Ministry of Health in Saudi
Arabia 2018).
The increasing trend of hospitals and beds in Saudi Arabia was only contributed to by the
MOH and private sectors. There was little addition from other Government sectors. The
trend of healthcare employees in these three sectors (public sector, private sector and other
governmental sectors) was similar. Medical education facilities exist in all universities in all
regions and there are significant numbers of healthcare professionals from various
specialisations graduating from these universities. These people add to the human resources
in the healthcare sector of Saudi Arabia. In addition, training both in Saudi Arabia and
abroad for various specialisations, quality improvement and other suspects of healthcare is

given to suitably qualified people.

2#1 S.R = 0.267US$ Approx.
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Outpatient visits account for 62% of total visits to healthcare facilities as shown in Figure
2.4. Approximately 62% of patients visited general clinics. Some of them may have been
referred to specialist hospitals and others might have been treated for relatively minor health

problems, which can be dealt with at general clinics.

B General Clinics

® Other Clinics

= Well-baby Clinics

B Chronic Disease Clinics

® Dental Clinics

Figure 2.4 Proportion of outpatient visits to various health care sectors (Source: Ministry of Health
in Saudi Arabia2018).
The average number of visits to healthcare facilities per person per year decreased from
approximately 5.2 million in 2009 to 4.5 million in2013. Thus, there was a definite reduction
in the need to visit hospitals—an indication of the decline in health problems of the
population. Of the total outpatient visits, the MOH accounted for about 48%, the private
sector about 35% and other Government sectors, the remaining 17%(Ministry of Health in
Saudi Arabia 2018). Data is available for outpatient visits disease-wise, sector-wise and

region-wise.
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The MOH of Saudi Arabia has played an important role in enhancing healthcare services by
promoting professional standards and placing emphasis on the quality of services. It is
important to introduce and integrate advanced techniques and methods so that the services
can be improved accordingly. In this era, hospitals are required to keep track of information
relating to patients so that they can facilitate the patients appropriately. If they fail to manage
the information, this can negatively affect the healthcare services and facilities offered to

patients (Dejohn 2009; Ministry of Health in Saudi Arabia 2018).

In-patient admissions decreased from 12 per 100 people in 2009 to 10.5 per 100 people in
2013 across Saudi Arabia. The sector-wise in-patient admissions are reproduced in Figure
2.5 of the report. Of the total, 54% were admitted to hospitals owned by the MOH and 30%
to private hospitals. Data on various other services are also given sector-wise, region-wise

and year-wise.

Reports noted that the MOH is the main healthcare provider in Saudi Arabia. Since 1970,
healthcare has been receiving steady attention and is improving through the five-year
national development plan. A plan for adding 150 new primary healthcare centres every year
until 2016 is being implemented. The MOH collaborates with other national and
international agencies to improve the service delivery system. The new model is based on a
national level integration of all healthcare and related services through -efficient
coordination. This involves the levels from primary to quaternary care and elements from
primary to various specialist areas. The standardisation of operating procedures and
accreditation of healthcare facilities is also being undertaken. Patient safety—both inside

and outside of hospitals—is important. Although expatriates constitute most of the skilled

44



staff, local skill development is actively being pursued(Lee, Lee & Schniederjans 2011).
Research notes that Saudi Arabia is on track to achieve its Millennium Development Goals

of healthcare(World Health Organization 2013).

Major health risks are related to the chronic health problems of its residents and infections
likely to arise from the gathering of people from different countries arriving for Hajj and
other pilgrimages and religious occasions. There are advanced healthcare systems in 177
primary clinics and 27 hospitals located around the pilgrim centres. The main challenges are
rapid cost increases, economic stress due to declining fuel prices, other economic challenges

and an increasing demand for improved healthcare from the rising population.

= MOH
H Private Sector

= Other Governmental Sectors

Figure2.5 In-patient admissions in Saudi Arabia hospitals in various categories in 2017
(Source: Ministry of Health in Saudi Arabia 2018).

Satisfied with the current progress of healthcare in Saudi Arabia, literature has observed that

future challenges to achieve the ambitious health development plans are the optimum
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utilisation of existing resources, the development of competent skills in health management,
the search for means of financing services, the maintenance of a good balance between
curative and preventive measures and increasing Saudi competence to meet long term needs
and greater attention paid to primary healthcare (Sebai, Milaat & Al-Zulaibani 2001).
Adopting modern techniques and approaches has significantly enhanced the level of
professionalism and quality of services so that overall progress levels can be improved. It is
vital for organisations to introduce changes over time so that their systems and techniques

are upgraded with advanced methods.

According to research, the major challenges are the rising cost of quality healthcare
aggravated by an increasing population at the rate of 2.7% per annum and the rising
incidence of chronic illnesses, which will place more financial stress on Saudi Arabia,
especially in the current context of declining oil prices (Watts & Freudmann 2014). There is
a need for more private investment and tertiary care hospitals. The demand for foreign
healthcare workers will remain high, even if the proportion of Saudi employment
rises(Y ousef Alkhateeb, Sultan & Ahmad 2017). Maintenance of quality while expanding is
also a major challenge. Researchers identified the major challenges to the future
development of healthcare in Saudi Arabia. These include the development of Saudi health
professionals, the multiple roles of the health ministry, diversification of limited financial
resources, the changing patterns of diseases, the high demand due to free services, the
implementation of cooperative health insurance policies, the privatisation of public
hospitals, the effective management of chronic diseases, the development of practical
policies for crisis management, poor accessibility to some healthcare facilities, the

establishment of an efficient national healthcare information system and also the utilisation
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of IT to its potential in healthcare strategies (Almalki, Fitzgerald & Clark 2011b).
Information technology plays a significant role in making relevant and timely decisions so

that resources and performance can be enhanced effectively and efficiently.

Government healthcare services are free, whereas, private services are charged. The
government sector consists of the MOH and other agencies. Both government and private
services are available at all levels. Both the private and government organisations play an
important role in improving healthcare facilities and the services provided to patients. This
not only helps to meet changing demands but also helps to improve the overall health quality
in the country. The population of Saudi Arabia has increased over time. In consideration of
this, it is essential that the healthcare sector also improves accordingly. The services must

be affordable for everyone so that people can enjoy a good quality of life.

The MOH has regional health service directors, who separate deputy directors of hospitals
and of primary healthcare functions. A sectoral coordinator coordinates the activities of the
two types of services. Hospitals are managed by individual managers and supervisors
manage primary health centres. There are associates on both sides interacting with the

respective services.

It is evident that the current dimensions and future expansion of healthcare facilities and
services play an important role in determining the structure and operational logistics of
hospital supply chains in Saudi Arabia. The hospital suppliers include both the local and
international suppliers that provide the hospital with the required supplies to manage their

performance. The suppliers are selected based on quality and timely supply of the required
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materials, tools, and equipment. Therefore, it is important to manage relationships with the
suppliers so that they can easily be notified about the requirements. It allows the
transportation of supplies effectively on time so that there is no delay or barrier in the

healthcare services provided to the patients.

The healthcare sector in Saudi Arabia has evolved with time. The Western model of in-
service has been integrated and incorporated to enhance the level of professional healthcare
services. Along with this, social work practice has been improved, which forms an important
part of the care provided to patients. In the cultural context of Saudi Arabia, the work
education has become a critical aspect of the society, which effectively contributes to
enhancing the level of professionalism in different fields. Similarly, in the healthcare sector,
the improvement and changes have led to enhancing the hospital setting (Staemmler 2008).
Currently, the MOH in Saudi Arabia is responsible for governing and monitoring the
healthcare services in the country. The MOH not only sponsors the healthcare facilities and
services, but also monitors and controls the services provided to patients according to the

standards and quality measures (Ministry of Health in Saudi Arabia 2018).

2.2.3 Expenditure of health purchases in Saudi Arabia

There are three kinds of health expenditure reported in the literature. These include the
national budgetary expenditure on healthcare, hospital expenditure that is given to provide
healthcare services to patients and finally the expenditure incurred by patients (Alrasheedy
et al. 2017). Unfortunately, data on these expenditures is not available. It is critical for
healthcare organisations to focus on these different types of expenditure so that they can

control costs and expenses (Alkhamis 2012). It can help to improve revenues and can also
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help to meet budgetary requirements. The available data on Saudi Arabia’s health

expenditure is discussed below.

Healthcare expenditure in GCC countries, including Saudi Arabia, is governed by the large
number of expatriate population compared to the national population, leading to the control
of expenditure on non-nationals. High Government expenditure is neutralising high revenue
levels and leading to insufficiently developed healthcare systems in some countries. This
conclusion is based on data obtained up to the year 2008 (Alkhamis, Hassan & Cosgrove
2014). According to the World Health Statistics report (2015), the total expenditure of Saudi
Arabia on health as a percentage of the GDP was around 4% between 2000 and 2012. The
general Government expenditure accounted for 72% of this (or 8% of the total Government
expenditure), with the remainder accounted for by private expenditure. There was no
external or social security expenditure. About 60% of the private expenditure was accounted
for by out of pocket expenses. Private pre-paid insurance plans as a percentage of private
expenditure doubled from 11% in 2000 to 22% in 2012. Based on the average exchange rate,
the per capita private expenditure almost tripled during this period to about US$ 992 million.

A high increase in government expenditure on a per capita basis was also observed.

The Saudi Arabia healthcare market was also assessed by research (Sameer 2014). Saudi
Arabia needs to invest annually about US$ 420 million to increase hospital bed capacity, in
order to keep pace with the increasing demands due to the annual increase of 2.5 to 3.0% in
population(Ministry of Health in Saudi Arabia 2018). The current high budgetary allocation

of around US$ 21 billion for this sector is designed to improve the service delivery of
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existing facilities, along with the expansion and growth of existing hospitals and clinics and
an improvement of the health of the ageing population and a reduction in morbidity due to
lifestyle diseases(Ministry of Health in Saudi Arabia 2018). Saudi Arabia procured over US$
1.2 billion worth of medical and surgical equipment as of 2013. This represents about 50%

of all medical expenses in the entire GCC countries.

There are bright prospects for marketing certain specific types of healthcare products. Saudi
Arabia’s market for pharmaceuticals grows at the rate of about 4.7% per annum. Life science
products will have a higher demand due to the increase in the ageing population and lifestyle
diseases. Medical products need to be approved by the Saudi Food and Drug Authority
(SFDA), very similar to the FDA in the USA. Exporters should have a local importing
representative registered with the SFDA. This individual will be responsible for post-market
surveillance and will report any adverse events to the SFDA. The SFDA has an open source
directory of all the companies, consultants and organisations registered with it (Alahmad &
Silverman 2017). Major projects of medical cities and medical parks worth over US$ 3.6
billion are under implementation. Indirectly, these market figures suggest that Saudi Arabia

is spending these amounts or more on its healthcare purchases.

Research noted that the total annual pharmaceutical expenditure was projected to increase
to about US$2.6 billion by 2013, that means the pharmaceutical market is highly regulated
in Saudi Arabia (Walston, Al-Harbi & Al-Omar 2008). The MOH is involved in assessing
and evaluating the drugs produced and sold in the country so that they can ensure that they
meet their standards and requirements. It is essential that the drugs prescribed to the patients

are approved by the MOH. If the pharmaceutical companies fail to meet the standards of
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drugs and their manufacture, they can face legal problems (Almalki, Fitzgerald & Clark
2011a). Any drug which is rejected by the health administrators cannot be prescribed to the
patients. If practitioners fail to follow the legal policies and regulations, this can result in
their career and professional standing being affected in the country in which they practice

(Walston, Al-Harbi & Al-Omar 2008).

Literature has noted that the private health insurance system was the forerunner of many
social security systems found around the world (Saxena et al. 2006). For instance, Sekhri
and Savedoff (2005) found that, in seven countries, more than 20% of healthcare was
financed by private insurance companies. In these systems, health insurance payments are
reimbursements of the expenditure incurred by patients. Private health insurance is always
mandatory with risk rated premiums and either for-profit or non-profit management. Among
other countries, Saudi Arabia has a significant private health insurance market. In the
Netherlands, France and Switzerland, 80% of the population are covered by health
insurance. Other countries rank below this level. However, these observations are based on

data obtained in the year 2015(World Health Organization 2015).

The regulatory problems of non-Saudi investors in the healthcare sector were reviewed by
literature (Khan et al. 2016). The Hanbali School of Islamic laws are generally conservative
and strict in interpreting the Quran and Hadith, but it does provide freedom for contracts
between competent contracting parties. The maxim is that a contract is the law between the
parties except when it violates the Sharia. Thus, there is room for reforms, and this justifies

the healthcare investment reforms for non-Saudis. To this “God-made law” is added the
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“man-made law”, developed by royal decrees, the resolution of council of ministers and
other legal processes(Woodcock 2006, p. 251). These laws and regulations can be
challenged only if they violate the Sharia. There are various Government authorities to
interpret laws made by various authorities. Saudi Arabia’s pharma market accounts for about
65% of the total GCC pharma market. More than 90% of the medicines used in Saudi Arabia

are imported.

Patients in GCC generally favour branded rather than generic products, although the
majority of drugs produced in GCC are generic. The market share of generic products in
Saudi Arabia is only about 6% compared to over 50% in European countries. In Saudi
Arabia, most medicines can be purchased from pharmacies without prescription. Hence
consumers can choose branded products. Health insurance can be made mandatory for
companies that employ more than fifty employees. Additionally, Saudi Arabia permits 100%
foreign-owned manufacturing facilities and provides low-cost loan programmes and low-
cost power to encourage private and foreign investment in its healthcare sector. With the
passage of time, the regulations and policies are evolving, and this has effectively improved
the level and quality of services offered to patients. Hospitals operating in the country are
required to follow policies and regulations so that they can manage the quality of their
services. The aim is to meet the service requirements of the patients so that a safe and healthy
population can be supported. If organisations fail to act responsibly, this can create problems

and challenges in maintaining the health requirements of the country.

Ever since Saudi Arabia became a member of the World Trade Organisation (WTO), it has

improved its intellectual property rights, laws and is liberalising its economy to diversify
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from oil(Watts & Freudmann 2014). The challenges include strict price controls, limitations
on foreign ownership for the distribution of pharma products produced outside Saudi Arabia
and extensive procedures to obtain approval. It takes six to eighteen months to gain approval,
however the process is currently quickening. Nonetheless over 200 foreign firms are
registered with the MOH, demonstrating the opportunity for successful registration.
Although registering a company is a simple ministerial process, the registration of products
is lengthy. However, Saudi Arabia is more liberal than other GCC countries (Albejaidi
2010). Thus, several GCC-based groups are investing in pharmacies and distribution in

Saudi Arabia.

Most foreign investors enter Saudi Arabia through joint ventures with local companies by
appointing local distributors. Producers in GCC countries are routed through an accelerated
process for approval to export to Saudi Arabia. This effectively results in preferential
treatment to regional producers through a tendering system for public purchases of large
quantities. Non-GCC companies can establish a corporate firm in a GCC country to gain
this benefit. Saudi Arabia is entering into numerous free trade agreements (FTA) with
different countries (Arunanondchai & Fink 2007). This can facilitate easier entry for
companies located in those countries. GCC countries have a common patent office and
patents issued from this office are valid across all member countries for a period of 20 years.
The time required to issue patents has been progressively reduced over the last four years.

The patented product or process should not violate Islamic principles. If the patent owner is
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unable to use it within three years, the patent office grants a compulsory license to a third

party with adequate compensatory coverage for the patent owner.

Collective bulk purchases on an annual basis are carried out in Saudi Arabia and other GCC
countries. The total tender value of the common GCC tendering process, covering all GCC
countries, is over US$ 501 million. About one-third of this is to procure hospital supplies,
28% oral hygiene and 15% vaccines. There are programmes in place to reduce imports and
to manufacture locally. There are specific mechanisms to settle commercial disputes
between a foreign firm and its Saudi agent. Saudi Arabia promotes foreign investment
through the addition of a significant number of hospitals beds every year, but not in its local
management or other healthcare sectors. Although the establishment of joint stock
companies (JSC) takes a longer than limited liability companies (LLC), the former is more
advantageous in terms of permission to issue tradable shares. Apart from a higher tax burden,
companies are required to participate in employee social insurance schemes. There are real
estate ownership restrictions in Saudi Arabia for non-Saudis. Low interest or interest-free

loan facilities are restricted to Saudi nationals.

The healthcare expenditure was considered from three angles: the government expenditure
in the sector, the procurement of healthcare supplies and finally the legal and regulatory
aspects of investments in the healthcare sector. Hospital supply chains depend upon these
dimensions. The scope of supply chain for each type of product varies according to the
number of hospitals and their sizes (beds) in each region, as well as the procurement
procedure and legal aspects to be attended to. It is significant that about 70% of healthcare

is managed by the MOH and supplies are procured through tendering for bulk purchases
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through GCC common tendering methods. These factors affect the supply chain structure
and operational aspects. If the factors are not monitored and controlled by the management
of hospitals, this can affect the overall performance and services of the organisation. Patients
and their needs are given high priority while it is important to ensure that the quality of

services is maintained throughout.

2.3 Why this research is in the context of Saudi Arabia

In Saudi Arabia, the government provides unlimited, free medical care to native citizens
among network of healthcare sectors. It also provides main healthcare services within a
network of 1925 healthcare centres(Ministry of Health in Saudi Arabia 2018). From 2007 to
2017, a sharp increase in total expenditure on healthcare services has been evidenced from
USS$ 6 billion to around US$ 18 billion, respectively; a threefold increase within ten
years(Ministry of Health in Saudi Arabia 2018). Therefore, supply chain practice needs to

be applied for more efficient and effective in healthcare sectors.

From a thorough review of the available work, specific features of the healthcare system in
Saudi Arabia were outlined. Public healthcare dominates in Saudi Arabia, holding an
approximate 60% share of the total healthcare facilities. However, public hospitals face the
pressure of increasing costs and there exists financial stress on the Government imposed by
declining oil prices. This may limit the extent of budgetary fund allocation for healthcare.
Thus, public hospitals are compelled to seek ways of reducing costs while maintaining high
quality healthcare. The need to reduce costs is also important for private hospitals, as their

costs are increasing due to higher costs of healthcare products, transportation, inventory and

55



services. These differences between public and private hospitals may lead to different

approaches by the two categories of hospitals with regards to SCM.

The contextual peculiarities of Saudi Arabia also justify separate studies useable in this
country. Saudi Arabia is an Islamic country with Islamic traditions. The laws, regulations
and procedures to do business are all governed by Islamic laws, unlike non-Muslim western
countries. The laws and regulations have been deliberately made in such way that foreign
companies need to qualify in all respects to gain business in Saudi Arabia (Arunanondchai
& Fink 2007). On the other hand, to expand the healthcare infrastructure, facilities, supplies
and services, more investment is needed. The best and easiest source is foreign investment.
To encourage foreign investment in the sector, business processes need to be made easier
for them. They need to achieve a reasonably high return on investments. Saudi Arabia needs
to liberalise its economy and modify its rules and regulations to enable this. The design and
functioning of healthcare facilities financed by external agencies needs to adapt to these
conditions. They will only achieve the best financial results with high quality services by
implementing such effective supply chains. Thus, the findings from this study can be applied

to a global context and even other Islamic nations.

2.4 Summary

Saudi Arabia is one of the developing countries, which is different from western countries
in terms of its culture, demographics and general way of life. The above sections discussed
the various aspects of Saudi Arabia including its geography, demographic mix, religion,
monarchical and governmental structure, economy and standing in the Middle-East. The

healthcare system in Saudi Arabia is influenced by these country-specific factors. With
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growth in economic prosperity and population, all aspects of the healthcare system in Saudi
Arabia are being impacted. Noteworthy amongst these is the increase in the number of
patient visits and general patient demand. This has translated to an increase in the number
of healthcare facilities, healthcare workers and the general cost of operations. This has
highlighted a need to minimise the cost of operations and, at the same time, not compromise
on the quality of patient care. One way of achieving this is to optimise the healthcare supply
chains in Saudi Arabia. Any contribution to literature emerging from this study can also
benefit other Middle-Eastern nations. Saudi Arabia is a country of high standing in the
Middle-East and it is not uncommon for other Middle-Eastern countries to follow its lead.
This is also another justification for choosing Saudi Arabia as the target country for this

research.
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CHAPTER 3: LITERATURE REVIEW, CONCEPTUAL
FRAMEWORK AND HYPOTHESES DEVELOPMENT

3.1 Introduction

In this chapter, the literature will be reviewed, which involves an introduction and an
overview on studies conducted on HSI. It also presents an overview about supply
management and supplier-buyer integration. Section 3.2 presents the concept of SCM and
its efficiency and effectiveness as well as its competitive aspect in Section 3.3 Buyer-
supplier integration in the healthcare sector will be presented in Section 3.4. This chapter
also includes the description about the factors that affect HSI in Section 3.5. Furthermore,
Section 3.6 describes the impact of HSI on the service provided. The following Section, 3.7,
discusses the conceptual framework and research hypotheses for this thesis. Section 3.8 will
describe the theoretical underpinnings in two terms; the relational views of competitive
advantages and lean thinking. Finally, Section 3.9 presents a summary of the research

conducted on the topic of HSL

3.1 Supply management and supplier-buyer integration

Nowadays, the competition between companies is about the type of supply chain
management (SCM) to attain a high degree of performance and productivity, and to reduce
costs in the entire supply chain. Studies define supply chain integration as the range to which
activities included in an organisation are connected and integrated(Ali & Salehi 2016).
These activities connect the suppliers, customers, distributors, retailers, and transporters
together. There are two types of integrations: internal and external integration and both of

them are used in management (Li et al. 2009). In a hospital context, applying SCM and good
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supplier integration can improve the cost reduction of hospital services (Brot-Goldberg et
al. 2017). Klug (2013)as well as Saranga, Mukherji and Shah (2015)explain that cost
reduction can be identified by supply chain mapping. This method is very important to
control the cost reduction opportunities. In addition, increasing transparency among supply
chain partners can reduce total inventory costs along the entire supply chain which is
possible with integration. The supplier-integration can help to increase connectivity, which
helps suppliers to understand the needs of the organisation so that they can provide them

with the necessary supplies accordingly.

3.2 Supply chain management to increase efficiency and

effectiveness

Both efficiency and effectiveness are indicators about the performance of SCM in any
company. There is a significant relationship between cost reduction and the performance
measures including efficiency and effectiveness (Wirtz & Zeithaml 2018). Proper control is
required to maintain competition through increasing the effectiveness of tools and
techniques to achieve good SCM performance (Ellram & Cooper 2014; Yang et al. 2013).
In Saudi Arabia, the Government has given high priority to the enhancement, development
and improvement of healthcare services and to increase performance. Primary, secondary,
and tertiary are three levels of change conducted to make the healthcare for patient more
efficient and able to face several challenges and complications in healthcare organisations.
In Saudi Arabia, there are some challenges in limited financial resources in term of managing

costs as well as meeting healthcare standards (Economou et al. 2015). In addition, healthcare
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systems are facing concerns since there is no proper national health information system and

national crisis management system in place.

The integration system has been divided into two parts; fully integrated and semi-integrated.
Some studies have supported semi-integrated rather than fully integrated considering the
trends of current supply chains displaying the pressures of various dimensions and intensities
of integration (Klug 2013; Saranga, Mukherji & Shah 2015). Adebanjo, Laosirihongthong
and Samaranayake (2016)argues that the optimum level of integration declines when there
are deviations in performance. The need to integrate supply chains has increased due to the
development of e-business. Some essential criteria for integrated supply chains are safety,
security, completeness, flexibility, scalability, inter-operability and enabling applications
(Morita et al. 2015). There have been huge efforts from companies to increase, maximise
and enhance the effectiveness and efficiency of integrated levels by improving their global
supply chain management (Danese 2013). HSI is highly influenced by the level of
communication between the suppliers and the organisation. The integration of the supplier
increases collaboration and partnership in order to solve and face problems and challenges

effectively (Oruezabala & Rico 2012).

3.3 Supply management and competitiveness

Supply chains are essential in supply management applications and competitiveness. Many
studies have focused on single supply chain to achieve the best goals. A limited number of
papers have focused on supply management, supply chain design and competition together.
Farahani et al. (2014)claim that there is an influence of competition on the design of supply

chain networks. Another study noted that the competition can satisfy the success of

60



companies if they align their inter-operational systems according to the supply management
(Saeed, Malhotra & Grover 2011). Ellram and Cooper (2014); Yang et al. (2013)state that
hospitals with better supplier integration can be expected to attract more patients due to
higher efficiency and effectiveness of service provided and a higher quality of care and

patient outcomes.

3.4 Buyer-supplier integration in the healthcare sector

Studies reveal that the members and components of a supply chain should be fully connected
with each other to achieve the aims of the organisation and satisfy high performance
standards. Maintaining connection with members and components can help in ensuring that
the overall performance and operations are adequately managed (Zhang et al. 2018).
Research reveals the advantages of buyers and suppliers in terms of financial and market
success with selected purchase practices as well as customer relations practices (Prajogo &
Olhager 2012; Yang et al. 2013). The efficiency of a supply chain is directly related with the
relationship between the integration of the supplier and costumer. This relationship is very
useful in increasing patient volumes through its effect on improved customer integration
(Danese & Romano 2011). Yao (2017)suggests that hospitals should invite suppliers directly
into their decision-making process and they should improve and adjust their purchasing
processes, which correspond to the regulations of the organisations. Some studies have
found that there is a negative correlation between suppliers, performance measures of the
logistics costs, and the rate of return factors related to cost reduction needs (Bagchi et al.

2005). Attempts were made to relate the findings to hospitals. However, there are many
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difficulties in applying the findings to a hospital context. This is due to the differences
between hospitals and other sectors with regards to the nature of business and its impact on
society. Hence, this offers sufficient justification for undertaking this study and conveys the

uniqueness of health supply chains, which is discussed in detail below.
3.5 Factors affecting hospital-supplier integration

The uniqueness of healthcare supply chains makes the integration of supply chain concepts
challenging (Elmuti et al. 2013).These challenges have been discussed in detail in the
previous chapters. Based on these discussions and due to the scarcity of research available
on supply chain studies in healthcare, there exists an urgent need to conduct such studies,
which therefore justifies this research. Based on this argument, the research gap has been

identified, that is the impact of HSI on hospitals’ overall performance.

In a cursory literature survey, four factors, namely: logistics integration, information
technology, information sharing and trust, were found to be more widely dealt with in
research associated with this topic. Therefore, research available on the effect of these
factors were reviewed. More emphasis was placed on the relational view of competitive
advantage, as this was found to be more useful in explaining the relationships. Additionally,
some works specifically mentioned hospital size as the control variable to account for the
differences among hospitals in the effects detected. Additionally, there are several works on
lean management and its related concepts being applied to different healthcare scenarios.
Lean and related concepts only have a moderating role on the relationships of the four factors
of HSI. The following subsections set out to present a literature review on the factors that

affect HSI.
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3.5.1 Logistics integration

Logistics integration is a process that allows an organisation to integrate logistics as a
system-wide process that allows the firm to deliver value to the customers with greater
efficiency. Logistics integration can be defined as the well-coordinated flow of materials
from suppliers, which allows companies to maintain a smooth production process (Frohlich
& Westbrook 2001).Such coordination produces a seamless connection between companies
and suppliers in such a way that the boundary of activities between the two parties is blurred.
Studies have proven that logistic functions play a critical role in managing the overall
performance and capability of an organisation in utilising its resources. Logistics integration
can facilitate in managing the process smoothly by increasing the connectivity and
coordination between the logistics members (Stock, Greis & Kasarda 2000). Lee,
Padmanabhan and Whang (2004) mention that effective logistics integration is crucial to
reduce the bullwhip effect. The bullwhip phenomenon—as explained by the authors—is the
enhancement of demand variability from downstream to upstream within a supply chain. It
is often a considered as an ill-effect that paralyses the supply chain of a company. Geary,
Disney and Towill (2006)have further highlighted that logistics integration eliminates the
issues of the bullwhip phenomenon and helps to enhance the overall supply chain
performance. It has been mentioned that the bullwhip effect can be caused by several
reasons. However, an organisation can pacify the effects through the re-engineering of the
supply chain to remove all possible causes of uncertainty. Following an integrated logistics
approach within a company can facilitate a seamless flow of information across the supply

chain, thereby reducing uncertainty in the system. It has been further stated that the effects
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of the bullwhip effect can be reduced through effective application of technological,

organisational, cultural and financial aspects.

Researchers have proposed a healthcare supply chain template using e-commerce that is
based on industrial engineering concepts. The management spectrum using different time

frames is presented in Table 3.1.

Table 3.1 Supply chain decision-making dimensions

Decision Making Time Frame Decision Type

Level

Investments on plants and capacities.

i 1 .
Strategic > 10 10 years Introduction of new products.

Creation of a logistics network.
Inventory policies to be used.
Procurement policies to be
implemented.

Tactical 3 months to 2 years

Transportation strategies to be
adopted.

Scheduling of resources.

Routing of raw materials and finished
products.

Operational Day-to-day

Soliciting bids and quotations.

(Source: Chandra and Kachhal 2004)

Thus, the full integration of supply chain management into the business strategies of an
organisation takes approximately 5 to 10 years. Hence, any evaluation of the effects of the
supply chain on performance or other aspects is more valid only after strategic integration
is fully achieved. This theory puts the various research findings regarding the effects of

supply chains that are discussed below into doubtful validity.

Literature has presented that third part logistics service providers (3PLs) have played a vital
role in the triad of logistics. It has significantly influenced the collaboration of the supply

chain and has gained much attention in different fields (Zacharia, Sanders & Nix 2011). It
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has been found that, in SCM, logistics is one of the most important functions, which has a
strong impact on the overall performance of the organisation. Logistic activities are
traditionally managed with the aim of connecting and increasing collaboration between
production and consumption. As the field of the supply chain is going through continuous
change and development, it has become critical to integrate advanced strategies and
approaches to create and sustain competitive advantage. The theoretical perspective related
to the resource-based method and network theory is based on the idea of developing a strong

connection between different components and elements of the supply chain and logistics.

In healthcare, logistics integration covers the configuration of the distribution network,
distribution strategies, inventory control, supply contracts, supply chain integration and
strategic partnering together with outsourcing, procurement strategies, I'T, decision support
systems and customer value (Privett & Gonsalvez 2014). The configuration of the
distribution network consists of the following: the locations and capacities of warehouses,
the production level of products and transportation flows from product units to the
warehouses. Network flows and capacity utilisation are important issues here. Hospitals are
affected by the extent of the efficiency with which suppliers organise these matters
(Bornbusch et al. 2014; Denton 2013). Inventory control is not limited to stock levels at
hospitals alone but along the entire supply chain as well. Decisions are made depending on
the demand from different levels of the supply chain components (Saedi, Kundakcioglu &
Henry 2016). This decision-making issue can only be resolved by using forecasting,

inventory management and simulation and optimisation algorithms across the supply chain.
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Supply contracts deal with supplier relations along the entire supply chain to equitably
distribute the impact of decisions. Linear programming for complex algorithms is used to
solve this decision-making problem. For HSIL, this dimension is very important. Network
algorithms of linear or non-linear programming in deterministic or stochastic conditions are

the solution to this problem.

Supply chain integration and strategic partnering are inter-related (Youn et al. 2013). This
is where the actual integration happens (Saleh Shatat & Mohamed Udin 2012). Information
sharing, and collaborative or joint operational planning are two examples of the effects of
integration. If the process of information sharing is not managed adequately and faces
different barriers and complications, this can result in delaying decision-making and can
also ultimately impact the overall process of health treatments (Zhang & Chen 2013).A study
conducted by Cagliano, Caniato and Spina (2006)has mentioned that logistics integration
can be used in the effective adoption of a lean production system. The findings of the study
conducted by these authors have highlighted that, adopting a lean production system can
have a strong influence over the flow of information and physical goods through the supply
chain. Schonberger (2007)states that the application of JPM (Japanese Production
management) can have a strong impact on the field of operations management. It helps to
improve resource efficiency by reducing the time of operations and inventory volume, along
with improving the order cycles. Prajogo et al. (2018) highlight that logistics integration
facilitates an organisation to integrate all the supply chain partners as one entity. Starting
from the beginning of the supply chain (procurement of resources) till the end (delivery of
final products to the end user), the flow of information and physical goods can be efficiently

conducted, with the help of logistics integration. Sweeney, Grant and Mangan (2018)have
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mentioned in their study that through the adoption of logistics integration, a company is able
to reap the potential benefits of taking the vertical integration approach. Vertical integration
allows a firm to have higher control over the supply chain, reduces the overdependence on
third party suppliers and lowers the overall cost of operations of the company. Designing a
logistics management system helps an organisation to reap the advantages of these aspects,

without taking the vertical integration approach.

Researchers have pointed out that multinational third-party logistics have been introduced
in this competitive and challenging era as a result of the increasing demand for connected
supply chain and logistic functions (Marasco 2008). In the Chinese logistics industry, it has
been found that the service delivery industry requires change and development so that
customers can be facilitated in a more effective manner. Supply chain managers are required
to prioritise the strategic importance of multinational third-party logistics so that the level of
services can be enhanced effectively and efficiently (Rahman et al. 2017). The purpose of
management is to prioritise the needs of customers, follow government regulations, manage
pressure, deal with price challenges and control transportation costs. Overall, minimising
the cost of delivery and ensuring a high-level of customer satisfaction can help to overcome

challenges and problems.

In terms of customer satisfaction, the study of Liu and Lee (2018)has shown that logistics
integration can have a positive impact. It can help a company to become more efficient in
terms of delivering value to the customers, which improves their satisfaction level. Logistics

integration also helps to reduce the lead time, so that the customers do not have to wait
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longer for their product delivery Liu, Zhang and Hu (2005); Kim (2009)have further
mentioned that taking an integrated approach of logistics management can be beneficial in
terms of cost reduction, sales improvement, pacifying operational risks and improving

customer service.

Collaborative planning, forecasting and replenishment are models that are increasingly used
in other sectors, such as global retailing. Popular software platforms such as ERP are used
across the chain through which information sharing also occurs. In healthcare, this would
also involve hospitals, suppliers and the manufacturers of healthcare items (Alturki, Bosua
& Kurnia 2013). Often, the decision of whether to outsource or manufacture internally is a
critical issue. Relative risks need to be weighed against the advantages of each option to
arrive at a proper decision (Rotaru, Wilkin & Ceglowski 2014). When dealing with trade
partners, the extent of data security and confidentiality will determine whether to use Internet
public/private portals. Using IT facilitates information acquisition and sharing across the
system (Eastwood 2011). This information can also be used for decision support software.
Finally, the success of any integration at any level is determined and should be measured by
the value it gives to the customer, the patient, with respect to cost, quality, service levels,

perceived value and satisfaction (Surbone et al. 2013).

Although the situation has now improved tremendously, it was found that supply chains in
the mid-1990s contributed to approximately 500% of the total healthcare cost of 23 billion
in the USA (Nachtmann & Pohl 2009). According to literature, healthcare supply chains are
immature, highly collaborative among partners, extremely expensive, information-poor and

disconnected from talent (Michael, Jonathan & James 2013). It used to be distributor-
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dominated with little contact between manufacturers and hospitals. The key drivers of a
healthcare supply chain are a fragmented supplier base, reduced government funding, the
need to reduce inefficiencies, facilitation in managing core competencies, e-purchasing for
supplier consolidation, reducing ordering costs, enabling a common purchasing platform for
hospital networks, along with the standardisation of purchase procedures with respect to
product volumes, as well as ordering and tracking, storage space, resource allocation, scale
economies through group purchase power and data standardisation (Coustasse, Tomblin &

Slack 2013).

Avoidable costs occur at different points of transportation, from the production unit to
distribution centres, as well as at the distribution centre operations during outward transport
from distribution centres, in addition to when the wholesale distributor receives and stocks
the warehouse and also when the wholesale distributor marks-up the price and finally during

the transportation to the hospital and inventory (Oecd 2013).

Supply chain integration streamlines all these activities holistically, cost-effectively and in
a standardised manner. Table 3.2 highlights some of the research undertaken on logistics

integration.
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Author/ year

(Lee, Padmanabhan
& Whang 2004)

(Geary, Disney &
Towill 2006)

(Cagliano, Caniato &
Spina 2006)

(Schonberger 2007)

(Prajogo et al. 2018)

(Sweeney, Grant &
Mangan 2018)

(Clemons, Reddi &
Row 1993; Kim
2009; Liu & Lee
2018; Liu, Zhang &
Hu 2005;
Nooteboom 1992;
Seidmann &
Sundararajan 1997)

Area of interest

The problem of demand
amplification (bullwhip
effect)

Bullwhip effect

Introducing lean production
system

Logistics Integration

Logistics Integration

The impact of logistics
integration of supply chain

Table 3.2 Summary of literature on logistics integration

Contribution/ findings

Solid logistics integration will reduce
bullwhip effect.

Logistics integration eliminates the
problem and enhances the overall
performance of the supply chain.

Integrated logistics allows firms to
adopt lean production systems, which
are characterised by reliable order
cycles and inventory reduction.

Logistics integration allows
companies and their supply chain
partners to act as a single entity which
would result in improved performance
throughout the chain.

Through logistics integration, firms
can have the potential benefits of
vertical integration (quality
dependability, planning and control,
and lower costs) without having it in
the physical sense.

Logistics integration has a positive
impact on customer satisfaction, lead
time, reducing cost, reducing risks,
improving sales, distribution,
customer service and service levels
respectively.

The integration benefits the overall processes and activities. It is understood that supply

chain partners are dependent on each other. Their activities are inter-connected and it is

impossible to manage the services without ensuring effective communication and

coordination between the supply chain members (Chan, Lettice & Durowoju 2012). In this

integration process—along with the management of demand, order, logistics and inventory
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components—supplier management is an important aspect. It essentially consists of a
reduction in suppliers and a participation in group purchasing. However, to be effective,
supplier management needs to be integrated with logistics integration. Thus, logistics

integration becomes a part of HSI in the overall supply chain.

According to the tabulated findings of the authors in Table 3.2, logistics integration evens
out the effect of sudden spurts in demand that cause bullwhip effects(Lee, Padmanabhan &
Whang 2004). It helps in the introduction of lean management. Logistics integration also
improves a company’s performance through positive effects on time, distribution, cost
reduction, risk reduction, the improvement of sales and enhanced customer service and
customer satisfaction. Healthcare professionals working in hospitals are continuously
involved in analysing the needs of their patients so that they can be served accordingly. If
they fail to respond effectively and efficiently, this can result in creating problems and
challenges for the hospital. Healthcare professionals are the primary stakeholders of a
hospital. They are responsible for managing the services and facilities, according to the
needs of their patients. They are also responsible for coordinating with suppliers and supply

chain managers so that they can integrate processes and services effectively and efficiently.

Logistics consists mainly of all the processes related to order fulfilment and delivery to the
point of use. Thus, with the integration of these processes with suppliers on one hand and
with the hospitals on the other, the total hospital supply chain integration represents logistics
integration within an HSI. In the case of hospital supply chains, researchers have noted that

the US healthcare sector has experimented with different types of supply chain integrations
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for medical supplies with varying results (Rivard-Royer, Landry & Beaulieu 2002; Sampaio
& Csillag 2010). Literature has stated that hospital managers must aim to reduce the total
delivered cost rather than just the acquisition cost. Process re-engineering to eliminate non-
value costs was also recommended by other studies (Wang, Chan & Pauleen 2010).
However, this forms part of the lean management concept (Lau & Wang 2013). Instead of
making multi-echelon inventory decisions, the coordination of distribution and delivery
through scheduling decisions is required (Nyberg, Grossmann & Westerlund 2013). This
was found to result in better coordination of purchase and procurement (Lapierre & Ruiz

2007).

The logistics activities of Singapore hospitals were also investigated by research (Pan &
Pokharel 2007). The hospital logistics division was found to carry out many other related
activities, including engineering services. The hospitals made extensive use of ICT.
Hospitals were clustered into many groups to minimise operational costs including logistics
costs. Instead of alliances with suppliers, they preferred outsourcing logistics services. The
Singapore hospitals had good inventory policies to handle both medical and non-medical
supplies which enabled them to handle different patient mixes efficiently. In the case of
Malaysian hospitals, a vendor managed inventory was proposed to solve problems relating
to urgent orders and stock availability at the wholesaler point (Haszlinna Mustaffa & Potter

2009).

A relational view was proposed by several authors with regards to HSI, which works through
the logistics of order fulfilment and delivery. Literature has observed a close relationship

between HSI and hospital supply chain performance (Chen, Preston & Xia 2013).
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Additionally, researchers expected suppliers to find logistics innovations, which would
enhance HSI(Ivan Su, Gammelgaard & Yang 2011). They provided a new perspective to
logistics, which resulted in innovations facilitating better relationships with suppliers.
Studies have also placed emphasis on supplier relationship management and proposed an

HSI model based on this principle.

On other hand, French public hospitals were forced to reduce their supplier-base to those
who could comply with new environmental requirements (Lavastre, Gunasekaran &
Spalanzani 2012). These hospitals now use the total cost of ownership approach and expect
suppliers to create methods to achieve environmental compliance (Oruezabala & Rico
2012). In the case of New Zealand hospitals, research has demonstrated the role of district
health boards in coordinating supplies to public hospitals and their order fulfilment and
delivery (Msimangira 2010). Other literature has proposed a Collaborative Planning,
Forecasting and Replenishment (CPFR) model for integrated purchasing, operations and
logistics of hospital supply chains(Lin & Ho 2014). Both internal and external (specifically
with suppliers) collaborations were included in the model, which was proposed particularly
in the context of the problems faced by hospitals in the adoption of e-procurement practices.
In two papers, researchers demonstrated the use of an unattended electronic locker bank
concept to separate urgent and non-urgent supplies to NHS hospitals in the UK to solve the
problem of sub-optimal vehicle fleet operations due to the non-separation of the two
categories of supplies (Bailey et al. 2014). Research has also observed that the US healthcare

sector invests more in inventing drugs and diagnostic systems than in the technology and
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management of healthcare delivery systems to manage day-to-day operations (Chandra &

Kachhal 2004).

Additionally, studies note that the structure and nature of healthcare supply chains consist
of unsustainable freight patterns due to poor communication and the unpredictability of
inventory demand from hospitals to suppliers. This leads to high freight volumes, confusion
between urgent and non-urgent goods within the same supply chain and additional
laboratory couriers (Bailey 2015). Researchers have proposed three strategies to address
these problems. These solutions are (1) mobile consolidation for high freight volumes; (2)
unattended electronic local bank delivery to separate urgent and non-urgent goods; and (3)
the consolidation of courier supplies to control high courier delivery volumes. Apart from

integrating logistics for efficiency, these steps are also sustainable (Yu 2015).

High complexities and high degrees of inter-relatedness among the components render
hospital supply chains difficult to optimise and manage, which is now being simplified due
to the use of newly evolving concepts and practices of consolidated service centres (CSC)
(Abdulsalam et al. 2015). CSC facilitate supply base rationalisation and reduces the number
of components in the inter-relatedness involved in supply chains. The integration between
supply chain components has proved to be effective in the case of complex situations and
large corporations. Suppliers are known as the primary stakeholders that contribute to the
overall effectiveness of an organisation. It is important that hospitals form a long-term
contract with their suppliers where the quantity, quality and level of supplies are clearly
indicated. The suppliers must be influenced to manage the quality of supplies at every

possible level so that the final results are managed adequately and effectively.
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Based on this conceptualisation of logistics integration and its relationship with HSI, the

following hypothesis is proposed:

Hypothesis 1: Logistics integration is positively associated with hospital-supplier

integration.

3.5.2 Information technology integration

IT allows the management of data and information to facilitate seamless operational
activities, with higher productivity and resource efficiency. As stated by Li et al. (2009),IT
may not have a significant influence on the supply chain model, but it definitely helps to
improve supply chain performance. It acts as a supporting pillar to ensure that an
organisation is capable of integrating its supply chain, in order to facilitate seamless
management of information and communication across the chain. Belkoski (2008) mentions
that integrating IT within a supply chain can greatly help in reducing the long-term operating
cost of the company. Moreover, from the perspective of the health care service sector, IT
integration can facilitate in improving safety of the patients within a hospital. IT can help in
performing activities like constant monitoring individual operational activities, thereby
reducing the margin of error. Rick (2010)has further mentioned that IT increases the
efficiency in performance by improving the overall reactiveness of the firm. It also reduces
human intervention to some degree, thereby reducing resource requirements, while

improving the overall performance of the company.

The literature on IT in healthcare is rich in the areas of implementing IT for patient care and

managing the organisation. There are, however, relatively fewer studies on the use of IT in

75



the supply chain. There has been wide agreement that IT integration between hospitals and
their suppliers has direct and indirect impacts on HSI and on the overall performance of the
supply chain. Table3.3 summarises the main findings of literature in the area of IT
integration between hospitals and their suppliers and the different impacts. There have been
numerous studies on the effect of IT integration on hospital-supplier relationships (Chen,
Preston & Xia 2013; Lii & Kuo 2016; Yao 2017). IT integration reduces costs and increases
efficiency. This is achievable because increased efficiency can decrease costs and the effect

may be direct or indirect.

Sanders (2007)highlights the importance of e-business or e-commerce technology and how
it can improve supply chain performance. It has been stated that e-commerce-based IT brings
all the stakeholders in a supply chain close to each other. Not only does it help in facilitate
in seamless collaboration among the business partners, but it also helps to improve their
supply chain performance. It has been found, that firms who implement IT to improve their
external business communication, have also benefitted from better performance in terms
of output and resource efficiency. The suppliers, vendors, distributors can seamless
communicate with each other and share information regarding the state of the supply chain

in real time, which drastically helps to improve organisational performance.

A study by Vickery et al. (2003) indicated that the integrated supply chain has long-term
implications on performance. The findings of the study showed that there is a direct positive
relationship between IT integration and supply chain integration. Moreover, supply chain
integration was found to be directly related to customer service quality and satisfaction.

Finally, the study indicated that service quality is correlated to organisational performance.
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Sambamurthy, Bharadwaj and Grover (2003) highlighted the importance of IT in terms of
firm agility. It was found that an organisation is faced with two different types of options
due to IT integration, which are digitised process capital and digital knowledge capital. The
digitised process capital is defined by the firm’s capacity of inter- and intra- organisational
processes for supply chain integration. The direct and indirect effects of IT integration and
its impact on HSI is further reviewed by the literature to derive the second hypothesis.
Literature has shown the importance of IT in managing HSI. IT systems help to track and
keep a check on supplies so that the flow of information is adequately managed. It is critical
that the processes and systems are utilised in the best possible manner. IT integration
depends on effective communication and coordination between the supplier and hospitals

(Rivard-Royer, Landry & Beaulieu 2002).

In an Australian-based study, researchers noted that the e-procurement system simply
generates a purchase order and faxes it to the supplier directly without the aid of the Internet.
Through this process, a reduction of wastage, inventory and administration costs was noticed
(Chan et al. 2006). User training was an important issue. Table 3.3 shows the IT integration-

compiled data in hospital-supplier relations.
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Author/ year

(Li et al. 2009)

(Belkoski 2008)

(Barlow 2010)

(Sanders 2007)

(Vickery et al. 2003)

(Sambamurthy,
Bharadwaj & Grover
2003)

Table 3.3 Summary of literature on information technolog

Area of interest

The impact of IT on supply
chain integration and
performance

Supply chain insanity in
healthcare

IT and supply chain

The use of e-businesses to
achieve firm-supplier
integration

Performance implications of
an integrated supply chain
strategy

Firm agility table

Contribution/ findings

IT implementation has no direct
impact on supply chain performance,
but it indirectly enhances it through its
positive impact on supply chain
integration

IT integration can increase supply
chain efficiency, reduce costs and
improve patient safety

IT integration can reduce costs and
increase efficiency

The use of e-business technologies
impacts performance both directly and
indirectly by promoting both measures
of collaboration. Intra-firm
collaboration is also found to have a
direct impact on organisational
performance. However, the impact of
inter-organisational collaboration on
performance is only found to be
indirect through the impact of intra-
organisational collaboration.

The results showed direct positive
relationships between (1) integrated
information technologies and supply
chain integration, (2) supply chain
integration and customer service, and
(3) customer service and firm
performance.

IT could affect firm agility by
generating two types of digital
options, namely; digitised process
capital and digitised knowledge
capital. Digitised process capital is the
IT-enabled inter- and intra-
organisational work processes for
integrating various organisational
activities including supply chain.
Higher levels of IT integration
increase both the reach (i.e. the range
and scope) and the richness (i.e. the
quality) of the digitised processes.
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The above-discussed CPFR model for logistics integration and its use in HSI utilises IT as
its basis (Lin & Ho 2014). Poor integration between the hospital information system and
materials management department has been detected within some hospitals by certain
studies (Staemmler 2008). The need for both business and technology integration were

stressed.

The above points highlight the importance of IT integration in a hospital-supplier

relationship. Based on this, the following hypothesis is proposed:

Hypothesis 2: The level of IT integration between a hospital and its suppliers is positively

associated with hospital-supplier integration.

3.5.3 Information sharing

Information and knowledge sharing between hospitals and their suppliers plays a key role
in gaining competitive success and forms a major strategic resource for SCM (Hora &
Klassen 2013; Hult et al. 2006; Wang, Yan & Wei 2013). Studies by Gavirneni, Kapuscinski
and Tayur (1999); Kocoglu et al. (2011) highlight that the collaboration among the
stakeholders within a supply chain is largely dependent on the information sharing among
them. The ease of information sharing—owing to supply chain integration—allows for
direct and frequent information sharing between a hospital and the primary supplier bodies.
Such collaborative initiatives help in improving certain aspects of the supply chain, such as
production scheduling, inventory monitoring, and ordering. There has been a wider

recognition of the importance of these factors in both research and industry (Lotfi et al. 2013;
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Wu, Chuang & Hsu 2014; Youn et al. 2013) Research defines inter-organisational
information sharing between hospitals and their key suppliers as the extent to which the
hospital shares information about transactions in the business to generate specialised

knowledge (Pirnejad et al. 2007).

Devaraj, Krajewski and Wei (2007); Lotfi et al. (2013)mention that the information sharing
capability of an organisation plays a determining factor that differentiates it from the rest of
its peer firms in the industry. Seamless sharing of information makes a health care institution
to be more reactive and more effective in improving its performance in terms of service
quality. Chen and Paulraj (2004) state that a good business relationship between a firm and
the supplier is often characterised by ease of information sharing between them. Moreover,
it has been further stated that information sharing is directly correlated to the financial
performance of the organisation. Narayanan, Marucheck and Handfield (2009)mention that
the exchange of information among the stakeholders within a supply chain helps in making
better decisions. Due to information sharing, an organisation is equipped with superior
business intelligence that enables them to make better decisions, leading to better
performance of the firm. Wang, Yan and Wei (2013)elaborate that in the contemporary
business environment, ICT (information and communication technology) or electronic
media plays a crucial role in information sharing between the stakeholders. The information
can be shared within the organisational departments or with external entities, such as the

business partners with the use of the Internet and centralised systems.

Table 3.4 demonstrates that information sharing is fundamental to collaboration and trust

between supply chain partners for successful integration. Based upon role linkage and the
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level of system support, literature classified B2B inter-organisational systems into four
types: resource pooling, operational cooperation, operational coordination and
complementary coordination. The type of cooperation adopted in any supply chain
collaboration depends upon the aim of the collaboration. The type and level of information
sharing depends upon what type of inter-organisational system is used (Hong 2002). This
also applies to healthcare systems and it is essential that managers and leaders play their
roles effectively and efficiently. Supply chain partners must coordinate and communicate
continuously so that they are able to build a positive working environment and develop long-

term working relationships (Wu, Chuang & Hsu 2014).

Fawcett et al. (2007)found that supply chain integration has a positive and direct correlation
with the performance of a company. Thus, an organisation which can develop an integrated
supply chain system—characterised by the presence of seamless information sharing—is
one that can deliver outstanding business performances. Kogoglu et al. (2011)highlight that
the success of an organisation is largely dependent on how well it can use its IT infrastructure
to build good business relationships with the business partners. Therefore, investing in a
firm’s IT infrastructure is a crucial factor behind ensuring long term success and
sustainability. Therefore, it can be stated that every organisation needs to develop a supply
chain that is equipped with modern information and telecommunication technologies that

can help to foster superior business performance.

According to studies, real time information sharing was incorporated as an integral part of

the SCM system developed for vendor-managed inventory control involving hospitals,

81



pharmaceutical firms and wholesalers. The aim was to improve material handling efficiency.
Online procurement systems were developed for departments which ordered and consumed
drugs directly. Information sharing of distributors with hospitals enabled the procurement
of timely and exact information regarding stock levels and the usage volume of drugs (Wu,
Chuang & Hsu 2014). This enabled a more precise forecast of demand, which, in turn,
facilitated the timely delivery of products in a cost-effective manner. Hospitals were able to

control inventory costs by approximately 30%.

Table 3.4 Summary of literature on information sharing

Author/ year Area of interest Contribution/ findings

(Gavirneni, Hospital-supplier Integration ~ Collaborative planning activities can
Kapuscinski & Tayur be enhanced by maintaining direct and
1999; Kogoglu et al. frequent information sharing between
2011) a hospital and its key suppliers, citing

examples such as inventory
monitoring, ordering, and production

scheduling.
(Devaraj, Krajewski ~ Hospital-supplier integration  Information sharing as the separator
& Wei 2007; Lotfi et that differentiates successful firms
al. 2013) from the rest.
(Chen & Paulraj Firm-supplier integration More extensive process integration
2004) and information sharing between

supply chain partners enhances
financial performance.

(Narayanan, Information interchange Information sharing reflects the extent

Marucheck & between supply chain partners to which partners exchange decision-

Handfield 2009; relevant information via electronic

Wang, Yan & Wei data interchange and other forms of

2013) communication, such as face-to-face
meetings.

(Fawcett et al. 2007;  Supply chain integration and ~ Without the willingness to share the

Kogogluetal. 2011)  performance necessary information between supply
chain partners and a lack of large
investments in IT could fail to produce
the expected benefits.
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The knowledge of the inter-organisational ecology of hospitals can act as a platform for
information sharing. Information sharing between suppliers and hospitals should occur at
the level where supplies are delivered to provide laboratory and other services (Fedorowicz,
Gogan & Ray 2004). Similar findings can be found in other literature (Muangchoo &

Kritchanchai 2015).

The hospital ecology profile reproduced in Figure 3.2 identifies that the information sharing
suppliers perform as external stakeholders. Supplier-level information sharing occurs at the
level of external laboratory staff, life science companies and pharmacy levels. Thus, ecology
helps to determine the levels at which information sharing occurs and this is relevant to
information sharing with suppliers. If the information sharing process is disrupted in any
way, this affects the flow of information, which delays processes and also leads to the

creation of problems and challenges.

Researches identified information sharing as the connecting link between an organisational
structure and the structure of its information systems. This concept was also applied to
healthcare organisations. However, the concept does not directly link information sharing
with suppliers. In a survey of hospitals and their purchase alliance organisations, information
sharing was included as an aspect of the questionnaire’s components (Zhang & Chen 2013).
Information of different types, such as products and prices, emerging trends and innovations,
disclosures of vital data, clinical data support, education programmes, experience sharing
and networking and finally cross-reference materials, were shared between hospitals and

purchasing organisations.
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Literature has found that hospitals with good quality coding had a better information sharing
network structure with a high brokerage content. This type of information sharing can be
helpful in deciding the quality of the healthcare products to be procured. This can, in turn,
be shared with suppliers appropriately. Examples of the sharing of information of hospitals,
physicians and insurance firms are travellers’ care histories for horizontal information
sharing and of drug distributors and independent drug stores for value in inter-organisational
systems. Another example is the need for Australians to use IT and e-commerce for
information communication and sharing between suppliers along the supply chain using

internet-based platforms (Zhang & Chen 2013).

The consequences of suppliers having more information than the purchasing hospital
(absence of information sharing) have been discussed by many studies (Lotfi et al. 2013).
Suppliers may choose non-certifiable quality, the quality of a product may be inconsistent
between suppliers, the quality may affect demand, suppliers may choose unverifiable efforts
to reduce costs and suppliers may choose patients to reduce costs. The findings also support
the view that information sharing in the form of knowledge exchange and IT integration
influence hospital supply chain performance and are fully mediated by hospital-supplier
integration. According to research, the partnership between hospitals and suppliers can be
influenced by communication as a management decision variable in medical supply chains
(Chao et al. 2013). In the proposed CPFR model, collaborative planning is possible only if

there is adequate information sharing between hospitals and suppliers (Lin & Ho 2014).

Material management involves ordering, receiving and storing stocks and issuing these for

patient care. Usually, a look-back approach is practiced in which materials are pushed into
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hospitals based on demand forecasts with high stock levels distributed throughout the system
to prevent stock-outs. However, some studies have proposed a instead (Iannone et al. 2015).
Using this method, orders are issued using medical information through a pulled flow of
information from beds to pharmacy warehouses. The information flow also involves
suppliers in the chain. The suppliers are provided with information relating to the required
supplies so that they can ensure that they are able to maintain the flow of supplies. Any delay
in the supply can result in delaying the healthcare services offered to patients. Overall, this

can create problems and difficulties.

The current trend of large-scale outsourcing of manufacturing has required effective
collaboration between manufacturers and their suppliers. This can only be achieved by
sharing a large amount of information. Secure collaboration becomes an issue due to the
need to protect intellectual property rights (IPR) and other confidential information. Of the
four controls for information sharing discussed by researchers, the SCM system is the only

one applicable to HSI(Zeng et al. 2012).

The need for collaboration in a vendor-managed inventory (VMI) and a co-managed
inventory (CMI) has also been recognised by studies (Matopoulos & Michailidou 2013). In
the case of CMI, the customer (the hospital) has the responsibility of maintaining and
replenishing stock levels to pre-agreed levels with the supplier. In the case of a VMI, this
responsibility rests with the vendor. The supplier uses the information given by the hospital
for timely stock replenishments or uses the data to forecast future stock requirements. The

ordering phase is thus abolished, and the supplier has full responsibility and authority to take
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care of the entire process. In either case, information relating to inventory and sales needs
to be shared between the supplier and the hospital. Inventory management is the point of
integration. In an evaluation of Australian inter-organisational systems (IOS), literature
discovered that endogenous and institutional pressures of various kinds resulted in high
heterogeneity of such systems at each tier level (multiple numbers of hospitals, suppliers,
distributors, manufacturers) and across the tiers. This affected information systems and SCM
in these tiers leading to inadequacies of information sharing across the tiers (Bhakoo & Choi

2013).

Based on this conceptualisation of information sharing and its impact on an HSI, this

conclusion led to the following hypothesis:

Hypothesis 3: The level of information sharing between a hospital and its supplier is

positivity associated with hospital-supplier integration.

3.5.4 Trust

Trust and information sharing are inter-related. Where there is trust, there will be a free flow
of information. An increased flow of information builds and maintains trust. It therefore
follows that the level of information sharing determines the level of trust and vice versa.
These conclusions arise from a summary of findings listed in Table 3.5. More research

findings are reviewed below to evaluate these conclusions.

The required information sharing between hospitals and their suppliers is a somewhat risky
practice since giving outsiders access to information regarding the internal activities of a

hospital, needs to be handled carefully (Ajami, Rajabzadeh & Ketabi 2014; Zhang & Huo
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2013). Prior research in this area recognises the importance of trust in maintaining the
integration between hospitals and their suppliers. Table 3.5 summarises the main findings

on the impact of trust on hospital-supplier integration in the literature.

Author/ year

Table 3.5 Summary of literature on trust

Area of interest

Contribution/ findings

(Bhakoo & Chan

2011; Colquitt, Scott

& Lepine 2007)

(Chan, Lettice &
Durowoju 2012;
Mcevily, Perrone &
Zaheer 2003)

(Kale, Singh &
Perlmutter 2000;
Lengnick-Hall,
Lengnick-Hall &
Rigsbee 2013)

(Sankowska 2013;
Squire, Cousins &
Brown 2009)

(Mantzana et al.
2017; Moorman,
Zaltman &
Deshpande 1992)

Trust

Trust in inter-organisational
partnership

Trust

Trust

Trust

Trust has a positive impact on
hospital-supplier integration

Trust has a positive impact on the
quality of inter-organisational
interaction and structuring.

Trust reduces the fear of information
misappropriation and encourages
openness in relationships.

Trust plays a key role in overcoming
the trade-off between protecting
proprietary assets and acquiring new
knowledge.

Trust helps to speed up the knowledge
transfer between firms and their
suppliers.

By trust, there is an improvement in
the quality of information sharing
practices between hospitals and their
suppliers.

Studies contend that establishing trust within the internal and external business environment
with the stakeholders and shareholders, supports in enhancing the operational activities of
the organisation(Chan, Lettice & Durowoju 2012). It has been identified that there can be a
significant influence on the HSI if the firms are able to build a connection based on trust

with the suppliers (Bhakoo & Chan 2011; Colquitt, Scott & Lepine 2007).Studies conducted
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by Mcevily, Perrone and Zaheer (2003); Chan, Lettice and Durowoju (2012) illustrate that
trust significantly influences the quality of inter-organisational integration and structuring.
Trust makes decision-making more efficient by streamlining the procurement and
interpretation of data. This in turn, enables the management of companies to channelise
behaviours and routines, which can be most beneficial and viable to organisational activities.
It has been further determined that the fear of information misappropriation can be reduced
by focusing on trust (Chan, Lettice & Durowoju 2012; Mcevily, Perrone & Zaheer 2003).
Moreover, it has been determined that trust encourages openness in relationships, which can
allow the hospital to exchange information with suppliers regarding the cost of supplies, and
the requirement of materials. However, it is considered imperative to maintain transparency
with the suppliers in order to build and attain long-term sustainability in dealing with
prospective suppliers. Building trust is a long process as it cannot be developed in a short
period of time. Both the organisation and partners need to share data and information along
with any challenges faced by either of them. This helps in strengthening the trust between

parties, thereby enhancing the supply chain of companies to provide goods to the buyers.

Literature has found that trust influences hospital-supplier relationships and that this is
mediated by knowledge exchange. On the other hand, trust moderates the relationship
between knowledge exchange and HSI(Chen, Preston & Xia 2013). According to research,
the primary means involved in relationship processes with suppliers includes trust in
combination with the sourcing strategy and agenda purchasing portfolios with each supplier,
commitment and targeting system. The importance of trust in building and maintaining
relationships with suppliers has also been stressed by studies (Gelderman et al. 2018; Naidu

et al. 1999; Syahrir, Suparno & Vanany 2018; Young 1989). Trust and cooperation as the
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basis of long-term relationships has also been highlighted by researchers (Oruezabala &

Rico 2012).

Literature has applied both the transaction cost theory and social exchange theory to explain
the development of trust and commitment in hospital-supplier relationships. Management
decision variables, such as asset specificity, communication and perceived benefits
positively influenced trust whereas behavioural uncertainty negatively influenced trust.
Trust was also positively related to commitment (Chao et al. 2013). Additionally, it was
found that trust, but not commitment, positively influenced future relationships between
hospitals and suppliers (Chao et al. 2013). There was no effect of supplier reputation and
tenure of relationships on continued future relationships. Studies have found that the trust
variable was deleted from variables considered for further analysis as its Eigen value was
less than one (Msimangira 2010). Literature describes green trust as the level of trust in the
marketing orientation of sustainable supply chains. Although trust is mentioned in many
other works, clear findings on the effect of trust on supplier relationships in the case of

hospitals has not been achieved (Chahal, Dangwal & Raina 2014)

The risks related to the trade-off between safeguarding proprietary assets and obtaining new
knowledge can be overcome by establishing trust in the organisation (Kale, Singh &
Perlmutter 2000; Lengnick-Hall, Lengnick-Hall & Rigsbee 2013). In this regard, the
management of the hospital can seek suggestions from suppliers and can also include them
in the decision-making procedure, which can support in maintaining the intellectual property

and protecting the assets that can assist in strengthening the supply chain system of the
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company. On the other hand, it has been determined that trust between hospital and suppliers
can help in speeding up the knowledge transfer. It is regarded crucial to maintain a greater
degree of cooperation within the firms-supplier relationship in order to ensure productive
inter-organisational knowledge transfer. By engaging with suppliers, organisations can be
able to ascertain the demand of the customers. Suppliers can provide valuable information
about the market situation and other key data that can enable the company to utilise the
knowledge base to meet the needs of the market. Apart from that, it can be pointed out that
by building trust with the suppliers, hospitals can ensure improvement in the quality of
information sharing practices that can support in providing quality services to the people
(Mantzana et al. 2017; Moorman, Zaltman & Deshpande 1992). In addition, hospitals are
then able to maintain a strong database of resources and materials by collecting information

from suppliers.

Based on this conceptualisation of trust and its relationship with HSI. This conclusion leads

to the following hypothesis:

Hypothesis 4: Trust between hospitals and their suppliers is positively associated with

hospital-supplier integration.

3.6 The impact of hospital-supplier integration on hospital

performance

HSI can be defined as the extent to which the business processes between a hospital and its
key suppliers are strategically coupled and unified as a whole (Chen, Preston & Xia 2013).

Literature in this area is quite rich with studies that assign the positive impact of this
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integration on the overall performance of a hospital. Table 3.6 summarises some of these

studies.

Table 3.6 Summary of literature on hospital-supplier integration and its impact on overall
performance

Author/ year Area of interest Contribution/ findings

(Flynn, Huo & Zhao 2010; Hospital-supplier =~ Hospital-supplier integration is a key
Vickery et al. 2003) integration driver at the process-level of the hospital
supply chain performance

(Hult et al. 2006; Ozcan Hospital-supplier ~ Conceptualising the performance of

2008) integration supply chain performance based on four
priorities including cost, quality, speed
and flexibility.

(Flynn, Huo & Zhao 2010; Hospital-supplier ~ There is a positive relationship between

Vickery et al. 2003) integration hospital-supplier integration and delivery
speed, dependability and responsiveness
to customers.

(Stanley & Wisner 2001) Firm-supplier There is a positive impact from firm-
integration supplier integration on delivery quality.

Hospital-supplier integration is the crucial driving factor at the process-level of the hospital
supply chain performance (Flynn, Huo & Zhao 2010; Vickery et al. 2003). In this regard, it
has been determined that the hospital can engage with the suppliers to figure out any
challenges within the supply chain system. As a result, the management of the company can
develop a strategy that can support in dealing with the issues related with the supply chain
process. It is considered important for the organisations to understand the type of
information to be shared with the suppliers so that any loopholes in the supply chain
practices can be improved. Suppliers can help the hospital in making a strategic plan to

enhance customer satisfaction level, decrease lead time, reduce the cost of operation and
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risks and enhance distribution and customer service levels(Wild 2017). On the other hand,
it has been claimed that a HSI can be useful for the organisational effectiveness if the firms
focus on different aspects of supply chain performance like cost, quality, speed and
flexibility (Hult et al. 2006; Ozcan 2008). These are crucial priorities that can help the
company to increase the efficiency of the supply chain system. It would be effective in
maintaining a cordial relationship with the suppliers that can help in receiving the required
resources and materials in a timely manner. Studies reveal that for better HSI, it is regarded
important to consider the technological factor, which would assist in facilitating the free
flow of information internally and externally of the company(Vickery et al. 2003).
Furthermore, the organisation needs to understand the problems of their suppliers as not only
would it help in developing long-term relations, but would also support in increasing the

organisation’s productivity, thereby meeting market and customer needs.

According to studies, the transaction cost, quality and scale economies determine the level
of integration in the healthcare sector (Coles & Hesterly 1998; Croes, Krabbe-Alkemade &
Mikkers 2018). Literature has measured supply chain performance in terms of quality,
speed, cost and flexibility(Chen, Preston & Xia 2013). Hospital size, the size of the
purchasing department, the hospital type, location and profit status were used as control
variables to account for organisational variations. Thus, hospital performance was not used
as a dependent variable but as a control variable. Hospital performance variables are
measured by research, which include occupancy rate, admissions per bed, net income
margin, gross patient revenue per patient day, total profit margin and uncollectible ratios

(Ozcan 2008). These variables were used to test the hypothesis that the higher the
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relationship intensity of a hospital, the higher its performance is in terms of these variables

(Naidu et al. 1999; Syahrir, Suparno & Vanany 2018).

It has been ascertained that there is a considerable relationship between HSI and delivery
swiftness, reliability and responsiveness to consumers (Flynn, Huo & Zhao 2010; Vickery
et al. 2003).Therefore, it can be said that if there is delay in obtaining required resources
from the suppliers, then the hospital may face difficulty in providing timely service to
people. As a result, this can affect the overall performance of the institution. Moreover, the
image of the company would be hampered, which can result in low customer traffic. Thus,
it can be indicated that it is important to maintain regular interactions with the suppliers in
order to sustain the performance and enhance the supply chain productivity. On the other
hand, it has been identified that an effective firm-supplier integration would positively
impact the delivery quality of the company (Stanley & Wisner 2001). Both the firm and
supplier can make considerable contributions in arranging resources that can help the
organisation to be prepared to deal with the customers’ requirement. As an outcome, the
company would be able to enhance the delivery system, thereby obtaining quality
performance. It is important for the organisation to include their suppliers in various aspects
of operational activities as it helps in receiving full commitment from suppliers that can

support in dealing with uncertain challenges.

Further research has restricted this performance measure to material management
performance in order to study the effect of the prime distributor (vendor)-hospital

relationship (Gelderman et al. 2018; Young 1989). On the other hand, another study only

93



focused on the financial performance of the effect of relational exchange (Germain et al.
2011). Other research has measured performance variables of savings of various kinds that
are only achieved by logistics integration. The performance variables were cost savings and
logistics operations, savings in storage space, savings on purchase prices and savings in
personnel time (Ivan Su, Gammelgaard & Yang 2011). Performance variables measured by
additional studies include the ability to handle expected challenges, cost reduction of
purchased items, inventory costs, order fulfilment and hospital profitability. The study was

related to supply chain integration and supplier relationships (Msimangira 2010).

From the above discussions, it is clear that variables of hospital performance chosen in any
study depend on the aim of the work and the variables that can be measured using the

prescribed methodology. Based on this observation, the following hypothesis was proposed:

Hypothesis 5: Hospital-supplier integration is positivity associated with hospital

performance.

In this research, four variables of hospital performance were selected: 1) quality (order
fulfilment process); 2) speed (length and efficiency of the order fulfilment process and cycle
time); 3) cost of order fulfilment; and 4) flexibility of order fulfilment. These variables have

also been used in a prior study conducted by Chen, Preston and Xia (2013).

3.6.1 Lean practices in healthcare
Lean practices are a management practice that attempts to classify operations and activities
according to the values they generate into two distinctive groups, namely: value adding

activities and non-value adding activities (Improta et al. 2018; Womack & Jones 1997). Lean
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practices can be defined as a systematic waste removal process, which is carried out by all

members of an organisation from all parts of the value stream (Worley & Doolen 2006).

The appealing idea of applying lean practices is to minimise non-value adding activities and
keeping other activities. This has created a plethora of studies that focus on lean practices in
different industries. The use of this methodology in literature has been reviewed to find that
51% of'the publications about increasing the efficiency of operations in the healthcare sector
are lean-centred, 13% are about business processes reengineering and 35% of these studies
are in healthcare contexts. Although lean practices have extensively been studied in
healthcare contexts, there is a scarcity of studies that explore the concept from a supply chain

perspective, where increasing the efficiency of operation is vital.

According to the study by Aronsson et al. (2011),a lean strategy provides markets with
predictable demand, low variety and a long product life cycle. The adoption of lean
management practices significantly supports in increasing the efficiency of the supply chain
system. It can be illustrated that by applying lean practices in operational activities, hospitals
may be able to control any errors in the supply chain system, which can result in improved
quality of service. Moreover, the suppliers can become aware about supplying products and
services without causing defect to goods. Therefore, both suppliers and hospitals would be
able to focus on improving their performance, which can benefit the overall organisation
and external shareholders. Studies show that most of the activity in the lean environment
focuses on quality improvement. In relation to that, it can be mentioned that without waste

and its additional costs—Ilike inventory or transport—the value of goods increases, which
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also enhances quality. Thus, the hospital can manage the wastage of resources and also train
the suppliers to control the wastage level, thereby leading to better performance of the
hospital. On the other hand, So and Sun (2011)opined that lean thinking can be adopted to
healthcare systems to ensure effective utilisation of resources. It was determined that it is
important to focus on the key performance measures of the supply chain system, which
would include time, comfort of the patient, empowerment of the team and the active
participation of the patient(Bravo et al. 2015). Such measures can enable the hospital to
determine whether the staff are able to meet the requirements and demands of the patient in
receiving expected customer service. It is important to regularly seek suggestions from
people to improve services. This can help the hospital to build a strategy by engaging with
the suppliers to figure out any gaps in providing service to the people. As an outcome, the

hospital would be able to provide quality service and support to its patients.

Research has investigated the perceptions of practitioners/experts regarding the
prioritisation of healthcare performance measures and their relationship with lean supply
chain management (LSCM) practices. The results from this study showed that continuous
improvement is a dominating LSCM initiative in increasing operational and financial
performance, while enterprise alignment/integration is a dominating initiative in enhancing
the organisational image and operational performance (Adebanjo, Laosirihongthong &
Samaranayake 2016). However, the lack of homogeneity among LSCM initiatives suggests
that there is a need for careful consideration when implementing these in healthcare

organisations.
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Improving financial performance and patient safety in hospitals through lean practices has
also been the subject of much interest in the literature. Research has reported that there is a
direct and positive impact of lean practices on patient safety and indirectly on financial
performance through internal integration. It was determined that the six-sigma approach
significantly supports in applying lean thinking in the healthcare system (Aronsson et al.
2011).Through the use of the six-sigma techniques, the hospital would be able to identify
the problem areas in providing required services to the people as well as recurring challenges
that may impact the overall quality expectations from the viewpoint of the customer. The
alignment of both lean thinking and the six-sigma approach can enable the staff of the
hospital to increase the productivity on a daily basis by maintaining high levels of quality.
Thus, there would greater chances to generate positive revenue and strengthen the inner
organisational culture of the hospital. On the other hand, Furterer (2014)states that the
organisation can focus on developing a flow model for measuring the changes towards lean
thinking. However, it is imperative to ensure a balance in the system to draw an effective

lean environment in the organisation.

In this current thesis, lean practices were taken into consideration, to explore their
possibilities and potential in Saudi Arabia healthcare. In doing so, the possible moderating
role of lean practices were investigated in order to examine whether applying lean practices

in hospitals in Saudi Arabia can further improve the overall performance of hospital SCM.

In their review of lean, researchers have cited examples of a reduction in in-hospital

infections, reduced cost, improved space utilisation to accommodate more patients with
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reduced waiting time and improved access, diagnosis, treatment, a decline in medical errors
and improved discharge process, all leading to improved profit margins (Houchens & Kim
2014). Lean practices have also solved sub-optimal care problems. Research has cautioned
against only using specific tools such as ‘kaizen blitz’ and ‘rapid improvement events’ and
suggested a systems approach (Radnor, Holweg & Waring 2012). Limiting to tool-level
implementation will deprive the hospital of the opportunity to realise the full benefits to the
desired level. The differences between the manufacturing sector and the healthcare sector
affect the adoption of lean practices in healthcare. The authors listed several examples of
lean management improving various performance variables similar to those listed by
literature (Houchens & Kim 2014). Noting that the evidence of lean leading to beneficial
outcomes in healthcare is weak, research has also listed its performance outcomes

(Poksinska 2010).

Observing that the application of lean practices in the healthcare sector was restricted to
narrow technical applications rather than a holistic approach, research suggests that the
direct involvement of senior management, close interactions across functional units, value
creation for patients, other customers and long-term continuous improvement can lead to
better performance outcomes. For each of the six principles of lean implementation, research
cites examples of positive performance outcomes in various hospitals similar to the above-
cited works (Toussaint & Berry 2013). Lean management of an academic operating room
produced positive outcomes, which was measured in terms of financial gains (Collar et al.
2012). Tracing the history of the development of lean management in Toyota and its
adaptation to the healthcare sector, there have been many reports of increased quality of care

and financial gains due to lean implementation. From an example of an ambulatory clinical
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setting, eliminating waste and ensuring continuous process flow led to the generation of
extra work capacity to facilitate the handling of more patients by using the same resources
more efficiently (Casey, Brinton & Gonzalez 2009). This results in cost saving. Moreover,
a number of positive outcomes, which translate into economic impacts have also been

explored by literature (Simon & Canacari 2012).

The current status of lean implementation in UK hospitals and their effects have been
evaluated by research (Burgess & Radnor 2013). Diverse approaches of lean practices were
used in UK hospitals. Lean practices were increasingly being used in UK hospitals and were
highly systemic. A qualitative assessment rating of performance was given by the authors in
their content analysis table of hospitals. Using an action research method, literature
evaluated the effect of lean implementation in increasing patient intake capacity and
reducing the no-show outcomes in outpatient clinics of a mental health centre (Laganga
2011). The existence of a robust electronic health record (EHR) system in the centre
facilitated the study. The results showed that nurse-led lean practices improved labour
productivity by 45-75%, reduced cost by 25-55% and made process flows easier (Johnson,
Smith & Mastro 2012). Using value stream mapping and decision point analysis, research
has demonstrated that the procurement of stents represented a forecast-driven push system.
The application of lean practices converted this into a pull inventory system triggering the
movement of stents when stents were withdrawn from stock for use (Teichgrdber & De

Bucourt 2012). However, researchers have warned that focusing only on the technical
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aspect, without attending to business logic, would fail in the application of lean practices in

public services like healthcare (Radnor, Holweg & Waring 2012).

Literature has questioned the financial rationale of lean management for cost savings as
increasing costs are generally attributed to an ageing population and technological advances.
These two facets are beyond the control of hospitals in which lean management is
implemented (Pocha 2010). The requirements of lean practices to achieve the best results
and the obstacles preventing the expected level of performance to be reached were reviewed
by research using the example of a Swedish paediatric accident and emergency department.
Lean-inspired changes improved employee roles, staffing and scheduling, communications,
coordination, expertise, workspace layout and problem-solving methods reduced waiting
and lead times in the emergency care facility of a Swedish children’s hospital (Mazzocato
et al. 2012). This was made possible due to work standardisation, the removal of ambiguities
relating to roles and the connection of functionally related people, which facilitated a smooth
flow of activities and empowered staff to solve problems using scientific methods.
Mismatched tasks, licensing problems, lack of competence, a sense of being watched and
the discomfort associated with inter-professional collaborations can reduce the level of
achievement. A lack of awareness may induce resistance to change among employees and

necessary training needs to be provided.

Researchers have proposed a combined application of discrete event simulation and lean
practices, which was termed Sim Lean. Discrete-Event Simulation (DES) can be used for
stream mapping of current and future states and for the training/education of lean practices

using such simulations before the actual implementation of lean practices in the
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organisation. It can also be used to facilitate the implementation and evaluation after lean
implementation (Robinson et al. 2012).The successful application of Sim Lean was achieved
in two UK hospitals. A study conducted by Bendato et al. (2015) combined lean
management with DES, system dynamics and quantitative methods to improve the
efficiency of the emergency department of an Italian hospital. Efficiency was improved in
terms of a reduction in patient waiting time and the length of stay. Relocation of staff

activities increased their utilisation coefficient (Bendato et al. 2015).

The combined use of lean and agile concepts, rather than in isolation, in healthcare supply
chains to improve performance has been discussed by studies (Aronsson et al. 2011). Patient
flow and processes are facilitated by a combination of both. Adding the JIT concept reduces
inventory, synchronises product supplies with patient demand and this also saves costs. The
implementation of lean Six Sigma resulted in releasing locked capital held in the stockrooms
of departments (Chiarini 2012). Other benefits of motion and transportation reduction also
occurred as was observed in a study on risk management and cost reduction through lean
Six Sigma applications(Chopra & Sodhi 2014). Citing the successful example of Red Cross
Hospital in Beverwij, research advocated for combining Six Sigma and lean for better
performance outcomes (De Koning et al. 2006). Literature compared the three process
improvement strategies of lean/Six Sigma, hardwiring excellence and Baldridge for their
effects. Their relative effects depended greatly on the healthcare context as each method had
its merits and drawbacks (Robbins et al. 2012). However, the need for evidence-based, high-

performance work systems to achieve success was stressed by the studies. The beneficial
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effects of combining lean and Six Sigma were also described in the case of a nurse and
clinician-led emergency department’s efforts (Kane et al. 2015; Kuo et al. 2011; Niemeijer

etal. 2013).

An Indian hospital’s emergency department, which adopted a system dynamics model, used
value stream mapping to redesign processes, eliminate non-value adding activities and
achieve just-in-time services. The debottlenecking of activities involved lean techniques.
Lean practices were integrated with patient queuing methods to separate patients according
to the seriousness of injury. This helped to free up capacity for extra patient flows and the
length of stay for all patients decreased (Chadha, Singh & Kalra 2012). It is evident that
patterns of supplies are determined by processes. The optimisation of processes using lean
practices determines when and where a certain product needs to be supplied. When lean
practices are combined with JIT or agile practices, timely supplies at the right time and at
the right point are important. Performance outcomes depend on the integration of hospital
needs with that of supplies. Any improvement in process flow and efficiencies will be
reflected in increased patient intake and cost savings. These undoubtedly reflect on hospital
performance. Thus, lean practices play a mediating role between HSI and hospital

performance.

As such, lean practices have been studied heavily in the literature. Table 3.7 summarises the

main findings in this respect.
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Table 3.7 Summary of literature on lean practice in healthcare

Author/ year Area of interest Contribution/ findings

(Aronsson et al. 2011) Supply chain Lean strategy provides markets with
predictable demand, low variety and a
long product life cycle.

(So & Sun 2011) Healthcare Lean thinking can be applied to
healthcare systems. They identified the
key performance measures of the system
as: time, comfort of the patient,
empowered teams and the active
involvement of the patient.

(Aronsson et al. 2011) Healthcare Lean thinking is possibly useful to
healthcare through the six-sigma
approach.

(Furterer 2014) Healthcare Measuring the changes towards lean

thinking through designing a model called
“the flow model”. They suggest that the
model needs to be balanced to receive a
complete picture of lean performance.

Based on this conceptualisation of lean practices and its relationship between hospital-

supplier integration and hospital performance. The following hypothesis is proposed:

Hypothesis 6. Lean practices play a moderating role between hospital-supplier integration

and hospital performance.

3.6.2 Hospital size

The hospital or company size represents the availability of equipment, tools, technology,
and the size of staff. Some studies have even categorised the size of the hospital based on
the number of beds. In Saudi Arabia, a report from the Ministry of Health in Saudi Arabia
(2018)classified hospitals into less than 100 beds, 100-199 beds, 200-399 beds and 400 beds

and above (Ministry of Health in Saudi Arabia 2018). Additionally, in a study on hospital
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size, hospital size was used as a control variable to reduce the influence of size, which was
significantly and negatively correlated with outsourcing, occupancy rate and contribution
margin ratio. Thus, the use of hospital size in terms of the number of beds as a control
variable has been demonstrated (Bai, Coronado & Krishnan 2010). Company or hospital
size has an effective role in controlling the nature of the relationship of hospital-supplier
integration. Also, there is an effective relationship between the company or hospital size and
the supply chain. A study on electronic-electric production found that the larger the
company, the higher the level of adoption of SCM practices (Lopes De Sousa Jabbour et al.

2011).

Some studies revealed that the performance of a hospital is connected to the size of the
hospital. Abdo, Sanai and Al-Faleh (2012)contend that hospital size used a control variable,
has an impact on the relationship between HSI and hospital performance. The various
aspects of HSI must improve together with a growing hospital for better hospital
performance to be evident. In addition, some researchers reveal that larger hospitals have
higher levels of HSI and vice versa. This finding confirms that larger hospitals have the
resources to adopt and improve their integration with suppliers (Kim 2010; Lopes De Sousa
Jabbour et al. 2011). According to Yeates (2012)a large size hospital allows suppliers to
deliver products or services consistently, which in turn ensures higher profits for suppliers .
In addition, increasing demand within the supply chain industry will create pressure on the
suppliers regarding timely delivery of the ordered products. The suppliers’ business depends
on the demand of the consumer to the healthcare services. In Saudi Arabia, the demand for

healthcare services is increasing across the economy at a rapid rate (Phichitchaisopa &
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Naenna 2013). Therefore, it is expected that suppliers will receive enough business

opportunities to achieve desired levels of profits.

Another perspective about the importance of hospital size in term of risk management, states
that if the company’s size is greater, the company has the capability to utilise their resources
to mitigate supply chain risks (Kim 2010). This study adopts the same approach and

proposes the following hypothesis:

Hypothesis 7. Hospital size has an impact on hospital-supplier integration.

The categorisation of hospital sizes will be carried out as per the official classification of the
MOH in Saudi Arabia. According to Ministry of Health in Saudi Arabia (2018)hospitals in

Saudi Arabia are classified based on the number of beds as follows:

e 100 beds or less
e 101-299 beds

e 300-499 beds

e 500 beds or more

This classification was used in this study.

The following section summaries the theory, builds upon this research and then introduces

the conceptual model.

105



3.7 The conceptual framework and research hypotheses

The conceptual model in this study is a conceptual framework that can guide the research
process where it clarifies what is known and what is unknown. This model goes beyond

simple cause-effect explanations towards linkages and feedback in complex systems.

Based on the discussion regarding different variables of hospital-supplier integration and the
related hypotheses proposed above, a conceptual model was developed in this study to
investigate the factors that affect HSI and the impact of this integration on the overall

performance of hospitals in Saudi Arabia. The model is given in Figure 3.2.

Hospital size

Logistic
integration

Information
technology

Hospital

Hospital supplier
integration

performance

Information
sharing

Lean practice

Figure 3.1 The Conceptual model

In the model, the four factors of logistics integration, information technology, information
sharing, and trust are shown to influence HSI. In turn, HSI is shown to influence hospital

performance. In the first part of the model, the four factors affecting HSI are independent
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factors and HSI is the dependent factor. The HSI becomes the independent variable and
hospital performance becomes the dependent variable in the second part of the model.
Overall, hospital performance can be considered as the dependent variable and all the
remainder as independent variables. Hospital size is the control variable affecting HSI. Also,
lean practices become the moderating variable for the relationship between HSI and
performance. All the relationships have been hypothesised as positive effects as shown in

the list of hypotheses summarised in Table 3.8 below.

Table 3.8 Summary of hypotheses

Hypothesis Description

H1 Logistics integration is positively associated with hospital-supplier
integration.
H2 The level of IT integration between a hospital and its suppliers is positively

associated with hospital-supplier integration.

H3 The level of information sharing between a hospital and its supplier is

positivity associated with hospital-supplier integration

H4 Trust between hospitals and their suppliers is positively associated with

hospital-supplier integration

H5 Hospital-supplier integration is positively associated with hospital
performance
Ho6 Lean practices play a moderating role between hospital-supplier integration

and hospital performance.

H7 Hospital size has an impact on hospital-supplier integration.
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Thus, studying the relationships between the different components of the conceptual model
is the focus of this study. For this purpose, SEM was selected as the most appropriate
technique as was justified by Katou and Budhwar (2010). This current study is based on the
relational view of the competitive advantage theory. The reason for choosing this theory is
its focus on the partnership between companies and their suppliers to achieve a competitive
advantage. As discussed above, partnerships and collaborations are needed to achieve the
desired level of integration between the hospital and its suppliers. Hence, by deploying this
theory, a better understanding of the factors that affect the integration between hospitals and

their suppliers is possible. The following section presents this theory and its main concepts.
3.8 The theoretical underpinnings

This section introduces the theoretical underpinnings of this study. Two theories were used.

The first was the relational view of competitive advantage and the second was lean thinking.

3.8.1 The relational view of competitive advantage

This study explores HSI through the lens of the theory of relational view of competitive
advantage (Zhang & Chen 2013). The main argument of this theory is that “idiosyncratic
inter-firm linkages may be a source of relational rents and competitive advantages”, which
justifies the use of this as one of the theoretical underpinnings for this study(Chen, Preston
& Xia 2013, p. 393). Moreover, Chen, Preston and Xia (2013)state that the relational view
is an important factor that is connected and related to the performance of a hospital supply
chain. The relational view is a tool of the IT integration between the suppliers and buyers.
Chen, Preston and Xia (2013)also reveal that the relational view can be used as an indication

about knowledge exchange between hospitals and suppliers. Hora and Klassen (2013)reveal
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that the importance of using relational view theory is to connect the competitive advantages
to supply chain integration. After that, identify the shape of HIS. Research had earlier
concluded that a single company cannot achieve a competitive advantage by itself because,
when it enters a partnership with other stakeholders (partner, supplier, etc.), it is subject to
the change in the competitive nature to becoming less universal (Zajac & Olsen 1993). The
theory states that generating better rent and competitive advantage by partnering firms may
derive from four sources: investments in relation-specific assets; substantial knowledge

exchange; complementary resources and capabilities and effective governance.

These sources, and the main argument of this theory, have been used as a theoretical base
for much research, such as strategic alliances in social service delivery networks, and using
collaboration as a strategy for enhancing network governance in watershed management
programmes Graddy and Chen (2006); Imperial (2005) claim the economic aspects of inter-
organisational relationships in the context of strategy formation and strategic governance in
public agencies and the role of public business centres in a company’s networking

capabilities and performance (Spithoven, X00e & Knockaert 2011).

In the above discussion, many authors were found to have used this theory to explain HIS
(Chen, Preston & Xia 2013; Mettler & Rohner 2009; Naidu et al. 1999; Oruezabala & Rico

2012).

This study will use the theory to better understand the impact of HSI on the overall
performance of hospitals in Saudi Arabia. It is expected that the use of this theory will

highlight the individual effects of the proposed factors, both internally and externally, on the
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integration. This study will look through this lens in an attempt to understand the impact of
different internal and external factors on HSI. This theory is therefore used in this research
to explain the HSI model proposed and tested in this study, as it provides a robust foundation
to explain how the HSI model has been constructed in the context of Saudi Arabia. It is very
useful and efficient to identify the relationship between the hospital and suppliers. Then
summarising and evaluating the outcomes of the theory to develop a complete and efficient

supply chain integration.

As discussed in Section 3.5, four factors were found to impact the level of HSI, namely:
logistics integration, information technology integration, information sharing and trust. This
level of HSI is argued to have a direct and indirect impact on the overall performance of
hospitals in Saudi Arabia as discussed in Section 3.6. As the focus of the relational view of
competitive advantage is inter-organisational interactions, these two key elements of the HSI

model are expected to be better highlighted by using the rich lens of this theory.

3.8.2 Lean thinking

Lean thinking is a set of principles and practices that aim to transform the way businesses
operate by reducing waste. This practice derives from the manufacturing industry and was
introduced and used by Toyota. Dealing with waste as a centre of this theory includes
identifying the sources of waste and then trying to eliminate these and convert them into
values from the customers’ perspective. Waste can be defined as anything that does not add
value to the final product or service; conversely, value is the capability to provide the right
product or service, at the right time and at an appropriate price(Womack, Jones & Roos

1990).
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Research specifies the lean thinking approach as consisting of five steps. First, specify the
value from the customer’s perspective. Second, identify the value stream (from order to
delivery) for each product or service and remove the waste. Third, make value flow without
interruption from the beginning to the end of the process. Fourth, let the customers pull what
they value from processes when they need it. Finally, pursue perfection through continuous
improvement. In healthcare, one can also view the approach to lean thinking following these
five steps. The goal of lean thinking in healthcare is to continuously focus on how
appropriate healthcare can be delivered most efficiently, safely and with the highest quality
by transforming waste into value from the perspective of a customer (Houchens & Kim

2014).

This well-known theory has had a considerable impact on the formation of the framework
as it helps to understand the moderating role of lean practices on the overall performance of
hospitals in Saudi Arabia. The effects of lean and other related practices on HSI and

performance have been discussed in detail above.

This aspect could be very important in differentiating between private hospitals and their
public counterparts as they have different approaches in managing their supply chains even
though they share the same core business of delivering care. So, this theory will be strictly
used to study the moderating role of lean practices among hospitals in both private and public
settings in Saudi Arabia. In other words, this theory will be used to clarify three dimensions
around the use of lean thinking in the context of this study. First, this study will help to

establish a baseline for lean practices in Saudi Arabia. Although the country is a wealthy
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developing country, the establishment of lean practices is still not fully understood nor
highlighted. Hence, this study will help to shed some light on this aspect. Second, the use of
this theory will help to explain whether these practices have an impact (if any) on the overall
performance of the surveyed hospitals. Third—and most importantly—this theory will help
to clarify if lean practices perform any moderating role in the relationship between HSI and

hospital performance.
3.9 Summary

This chapter has provided a literature review on the factors impacting HSI. Four factors were
identified in this review, namely: logistics integration, IT integration, information sharing
and trust. These factors have been shown in the literature as influencing factors that play key
roles in determining HSIL. In addition, this chapter addressed the establishment of the
research hypotheses. Seven hypotheses were posited related to confirming the impact that
this integration has on the overall performance of hospitals. Lean practices in hospital supply
chains and their possible moderating role, along with any potential role of hospital size, have
also been discussed. Based on this discussion, a framework of HSI has been proposed and

supported by two theories; the relational view of competitive advantage and lean thinking.
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CHAPTER 4: RESEARCHMETHODOLOGY AND
ANALYTICAL APPROACH

4.1 Introduction

This chapter describes the research methodology and analytical approach that were used in
this study. The chapter begins with a general introduction about the research methodology
and analytical approaches that were used in this study. The research methodology is
presented by reflecting on the research paradigm, design, and stages selected to achieve the
objective of the study. Sections 4.5 and 4.6 explain the formation of the testable hypotheses
and the justifications for the selected methodology and research design. In Section 4.7, the
method of constructing the study's questionnaire survey was introduced to evaluate the
development variables of hospital performance. The validation of the survey instrument will
be presented in Section 4.8, followed by the Ethics Approval and the administration of
survey in Sections 4.10 and 4.11, respectively. Finally, a summary of the research

methodology and analytical approach will be presented.

4.2 Research methodology

Literature has proposed a research paradigm that explains the various steps of the research
process (Mark Saunders and Paul Tosey 2013). The dimensions involved in the research
include philosophy, approach, choice of data and strategy. Time horizon, techniques and
procedures form part of the data collection and analysis process that constitutes the core of
the onion. In this study, the research philosophy adopted a positivist view. According to this

philosophy, there exists the possibility to observe and describe reality from an objective
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viewpoint. In contrast, an interpretivist philosophy involves a subjective viewpoint. In this
study, data was collected using a survey and the findings were interpreted in an objective
manner. Data is considered to reveal the reality of the situation as the findings will be useful
to develop recommendations for hospitals in order to enhance their supply chains and
thereby improve performance. Although the realistic and pragmatic view regarding the
alternative possibilities is considered, this does not form part of the research process in this
study. Ontologically, it is very objective with a specific aim tested through assumptions
derived on the basis of available research reports. The logic applied is deductive since it
begins with a theoretical framework, forms hypotheses, tests the hypotheses using real data

and verifies the hypotheses, which are used for generalised applications.

The framework shown in Figure 3.2 was used in structuring the methodology that was
applied in this study—as surveys and SEM were used(Healy & Perry 2000). The paradigm

is positivist as is explained below.
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Methodology Paradigm

Grounded theory CONSTRUCTIVISM

In-depth interviews

and focus groups REALISM

Instrumental case
research REALISM

Survey and structural

equation modelling POSITIVISM

Survey and other

multiv.ariate POSITIVISM
techniques

Theory-building research: Emphasis on meaning

Theory-testing research: Emphasis on measurement

Figure 4.1 Research methodologies in relation to paradigms (Source: Healy & Perry 2000)

The second paradigm is where mathematical modelling is positivist in nature, as is presented
in Figure 4.1. This also relates to ontology and epistemology, as ontology is concerned with
reality and epistemology is concerned with the relationship between reality and the
researcher (Dornberger 2018). In an objective study, the researcher is positioned outside the
observations. In contrast, the researcher becomes part of the study through involvement in

data gathering such as interviews and participant observation.

This study required testing the hypotheses in order to answer the research questions. The
hypotheses were concerned about the relationship of certain factors with regards to HSI and
performance. Previous research has used three elements to differentiate between these

factors. These include the philosophical basis for the assumptions regarding knowledge,
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research strategies and research methods. The positivist view underlies knowledge
development in quantitative methods. Positivism is a philosophical theory in which positive
knowledge is based on natural phenomena, their properties and the relationships that may
occur. Reason and logic are used for the interpretation of information. This produces a
statement of an authoritative tone. In the positivist approach, the research question is broken

down into specific, testable hypotheses through knowledge gained (Dornberger 2018).

Quantitative Qualitative
ﬁ:
Theorem proving : g

Mathematical modelling and simulation
Controlled experiments
Field experiments

Quasi experiments : :
< ="

Positivist Interpretivist

Figure 4.2 Research strategies in relation to research philosophy (Source: Durenberger 2018)

The framework shown in Figure 4.2 was used in constructing the strategies that were applied
in this study. The research demonstrates the linkage between the different strategies and the
research philosophy. A quantitative research methodology could be used when data is
measurable and quantifiable. Furthermore, qualitative research is suitable when the data is
subjective and determined through knowledge and experience. The appropriateness of the

method determines the validity and reliability of the work to obtain consistent results.
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However, the appropriate methods are often determined under constraints, such as financial

and time issues as well as research objectives.

In this study, a questionnaire survey—in which responses were scaled for quantification—
was used. This study favoured a quantitative method because it was necessary to
quantitatively measure the different degrees of responses for a proper evaluation of supplier
chain integration in relation to the independent variables. A qualitative method would not
have correctly measured the different degrees of responses. Many of the questions in the
survey measured the feelings and emotions of participants regarding supplier integration in
their hospitals. Thus, what could be achieved by qualitative research was more precisely
obtained through a quantitative method. Therefore, the human aspect of the research was

accommodated.

This current study employed quantitative methods to gather and analyse the data to meet the
research aims. Access to hospitals and participant managers was facilitated by the Saudi
MOH. The methodology and findings may be usefully extended to other countries of the
Middle East and possibly other developing countries in a similar context. There were three
reasons for obtaining quantitative data. First, there was a need to measure the direct effect
of various factors on HSI using a relational view. Second, the moderating role of lean
management on this effect was to be evaluated. Third, it was necessary to compare public
and private hospitals in these aspects. First-hand data on all three aspects simultaneously
was only possible through a quantitative survey. In this study, the aim and objectives guided

the method.
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Hypotheses are used to determine the variables which are to be observed. Observation and
measurement are used for data collection. Based on this, different theories can be tested to
conclude the cause and relationships between different elements/subjects. The results
obtained are then used to form an interpretation and a conclusion. These characteristics of
the quantitative method are used in this study. According to research, the quantitative
method involves counting and measuring the phenomena(Sale, Lohfeld & Brazil 2002).
There are advantageous elements of the quantitative method over the qualitative method in

this respect (Hair et al. 2015). This justifies the use of the quantitative method in this study.

Literature has listed the steps required for the quantitative method as: (1) theory and
hypothesis formation; (2) selection of appropriate research design; (3) selection of suitable
research elements, (4) using the research elements to collect data, (5) analysis of data using
appropriate methods, (6) deriving results and interpreting them to validate or reject the
hypothesis itself and to draw conclusions (Bryman & Bell 2011).These steps are extensively

discussed below.
4.3 Research paradigm

Several studies contain the basic aspects of business research. Two primary types of research
are recognised—basic and applied. Since the findings of this study are intended to be used
by hospitals to improve their integration with suppliers for better performance, applied
research was selected. This is also classed as primary research since data is collected directly
from reliable and original sources, unlike secondary research in which data that has already
been collected is used (Bell, Bryman & Harley 2018; Sekaran & Bougie 2016). The different

types of research approach can be categorised as exploratory, explanatory, descriptive,
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hypothesis testing, case analysis or meta-analysis. As data on this topic in the context of
Saudi Arabia is scarce, this study is more or less a pioneering project. Hence this study can
be regarded as an exploratory study. This can form the basis for more detailed studies in

Saudi Arabia and other similar countries.

4.4 Research design and stages

Literature has provided thorough explanations of research designs(De Vaus 2013). A
research design should specify the type of evidence required to answer the research question,
to test a theory or hypothesis, to evaluate a programme or to accurately and unambiguously
describe a function. The work plan, which is the research process, then flows from this. This
consists of sampling, data collection, questionnaire and analysis. The research designed as
an exploratory study, an experiment, a case study, a longitudinal or a cross-sectional design.
Methods of data collection flow from the type of study specifically selected. A good research
design also involves considering alternative plausible explanations as well. Evidence
collected should be compelling by which alternate explanations can be eliminated.
Competing alternative explanations should be anticipated prior to the collection of data

(Creswell & Creswell 2017).

One of the points stressed by the literature is that the research design begins by raising
questions about certain phenomena leading to the conversion of these questions into feasible
research work, which seeks answers to the research questions. The substantive research
questions need to be answered completely, carefully and sufficiently (Yao 2017). According

to literature, the research design is the bridge between the research question and the
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execution of research(Creswell & Creswell 2017). This current study consists of the stages
presented in Figure 4.3. The appropriateness of this design can be tested by critically
evaluating the methodology adopted by other researchers in similar studies who have dealt

with the same analytical models used in supply chain research (Yu 2015).

Four types of models have been identified by previous literature, deterministic, stochastic,
economic and simulation, and various qualitative and quantitative performance measures
(Harrison et al. 2007). Moreover, cost minimisation, the minimisation of average inventory
levels, maximisation of profits, minimisation of obsolete inventory, minimisation of demand
uncertainty and also the maximisation of buyer-supplier benefits have also been considered.
In this study, a theoretical model was adopted based on the literature review, and the
variables of measurement were selected according to the model’s components. The unique
aspects of healthcare supply are that they are incomplete and fragmented. There are smart
procurement strategies such as Group Purchasing Organisations (GPOs), but these are
nullified by a strict regulatory regime, the need to minimise incorrect, unsafe, spoiled or out-
dated products during delivery, storage or use, the need to meet critical requirements via
agile systems, product standardisation, resolution of the problems of service process flows
due to service failure incidents, ensuring that regular supplies are supported by efficient
inventory management, the prediction of demand for various types of requirements as
precisely as possible, streamlining ordering procedure, lack of data standardisation, use of
IT including RFID, e-procurement and preference of generic rather than branded drugs, the
use of leagile practices and proper supplier integration to address these unique issues (Nollet
& Beaulieu 2003). These aspects were elicited through an adequate and exhaustive review

of the literature.
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However, it is not possible to cover all aspects in a single exploratory study within the
limited resources and time of this study. Hence, this study is limited to evaluating the effect
of some of the main factors on performance in terms of quality, time, cost and the flexibility
of order fulfilment. The influencing factors are hospital size, logistics integration, IT and
information sharing with suppliers, trust and lean practices. Hospital size indicates the size
of demand and procurement. Logistics integration determines the delivery of the correct
product in the correct quantity and quality at the correct time. The use of IT can increase the
efficiency of supply processes. Information sharing with suppliers and trust are elements of
supplier integration, which directly influence the order fulfilment processes and inventory
management. Lean practices are deliberate attempts to reduce costs, primarily through waste
reduction and increasing the flow of efficiencies. All these factors are inter-related.
Information sharing, and trust are important components of the relationship with suppliers

and thus, to the relational aspect.
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Figure 4.3 Research design of this study.
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4.5 Formation of testable hypotheses

The above research design explains the relationship of logistics integration, IT, information
sharing and trust to HSI, which, in turn, is related to hospital performance. Lean practices
have a moderating role here. The size of hospital is used as the control variable for the
relationship of supply chain variables with supplier integration. Different components of the
framework are connected through testable hypotheses. The testable hypotheses were formed
from the exhaustive and critical review of work undertaken on each critical aspect of the
supply chain. These are presented in Table 3.8. The variables and constructs of the survey
were designed to test the validity of the hypotheses. The extent of a relationship can be used
for the construction of structural relationship pathways, thus making SEM possible(Heck &

Thomas 2015).

The methodology deserves to be examined in detail. With regards to this current study, the
questionnaire was validated through two steps. First, a qualitative item sorting procedure
was carried out to evaluate the discriminant validity of each construct being measured. Then
the psychometric properties of the scales were statistically analysed. Supply chain
performance was modelled as a second order construct of the four variables—quality, speed,
cost and flexibility. The constructs used by these include trust, information sharing, IT
integration, supplier integration and performance in terms of order fulfilment processes. The
last two were control variables containing many sub components within each construct. The
same constructs (details differing) were also used in this study. In the two-stage process of

validation, this current study used expert opinions to narrow down the focus of the questions
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and a pilot study was used to evaluate the statistical validity and logistics of the questionnaire

administration.

The methodological considerations used in previous research also provide some useful leads.
After final refinements and fieldwork, the data is cleaned and tested for reliability and
validity before being used for statistical analysis (Mohamed Binti Sayuti 2013). With
regards to this current study, the findings based on the analysis were used for the validation
of the hypotheses and the formation of conclusions. Similar methodologies have also been

adopted by many other works (Lii & Kuo 2016; Stank, Keller & Closs 2001; Wisner 2003).

Various literatures have used a theoretical framework and SEM for supply chain
performance studies through questionnaire surveys. SEM has also been used by various

other studies (Corsten & Felde 2005; Cousins, Lawson & Squire 2008).
4.6 Justification for research design

Prior to writing any research paper or thesis, a plan or strategy must be developed for
conducting the study. The whole research design refers to the complete strategy that is
further implemented to carry on the research work. This can be considered as a systematic
approach that the researcher uses in their scientific study (Mackey 2015). The most
important aspect of the research design should consist of the strategies used to carry out a
comprehensive study of the subject with a logical bend, which ensures that the complete
research problem is addressed. This is comprised of the synchronisation of distinguishable
modules and data that result in reasonable outcomes. Moreover, the research design should
represent a blueprint for the collection, measurement and data analysis. Furthermore, the

research design is always selected on the basis of the identified research problem. The
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chosen research design should be applied only after critically analysing the subject of the
study. Likewise, the length and complexity of the research design depends on the type of the
research problem and the justification of the solution. Reviewing and synthesising the
literature is associated with the research design, specification to the applied hypothesis,
effective description of the data and a detailed description of how the data will be obtained

and, lastly, analysing the data to examine whether the hypotheses are true or not.

Research designs or methods consist of the research design and philosophy. Research
designs consist of four types: exploratory design, descriptive research design, explanatory
design and evaluation research design, which can be selected according to the type of
research problem. Exploratory research design approaches the research in a specific
questionnaire form; i.e. in the “what” and “how” manner (Nardi 2018). Descriptive research
design takes account of undertaking in-depth research that justifies the “what” and “how” in
an elaborated manner (Blaikie & Priest 2019). An explanatory research design verifies the
subject matter that is being researched and answers the questions in terms of the “what”,
“how” and “why”(Fink 2015). The fourth design—evaluation research—is quite an

extensive approach that evaluates the effectiveness of any program or research work.

With a clear understanding regarding the different types of research design, researchers can
adopt the most appropriate approach for their study. However, in general, research designs
can be viewed in two forms, quantitative design and qualitative design. Both can be used in
a mutually converse and diverse manner depending on the requirement of the research

design. The quantitative design basically examines the co-relation between the used
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variables by the use of numbers and statistics in order to explain and analyse the findings
(Roller & Lavrakas 2015). This can be further understood through four types of design. The
first is descriptive design research work, which anticipates the present status of the research
issue. This type of the research design does not require any hypothesis at the beginning of
the work and the analysis of the data is generally derived from pre-existing data. The second
type is correlational research design, which is an approach used to identify that any two
variables are associated or co-related in some respect. This type of design uses statistical
analysis while observing the variables of the data. The third type, also called the
experimental design research, is a method that is generally used to establish any particular
reason and relationship output between two variables or a number of variables. The last
design type is quasi-experimental research design, which is based on a true experimental
approach applied on a randomised group of samples. This design is used when three of the

above typical research designs are not followed.

On the other hand, qualitative research design follows an exploratory pathway. It explores
the subject in the research design rather than delivering the predictive outcome. It is based
on discovering the complexity of the social environment by taking a detailed view from
several similar surveys or case studies. It basically aims to understand the subject and
describe the findings based on questions designed by the researcher who is responsible for
formulating the research question. Moreover, there are nine important elements that must be
considered in any research design (Bell, Bryman & Harley 2018). These are listed as applied

to this study in Table 4.1.
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Table 4.1: Nine elements of research desig

Study Dimensions Application in This Study
Purpose of the study Testing the hypotheses
Type of investigation Structural equation modelling
Extent of researcher Minimum
interferences
Study setting Field study, non-contrived
Unit of analysis Hospital level
Sampling design Purposive sampling; 435 public and private hospitals, 5
managers from each, a total of 2175participants.
Time horizon Cross sectional study of single shot
Data collection method Quantitative questionnaire survey that is partly administered

online and partly direct.

Measurement of variables Constructs for each variable, response rate measured by a 7-
point Likert scale, nominal and dichotomous

All the requirements are fulfilled in this current study and therefore the research design is
justified. This current study further uses a descriptive method for proceeding with the task
because this is an important pre-cursor for utilising a quantitative research design. The
descriptive research design depicts the participants of the research in a clear manner (Nardi
2018). This research design uses quantitative data, which aids in understanding the scenario
upon which the research question has been designed. Furthermore, this type of design helps
to understand the questions relating to the research design. Moreover, it allows researchers
to validate data depending on the valuable pointers that could be used for testing the data

quantitatively. Thus, as discussed above, there are several advantages to a quantitative
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research design that are followed through the descriptive approach. Hence, all these criteria

are further fulfilled in this study.
4.7 Development of the survey instrument-questionnaire

4.7.1 Variables used in the study

According to the theoretical frame, logistics integration, use of I'T, information sharing, and
trust are independent variables that affect HSI. Hospital size is a controlling variable
affecting supplier integration. The effect of supplier integration on performance in terms of
order fulfilment is mediated by lean practices. These relationships were stated in seven
hypotheses. The variables and the relationships were determined based on a detailed review
of'the literature in Chapter 2. In this section, the way in which these variables were measured

through the questionnaire is explained.

Responses were measured using a seven-point Likert scale. The level of responses varied
from strongly disagree, disagree, somewhat disagree, neutral, somewhat agree, agree, and
strongly agree. It can be argued that such fine differentiation rather than agree/disagree and
agree/disagree is not suitable for precise measurement and, therefore, a five-point Likert
scale is more suitable. However, in this study, even small differences in responses may have
produced a greater impact on the measurement of supplier integration that was achieved.
Therefore, a finer differentiation of responses using a seven-point Likert scale was

considered to be more suitable.

4.7.1.1 Control variable

The size of the hospital was defined by the number of beds as per standard classification.

Usually, the categorisation of hospitals according to bed size is determined by their rural or
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urban location and whether they are a teaching hospital or not, as in the case of the NIS
classification in the USA (Nis 2008). Such a detailed classification was considered
unnecessary and irrelevant to study supplier integration. Therefore, bed size alone was used
as the sole criterion for size classification. This variable was used only as a control variable.
In this study, four levels of bed size, ranging from 100 or less to 500 or more at a class
interval of 199 were used. The frequency of hospitals with fewer beds is expected to be more
and those with a larger number of beds are expected to be less. Therefore, this categorisation
was found to be adequate to elicit the effect of hospital size as the controlling factor on

supplier integration.

The number of employees increases with increasing hospital size, although not
proportionately. Therefore, the number of employees also becomes a virtual measure of
hospital size. However, against the four levels of bed sizes, eight levels of employees were
categorised ranging from less than 500 to more than 3500 at a class interval of 499. It is
difficult to expect hospitals to vary in size substantially enough by the difference of a few
employees. This is why a class interval of 499 was selected. Such a categorisation was

expected to adequately highlight the differences between hospitals in terms of size.

Following the above discussion of the basic variables, independent variables that were

directly related to this current study are discussed below.
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4.7.1.2 Independent variables

Logistics integration- Table 4.2 presents four items of Logistics integration. All items were
validated for their suitability for this study. All items were accepted for the final

questionnaire without any changes.

Table 4.2: Initial measurement items for logistics integration

Construct Measurement Item Authors

LI#1 Our hospital recognises the importance of logistics
integration with our suppliers

LI#2 Our logistics activities are well integrated with
suppliers' logistics activities (Chen & Paulraj 2004)
LI#3 Our hospital has a seamless integration of logistics

activities with our suppliers

LI#4 Our inbound and outbound distribution of hospital
supplies with our vendors/suppliers is well integrated

Information Technology (IT)- Table 4.3 presents four items of Information Technology.

All items were validated for their suitability for this study. All items were accepted for the
final questionnaire without any changes.

Table 4.3: Initial measurement items for information technolog

Construct Measurement Item Authors

T4 Our hospital has information systems that work (Saraf, Langdon &
seamlessly across our key suppliers/ vendors Gosain 2007)
Most of the invoices, purchase orders, funds, and other (Chen & Paulraj 2004)
IT#2 transactional processes with our suppliers are done
electronically
T3 Our hospital has advanced information systems that (Saraf, Langdon &
enable online tracking for orders and shipments Gosain 2007)
T4 We have electronic mailing capabilities with our key (Chen & Paulraj 2004)
suppliers
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Information sharing- Table 4.4 presents five items of Information sharing. All items were

validated for their suitability for this study. All items were accepted for the final

questionnaire without any changes.

Construct

Table 4.4: Initial measurement items for information sharing

Measurement Item Authors

ISS#1

ISS#2

ISS#3

ISS#4

ISS#5

We share sensitive information (financial, production,
design, research, and/ or competition) with our key
suppliers

Suppliers are provided with any information that might
help them
(Chen & Paulraj 2004)
We keep each other informed about events or changes
that may affect the other party

Exchange of information takes place frequently,
informally and/ or in a timely manner

We have frequent face-to-face planning/
communication

Trust- Table 4.5 presents four items of Trust. All items were validated for their suitability

for this study. All items were accepted for the final questionnaire without any changes.
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Table 4.5: Initial measurement items for trust

Construct Measurement Item Authors

TR#1 Our hospital believes that our key suppliers would act (Klein 2007)
in the best interest of the hospital
There is a wide agreement across our hospital that our (Paparoidamis,
TR#2 key suppliers are competent and effective in their Katsikeas & Chumpitaz
interaction with the hospital 2017)
(Paparoidamis,
TR#3 Our suppliers keep their commitments Katsikeas & Chumpitaz
2017)
TR#4 Our suppliers are interested in our organisation’s well- (Klein 2007)

being and not just their own.

Hospital-Supplier Integration-Table 4.6 presents five items of HSI. All items were
validated for their suitability for this study. All items were accepted for the final

questionnaire without any changes.

Table 4.6: Initial measurement items for hospital-supplier integration

Construct Measurement Item Authors

Our logistics integration with our suppliers can be (Chen & Paulraj 2004)
HSI#1 noted by having excellent distribution, transportation
and warehousing facilities

(Chen, Preston & Xia

HSI#2 Inter-organisational coordination is achieved 2013)
Exchange of information takes place frequently, (Klein 2007)
HSI#3 . o
informally and/ or in a timely manner
HSI#4 We exchange performance feedback (Klein 2007)
Our suppliers trust the processes of the hospital and (Chen & Paulraj 2004)

HSI#S update the hospital should any complain comes up
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4.7.1.3 Moderating variable

Lean practices- Table 4.7 presents four items of Lean practices. All items were validated
for their suitability for this study. All items were accepted for the final questionnaire without

any changes.

Table 4.7: Initial measurement items for lean practices

Construct Measurement Item Authors

At our hospital, reducing waste is key strategy (Shah & Ward 2003)
LP#1
LPi2 At our hospital, we have the readiness to reengineer (Shah & Ward 2003)
processes to eliminate waste
LP#3 At our hospital, the flow of materials from the (Rahimnia &
inventory to the physicians is quick and smooth Moghadasian 2010)
Lpia At our hospital, removing bottlenecks from our (Shah & Ward 2003)

activities is very important

4.7.1.4 Dependent variable

Hospital performance- Table 4.8 presents 12 items related to hospital performance. All
items were validated for their suitability for this study. All items were accepted for the final

questionnaire without any changes.
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Construct

Qual#01

Qual#02

Qual#03

Spettl

Spet#2

Spe#3

Cst#1

Cst#2

Cst#3

Flex#1

Flex#2

Flex#3

Table 4.8: Initial measurement items for hospital performance

Measurement Item Authors

The quality of the order fulfilment process in our
hospital is getting better with time

We have seen an improvement in the quality of the
order fulfilment process with time

Based on our knowledge of the order fulfilment
process, we think it is of high quality

The length of the order fulfilment process in our
hospital is getting shorter with time
(Chen, Preston & Xia
We have seen an improvement in the cycle time of the 2013)
order fulfilment process with time

Based on our knowledge of the order fulfilment
process, we think it is short and efficient

The cost associated with the order fulfilment process in
our hospital is getting better with time

We have seen an improvement in the cost associated
with the order fulfilment process with time

Based on our knowledge of the order fulfilment
process, we think it is cost efficient

The flexibility of the order fulfilment process in our
hospital is getting better with time

We have seen an improvement in the flexibility of the
order fulfilment process with time

Based on our knowledge of the order fulfilment
process, we think it is flexible

Note: Qual = Quality, Spe = speedCst = Cost, Flex = flexibility

4.7.2 Survey development

The design of the questionnaire is the most important part of research. Any mistake, however

small, can seriously affect the research outcomes. Data-based approaches to questionnaire
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design are quite common now with the development of the Internet and communication

technology.

The requirements and steps involved in designing a questionnaire are explained in detail by
Stone (1993). This is comprised of eight requirements. First, the questions should be
appropriate to the study. There is no point in asking unrelated questions. This depends on
the objectives of the study and the ultimate outcomes visualised. Second, the questions
should be intelligible. They should be easily understandable in which case it is better to use
the native language of the respondents. Third, the questions should be unambiguous in that
they should mean the same thing to the researcher and the respondent. If the researcher asks
a question with one meaning and if the respondent understands it in a different way, the
responses will not match the research requirements. The format depends on the method used,
such as postal, telephone, direct or any other channel. Open questions are desirable for
qualitative work. Open questions can be useful to determine the type of data to be collected
in step 1. Closed questions can elicit a dichotomous response (yes/no), a rating on a given
scale or other forms of response. The choice of the question and the scale depends on
whether the variable is categorical or continuous. Forcing responses into categorical types

should be avoided as far as possible. A Likert scale can be used for rated answers.

Fourth, the questions should be perceived as unbiased by the respondent. Although the
questions may appear quite unbiased to the researcher, the way they have been framed and
a preference for one specific type of response may be directly or indirectly indicated. This

will defeat the very purpose of the research. An equal chance for any type of response needs
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to be ensured. If the answer depends on the memory of the respondent, there can be recall
bias, meaning that only certain palatable events are always recalled in preference to
unpleasant ones. Composing words with brevity is important. To design the layout and the
presentation in the next step, a conversational tone is suggested. It is best to omit a question,

if in doubt.

Furthermore, precise, simple, non-technical language is preferable especially for the general
public. Each question should deal only with a single idea, without being leading or biased.
Fifth, the omni-competency of the questions needs to be ensured. That is, the question should
be capable of coping with any type of response. This is also related to its unbiased nature,
although this is an impossible expectation for any question. The potential range of answers
is determined by the expected number of respondents. However, the inclusion of options
such as “other” or “any other” or a section for comments may enhance the chances of omni-

competency.

As for the sixth requirement, there should not be any ambiguity or overlapping in the coding
system. This needs to be checked and ensured. The categories must be exhaustive and
mutually exclusive. For instance, there should not be any doubt whether an age of 30 years
should fit within the 20 to 30 age group or in the next code. If the next code is 30-40, there
will be confusion. If it is 31-40 and 21-30, then this will ensure a sense of clarity and hence

it is better that the answers are self-coding.

The seventh requirement is that the questionnaire needs to be pilot-tested before it is used in
the research proper. This point is described in detail in the section below, which deals with

the pilot study used in this current study. Finally, and most importantly, the ethical
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requirements must be met. Many organisations insist on this for all research undertaken by
their staff, which is why they have clear procedures in place to ensure this. Ethical problems
occur when the questions contain invasive, potentially hazardous or adversely impact
security or privacy elements. Both the confidentiality of the identity of respondents and the
data gathered from the participants needs to be protected from all types of threats using
suitable procedures. These are usually guaranteed when requesting participation in the

survey.

An introduction to the purpose of the study and an organisational and individual
confidentiality guarantee are required. The word “questionnaire” should be avoided, as the

term “form” is considered more acceptable.

The order of the items and questions in the form must be arranged in such a way so as to
ensure that the respondent is kept interested and does not become bored. Clear print and the
use of colour are very important. At completion, the respondent should be thanked for
spending valuable time to complete the questionnaire. It is preferable to think about coding
in advance, although it is not always possible to predict the complete range of answers.
Preparing a first draft and pre-testing among a close circle and repeating it again with experts
before piloting is the next desirable step followed by piloting and evaluation. These points
are discussed in detail later on. The actual survey is only ready to be started at this point.
Learning from mistakes forms part of good research. Using surveys repeatedly and

improving upon the previous one each time, will enhance the capability of using the method
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without serious errors over time. Many other authors have also provided similar ideas

regarding the design of a questionnaire(Brace 2018).

Some key issues regarding questionnaire design have been discussed by researchers. Rattray
and Jones (2007) explain that item generation and the scale construction of the questionnaire
development are the first steps. In this step, a decision is made on what to measure, as well
as what scale should be used for the measurement and the generation of items for the
questionnaire. In this current study, the variables to be studied were determined based on the
research aim, theoretical framework and the hypotheses outlined above. The constructs to
be covered under each variable and the number of questions on each construct were
determined based on the literature review. The opinions of experts and hospital managers
were also sought, although not as a committee approach for construct validation. The pilot

study plays an important role in the item generation.

In designing the actual questions, the order of questions, the language to be used, the framing
of sentences and the response scales that will be used were determined on the basis of a
literature survey. The type of response given by the respondent depends on how the question
is framed. If the question is not understood, the respondent may not answer the question,
leading to a rejection of the form as incomplete. If the question is wrongly understood,
responses may be wrong. Thus, the cognitive aspects of questions are very important (Willis
2004). The comprehension of questions by participants is dependent upon what the
respondent thinks the question is asking and what certain specific words and phrases used

in the questions mean to the respondent. If there is a need to recall some information from
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memory, the nature of the strategies used by the respondent will also influence the answer

given for that question.

The motivation to answer a question accurately and sufficiently is reflected by the mental
effort required from the respondent. If this effort is inadequate, the answers can be wrong.
Telling the truth or telling what is good for the respondent may tilt the answer in a different
direction, away from truth. This affects the research philosophy of positivism since accurate
information is required. A cognitive answer involves the conscious or automatic answering
of questions. If conscious answering is done where automatic answering is needed or vice
versa, this can influence the answers. Thus, the study gives different examples to

demonstrate the outcome of cognitive aspects by producing variations to the answers.

Questionnaire design has also been thoroughly explored by research. Mistakes in the writing
of the questionnaire are one of the many possible non-sampling errors (Lyberg & Weisberg
2016). Literature has stressed the need to ask the right questions in a way that is properly
phrased and correctly ordered. Irrespective of the type of media used for the questionnaire
administration, the importance of its proper construction cannot be underestimated. The
central aim of any questionnaire survey is to obtain the best answers (Brace 2018).
Questionnaires provide a standardised interview across different respondents. Asking the
same questions differently to different people can lead to responses that are difficult to
interpret, especially in the case of large samples. The questionnaire is a medium of
conversation between two (possibly remotely located and unlikely to meet) individuals.

Although standardised questionnaires are widely in use, they have limited flexibility and

139



cannot be used in context-specific situations. All the respondents should be able to read each

question for the same intended meaning.

Instead of viewing respondents as mere sources of information, they need to be considered
as living individuals. Hence, the use of long questions with long sentences, difficult phrases
and long, complex and boring questionnaires should be avoided(Brace 2018). Additionally,
it should be recognised that creative responses are not possible with remote access.
However, in exploratory research, writing questions is a simpler task. Preliminary research
on the topic may indicate the issues and types of information required and familiarity with
the context is essential to correctly word the questions. Thus, a questionnaire needs to be
written in such a way that the required data to answer the research questions is collected as
objectively and completely as possible without irritating the respondents and ensuring a
minimum risk of errors. In this current study, the basic structure and variables of the study
were determined based on other works discussed in the literature review, which were

adapted to the context of this study.

According to research, the use of proper wording (directly, rather than indirectly, asking the
required information), accurately drafting and crafting and using the right tactics in
questionnaire design is crucial. These are also related to the context specificity (Bradburn,
Sudman & Wansink 2004). In the context of this study, the best combination of variables in
the questionnaire and the formation of questions were determined by reported findings in

the literature review along with the specific context of this study.

140



4.8 Survey instrument validation

A pilot study refers to a smaller version of the full study, which enables survey instruments
such as questionnaires to be pre-tested (Yu 2015). Such an approach has the advantage of
increasing the likelihood of the main study succeeding and useful knowledge is generated
through it (Zhang & Chen 2013). This section provides information about the pilot study,

the evolution of the survey instrument and the validity of its content.

Empirical research is based on the systematic examination of conceptual abstractions
through measurable and observable responses. This process is used to identify and explicate

the phenomena of interest to a discipline.

4.8.1 Content validity

Content validity is an essential step in the development of new empirical measuring devices,
as it represents an initial mechanism for linking abstract concepts with observable and
measurable indicators. Content validity is defined as the extent to which an instrument
adequately samples the research domain of interest when trying to measure certain
phenomena (Wynd, Schmidt & Schaefer 2003). In the case of questionnaire surveys,
questions should be able to measure the full range of the construct under consideration. To
achieve this, duplicate questions on similar items are to be avoided. Thus, the full range of
variables is covered. Both the content validity of each item and of the overall scale are

important and are measured (Bell, Bryman & Harley 2018; Zikmund et al. 2013).
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Validity is a difficult factor to assess and it can take many forms. For instance, items in a
questionnaire must relate to the construct being measured. Content validity is based on how
representative the questions are in sampling the adequacy of items. This is achieved when
items are first selected. However, items that are blatantly very similar to other items are
typically not selected. This is required to ensure that the questions cover the full range of the
construct. As noted by other studies, researchers compute two types of content validity
indices. The first type involves examining the content validity of individual items and the
second involves investigating the content validity of the overall scale (Bell, Bryman &
Harley 2018; Zikmund et al. 2013). There is considerable agreement regarding how to
compute the content validity indices. A panel of content experts are asked to rate each scale
item in terms of its relevance to the underlying construct. Research advises a minimum of
three experts but indicates that more than 10 is unnecessary (Lynn 1986).The experts give
their ratings to test the degree of agreement between the experts. If the degree of agreement
is wide, the question is removed. The process also will be quite unwieldy and will waste a

certain amount of time.

The second method involves conducting a pilot study with a smaller sample size and the
opinions of the participants regarding the contents whose relevance and practicality are
considered and then questions, and formats are revised as necessary. A pilot study is
intended to represent a smaller version of the full study. This enables pre-testing of a survey
instrument such as a questionnaire and enhances the success of the study. A pilot study
enables the identification of problems with items included in the questionnaire, their nature,
order, framing and the time taken to complete the questionnaire. These inputs help to revise

the content of the questionnaire, if necessary, as well as plan and organise the survey
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efficiently and effectively (Bell, Bryman & Harley 2018; Zikmund et al. 2013). The small
sample used in the pilot study should represent and indeed reflect the larger sample used in

the study properly, otherwise the applicability of the pilot study to a large sample group will

be doubtful.

A committee approach for establishing content validity was not conducted for this research.
However, a pilot study was conducted, and the opinions of the pilot study respondents were
gathered regarding the relevance, practicality and validity of the survey. A committee
approach was not utilised due to the multi-disciplinary nature of the study as this would have
required engaging a fairly large panel of experts. This would be comprised of academic
experts to examine the quality, procurement, supply chain and medical/general
administration of hospitals and these experts may not possess practical working knowledge
of the various aspects of the hospital-supplier relationship. Therefore, a pilot study on the
working professionals in this domain was chosen in favour of a committee approach for

content validity.

4.8.2 Pre-test phase

Pre-testing is the best stage for scholars to measure the importance of attributed to survey
questionnaire. Failure to understand the questioners item may lead to respondents falsifying
answers, missing responses and possibility, and misinterpretation, which may result in
offending the respondent (Bowden et al. 2002). With regards to this current study, a pre-test

was conducted prior to the pilot study. Validation was used to validate the content of the
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survey instrument by looking into the degree of the significance of variable item as well as

confirming the proposed item in the survey from the industry representatives and academics.

These academics and professional had extended knowledge in the field of healthcare sector

in Saudi Arabia and had much experience in this field (last 30 years).

Table 4.9 : Industry experts for the pre-test

Background of experts Years of Organisationtype

Company
operation

Expert # 1 Professor at King Abdulaziz >50 Academic institute
University, 27 years of experience
working as Health services and
Hospital Administration in health
department.

Expert#2  Professor at King Abdulaziz >50 Academic institute
University, 21 years of experience
researching in health service sector.

Expert # 3 Professor and Consultant at Prince >10 Hospital and
Mohammad Bin Abdulaziz Hospital- medical firm.
Riyadh. 24 years of experience
working as Healthcare Supply Chain
Director

Given that the data collection took place in Saudi Arabia, an Arabic version of the
questionnaire was prepared by a certified interpretation officer. This was done to ensure an
accurate translation specifically of the technical terminologies. The questionnaire was pre-
tested on two senior researchers from the Faculty of Economic and Administration at the

King Abdulaziz University, Jeddah (West) and one Senior Manager and Consultant of
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Healthcare at Prince Mohammad Bin Abdulaziz Hospital Riyadh. The qualitative feedback

obtained from the participants of the pre-test was mostly positive other then:

1. Deleting two of the questions in the survey relating to the:
a. Number of years the hospitals have been in operation
b. The geographic location of the hospitals.
2. Reducing the ambiguity of some questions, and
3. Extending the scope of the study to cover hospitals across Saudi Arabia, rather than
only in the four major cities of Saudi Arabia including; Riyadh, Makka, Dammam,

and Asir.

The feedback obtained from the participants of the pre-test was addressed; and some of the
questions were rephrased to reduce their ambiguity. Furthermore, the scope of the survey
was extended to the whole country not just the four major cities of Saudi Arabia. These
changes helped make the questionnaire of higher legibility and more appropriate to the
context to achieve the aims and objectives of this study. A copy of the survey in the two

languages (English and Arabic) is provided in the Appendix.

4.8.3 Pilot study phase

The pilot study involved testing the survey and conducting face-to face interviews with
selected hospital managers in seven Saudi Arabia hospitals, three of which were private and
the remainder public. A total of 10 executives including representatives from procurement,
supply chain, medical administration, quality and general administration departments were

engaged in the pilot study.

145



The quantitative results from the pilot survey of 10 managers revealed that two of the survey
respondents were females and the remaining eight were males. From an educational
perspective, three of the respondents had a master’s degree and the remaining seven held a
bachelor’s degree. The distribution of occupation was as follows - there were two people
each from the quality, procurement, supply chain, medical and general administration
departments. In terms of experience, measured by the number of years in practice, all the
respondents had between 11 and 20 years of general practice and experience in healthcare.
Five of the respondents were associated with 101-299 bed sized hospitals and the remainder
were associated with 300-499 bed sized hospitals. In terms of the number of employees, all
the respondents had less than 1,499 employees working in their organisation. The responses
of the respondents with regards to the logistics integration, IT, information sharing, trust,
lean practices and hospital performance were found to be acquiescent since the majority

either strongly agreed/agreed or strongly disagreed/disagreed with the questions.

Overall, the results of the pilot study were consistent with what one would expect from a
study of this nature. The recommended changes were made to the Arabic version of the
survey, which were then used to apply the changes to the English version of the

questionnaire.

The content of the survey was also validated through a statistical reliability analysis. Table
4.10 shows the pre-test of survey variables using Cronbach’s alpha. Since this test can only

be carried out after conducting the surveys, it is confirmatory in nature.
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Table 4.10: Pre-test of survey variables using Cronbach’s alpha (Pilot sample

Number of Items (N) Cronbach's Alpha

Logistics Integration 4 0.788
Information Technology 4 0.845
Information Sharing 5 0.763
Trust 4 0.917
Hospital-supplier Integration 5 0.838
Lean Practices 4 0.815
Hospital Performance 12 0.986

4.9 Assessment of dimensionality and factor structure through

exploratory factor analysis (EFA)

An exploratory factor analysis (EFA) is a complicated, multi-level statistical process that is
used to arrange the measurement of constructs by researchers who have developed and need
to measure a tentative theory. The measurement of constructs involves determining the
number of factors that a study must have and examining which specific factors are biased

on which hypotheses (Costello & Osborne 2005).

The aim of an EFA is to select a great number of variables and divide them into smaller
groups that comprise a more attainable number whilst preserving as many of the original
factors as achievable. EFA is utilised to define and compile data by combining variables

together, which can be linked to discover the sub-elements that highlight a particular set of
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items determining each of the theoretical dimensions of a nomological network that is
appropriate to the background of the research (Watkins 2018). An EFA is used to recognise
the dimension of a theory and is considered to be a suitable tool when a new set of scales is
being established. An EFA is used to first identify the structure between the concepts.
Second, it is used to identify and assess the single dimensionality of the hypotheses and,
finally, it is used to achieve a minimisation in the number of existing variables (Williams,
Onsman & Brown 2010). This current study did not use an EFA for the purpose of data
collection. It used a questionnaire that had been developed by Chen, Preston and Xia
(2013)Chen and Paulraj (2004), Klein (2007), Rahimnia and Moghadasian (2010), Saraf,

Langdon and Gosain (2007); Shah and Ward (2003)to collect the data.

4.10 Ethical approval

The RMIT University has certain regulations regarding the ethical aspects for the conduction
of research by its staff and students according to Australian guidelines. The confidentiality,
security of information and safety of participants needs to be protected through ethical
research practices. Any research involving humans as subjects needs to obtain ethical
clearance before the research work commences. The RMIT University also has a College of
Human Ethics Advisory Network (CHEAN) and a Human Research Ethics Committee
(HREC) for this purpose. The required ethical clearance was obtained from the competent

authority before commencement of this current study.
4.11 Survey administration

As mentioned above, the final version of the survey questionnaire (English and Arabic) was

administered online to 1,490 participants and hard copies were sent to 685 participants
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totalling 2,175 managerial executives spread over 435 public, private and other government
sector hospitals across all of Saudi Arabia. Of the 569 returned responses, 71 were

incomplete and therefore excluded from the analysis.

4.12 Summary

This study is concerned with hospital-supplier integration and its effect on the order
fulfilment performance of hospitals in Saudi Arabia. Based on the research onion proposed,
the research philosophy of this study adopted a positivist perspective. The study can be
categorised as applied primary research in which a quantitative method is used for
investigation using correlation methods. It uses deductive reasoning. The research design

has been discussed extensively to justify the research plan of this study.

Based on a systematic literature review, a set of hypotheses were proposed in Chapter 3. The
aim of this chapter was to test the validity of the hypotheses. Hence SEM was used as the

tool for this.

This current study also used a questionnaire survey of a suitably selected sample of the
population. The population consisted of a total of 435 public, other government sectors and
private hospitals in Saudi Arabia. Five managers from each hospital concerned with the main
and supportive functions of the SCM of these hospitals constituted the total available
population for the survey. This was a cross-sectional single shot field study. A set of the
collected data for the pilot study and the survey was modified accordingly. The regulatory

requirement of ethical approval required by the competent authority was obtained before
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administering the questionnaire to the respondents. The data analysis consisted of frequency
and descriptive statistics, variable scoring, normality tests, Chi square test of independence,
independent sample t-test, correlational analysis and a mediation analysis. The analysed
results were converted into summary tables and charts for presentation in the next chapter,

which outlines the results obtained from this research.
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CHAPTER 5: PRELIMINARY ANALYSIS AND RESULTS
5.1 Introduction

This chapter will discuss the preliminary analysis and outcomes that emerged from the
analysis of the data. The overall analysis focuses on using statistical techniques and
approaches to test the proposed hypotheses. It includes an overview of the sample size and
response rate along with the statistical approaches required to achieve the purpose of the
study. This chapter presents an overview of the response rate and sample size of the collected
data in Section 5.2. In addition, Section 5.3 presents the data cleansing and screening
processes to ensure that the reliability and validity of the data was obtained. Section 5.4
presents the data analysis and modelling. Furthermore, in this chapter the test of normality
and demographic profile will be present in Sections 5.5 and 5.6, respectively. In Section 5.7,

a summary of this chapter is provided.

5.2 Response rate and sample size

There is a total of 435 hospitals in Saudi Arabia. It was estimated that there would be at least
five relevant managers in each of these hospitals. Therefore, the total population size for the
study was deemed to be 435 x 5 or 2,175 people. Most of these people were targeted through
online surveys 1,490 (69%) and the remaining 685 (31%) were targeted using paper-based
surveys. A response rate of 26.2% was achieved for both of these channels. This response
rate falls within the recommended range of response rates for quantitative studies targeting

organisations (Baruch & Holtom 2008). A total of 441 online surveys were completed and
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128 paper-based surveys were returned. Of the 441 online surveys, 128 surveys were only
partially completed, and the remaining 313 surveys were fully completed. Similarly, out of
the 128 paper-based surveys, 10 surveys were only partially completed, and the remaining
118 surveys were fully completed. Thus, partially completed surveys were excluded from
the research. The final sample consisted of a total of 430 surveys. One hundred and ninety-
seven (46%) of these were associated with public hospitals and the remaining 233(54%)

were associated with private hospitals.
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Total population=2175
435 hospitals X5 managers from each hospital

Public hospitals: 292

Online
survey

Used: 136

Deleted
(invalid): 95

Private hospitals: 277

1 [ 1
Online
Hard copy Hard copy survey
1 | T
1 1 1 1 1 1
Used: 61 Deleted Used: 57 Deleted Used: 176 Deleted

(invalid): 0

(invalid): 0

(invalid): 34

Total responses = 430 responses

Figure 5.1Schematic representation of survey administration and response data
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5.3 Data cleansing and screening

The inclusion of missing values (i.e. the items which were not answered and left as blanks
in the data matrix) could potentially bias the results of the statistical analysis (Tabachnick
& Fidell 2007). Consequently, it was imperative to screen the responses for missing
values. Any consistent or regular patterns in the missing values were ascertained. It was
found that approximately 180 surveys out of the 569 were partially completed.
Consideration was given to replacing the missing values with the median (50th percentile)
mode or mean score for the corresponding item but, since the response rate of the study
was high—in spite of ignoring the partially completed survey responses—the study was
already left with a large sample size 0f430, it was decided to disregard the partially
completed surveys. According to research, the procedure for handling missing values is
simply to drop any instances containing them (Acock 2005). If only a few cases contain
missing data and these seem to be a random sub-sample of the whole sample, deletion is

a good alternative (Tabachnick & Fidell 2007).

5.3.1 Addressing the concerns of questionnaire bias

A definition of bias is the expected difference between the estimated and true
characteristics of the population. When using questionnaire survey methods, certain types
of'bias are possible (Berg 2005). Two of these are known as method bias and no-response
bias. These are explained in the following paragraphs and in the next subsection. A
common method bias has been documented by many of those involved in social science
research(Buchanan & Bryman 2009). When multiple constructs are measured using the
same methods, such as multiple scale items being presented within the same survey, such
biases are possible. Spurious impacts—due to the measurement of instruments rather than

to the impact of constructs—is possible. For instance, when participants are asked to rate
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their perceptions regarding two or more constructs in the same survey, spurious
correlations due to response styles, social desirability and priming effects can occur.
These are independent from the true correlations among the constructs measured. The
most common method of measuring and controlling this bias is to use a multifruit—

multimethod study(Conway & Lance 2010).

5.3.2 Non-response bias

Non-response indicates a survey response that is outside the range of responses that are
considered valid in the research design. There can be two types of non-response. Item
non-response refers to the non-response to a survey item when accompanied by at least
one valid response from the same respondent. This occurs when responses to some
questions are left blank or there is a failure to respond to some questions while answering
other items properly. In unit non-response, there is complete non-participation by a
respondent whom the survey designers wished to include. Here, the term ‘unit’ means
one specific observation or a single vector of measurements. This usually corresponds
with one particular individual at a given time. A sample is comprised of many individuals.
Biases are possible with both of these non-response types. As the collection took place in
one phase of the study, there is good evidence in the literature that occurrence of non-
response bias is at a minimum and there are therefore, no major concerns in this regard

(Barclay et al. 2002; Sheikh & Mattingly 1981).

Non-response refers to the error that is expected to be made in estimating a population

characteristic due to the non-response of respondents in a survey. Non-random sampling

155



is implied in non-response bias. Non-representative sampling mistakes occur in the
coding of survey responses and in the behaviour of the respondents themselves. Being a
non-responder in itself leads to the non-random character of the sample. Certain types of
individuals refuse to respond to certain types of questions. This action of selecting
whether to respond or not themselves is known as selection bias. Selection bias overlaps
with non-response bias. There can be different labels for similar types of biases. If only
certain particular types of individual are in the sample, then there is a misspecification
bias. Misreporting bias occurs when misleading responses are deliberately provided by
respondents. These biases are also known as response bias, misclassification bias,
contaminated data bias or misreporting bias (Bell, Bryman & Harley 2018; Zikmund et
al. 2013). The results from this current study showed that non-response bias did not have

any influence in this study as shown in Table 5.1.

Table 5.1: Non-response bias related statists

Variable
Department associated with 2.737 0.560
Level of education 6.485 0.245
Gender 1.954 0.489
Managerial experience (in years) 4.869 0.495
Managerial experience in healthcare (in years) 1.477 0.456
Hospital type 6.542 0.162
Hospital size 4.457 0.477
Number of employees 2.354 0.468

5.3.3 Missing data
Missing data is common in research studies. Minimising the occurrence of missing data

and applying the biases can increase the accuracy of data. However, after the completion
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of the study, improvements can only be achieved by testing whether the bias exists and
remedying this through suitable modifications in the analytical procedures (Ott &
Longnecker 2015). In the case of unit non-response, entire units are missing from the
samples, no test or correction can be implemented without additional data, which should
include information regarding respondents who did not respond to all the questions in the
survey (Barclay et al. 2002; Berg 2005; Sheikh & Mattingly 1981). However, for item
response, methods of estimation and correction are available. One such option is the
framework of intelligent guesses where the average value of reported responses and
predictive equations are used as input methods to fill the missing values. This method has
the effect of overstating the precision of estimated values. In the weighting method, partial
observations are discarded, and a weight is assigned to each complete observation. The

weighted sample represents the average characteristics of the population effectively.

However, the weights themselves may be imprecise and the estimation of standard errors
accounting for this will be problematic. Hence, this method is generally not
recommended. The usual approach is to discard incomplete responses and to use only the
completed responses for the analysis. However, only rarely are the accepted samples
representative of the population and hence, this method is also undesirable. The maximum
likelihood method is the best available method. This is based on the probability of finding
the sample as a function of the population and defined distribution parameters. The
likelihood objective of the probability distribution equation is maximised with respect to

the defined parameter. This produces the desired characteristics typical of the properties
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of maximum likelihood estimation. The probability distribution can be approximated to
normal distribution and thus, analysed as per the normal data. However, robust
assumptions regarding the probability function need to be made. This method is applied
in a wide variety of missing data contexts. However, if the missing data is a dependent
variable, this method is not useful. Non-response bias is measured using validity or a
validation test. Survey design and randomised responses are two methods of minimising
non-response bias. Budget constraints may ultimately determine the survey method used
and thus affect the possibility of non-response bias. In such situations, there is an obvious
trade-off between the precision and non-response bias. To address this aspect in this
current study, the data collected was verified case-by-case and further verification was
conducted by using a frequency distribution. The results yielded 107 missing values.

These values were excluded from the analysis.

5.3.4 Assessment of common method variance and social desirability
bias

Research defines common method variance as ‘variance that is attributable to the
measurement method rather than to the constructs the measure represents’ (Podsakoff et
al. 2003, p. 879). The use of surveys as instruments to collect data is sometimes associated
with common method variance, which may prompt misleading conclusions regarding the
relationships between various variables together with inflating and deflating the findings
(Craighead et al. 2011). In order to address this issue, this current study adopted a Harman
single-factor test with the aim of identifying and measuring variables that reflect the
observed constructs (Podsakoff et al. 2003). The basic assumption of this test is that if a

substantial amount of common method variance is present, a factor analysis of all the data
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will result in single factor accounting for the majority of covariance in the dependent and

independent variables.

An EFA was used where all the variables were loaded into a single factor, with no
rotation. Referring to the extraction sums of square loadings in Table 5.2, the results
reveal that 39.543% of variance is attributed to the measured items. This value is well
below the threshold value of 50%, which indicates that there was no possibility of a
common method variance problem within the data. The Harman’s single factor test, a
commonly used technique, aims to analyse the variance of this study. EFA is used to
determine the number of factors that help to examine the variance between the variables.
Common method bias occurs when the variation is a result of the instruments used for
data collection. The EFA involves loading all the variables into a single factor so that
rotation can be avoided. This type of technique does not involve controlling the variance
statistically. It is a sensitive technique, which helps to review and analyse the number of

variables involved.

Table 5.2: Results of the Harman’s single factor solution

Component Initial eigenvalues Extraction sums of squared Loadings
Total % of Cumulative Total % of Cumulative
Variance % Variance %
1 15.42 39.543 39.54 15.422 39.543 39.543
2 4.74 12.155 51.70
3 2.35 6.036 57.73
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5.4 The purpose of data analysis and modelling

5.4.1 Aims

The aims of data analysis and modelling are

1. To describe the demographic characteristics of all the participants who responded

to the questionnaire.
2. For the overall sample:

a. To establish if there is a significant association between hospital type,
hospital size and the various measures of logistics integration, including:

IT, information sharing, trust, lean practices and hospital performance.

b. To establish if there is a significant association between hospital type and
hospital-supplier integration and/or hospital performance; and hospital

size and hospital-supplier integration and/or hospital performance.

c. To establish if there are significant correlations between the various
measures of logistics integration, IT, information sharing, trust, HSI, lean

practices and hospital performance.

d. To establish whether lean practices play a moderating role between HSI
and hospital performance while governing the hospital type and hospital

size.

3. For the public and private hospitals, separately:
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a. To summarise the responses associated with the various measures of
logistics integration, IT, information sharing, trust, HSI, lean practices and

hospital performance.

b. To establish if there is a significant association between HSI and logistics

integration, IT, information sharing and trust.

c. To establish if there is a significant association between HSI and hospital

performance.

d. To establish if lean practices can mediate the relationship between HSI

and hospital performance while governing the hospital size.

5.4.2 Data coding and software

Data is coded according to a numerical system transposed upon a Likert scale according
to the nature of the questions. For example, nominal data can be expressed as n-valued
variables. Ordinal data is multi-valued with an ordering relationship where the actual
distance between any two-neighbour values is unknown(Katz 2011). This will involve

the following format of a scale of three-points such as:

1. Strongly disagree
2. Disagree

3. Somewhat disagree
4. Neutral

5. Somewhat agree
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6. Agree

7. Strongly agree
A quantitative analysis was conducted using the most updated version of SPSS statistical
software (IBM SPSS AMOS version 23). The SPSS software has proven to be
consistently reliable in a variety of statistical analysis projects. The data analysis that was

undertaken is described in the subsequent sections.

5.4.3 Frequency counts and descriptive statistics

Frequency distributions (counts and percentages) were presented for all the questions
with a categorical response (nominal or ordinal) and descriptive statistics (mean and
standard deviation or median and interquartile range as appropriate) were tabulated for
all the questions with a continuous response. The trends were summarised, based upon
whether the majority (more than 50% of the participants) agreed or disagreed with the
items. The skewness of the distributions (e.g. whether the highest frequencies were

located at the agreement or disagreement end of the scales) was noted where applicable.

5.4.4 Sampling framework

From every hospital in Saudi Arabia, five categorises of managers were considered for
survey participation. These were procurement executives, logistics and supply chain
managers, medical services managers, chief executive office (for small hospitals only)
and quality management directors. An online survey was used for the majority of
participants separated by geographical barriers, as Saudi Arabia is a large country.
However, it has a reliable and fast Internet network. This also saved travelling, contacting

and personal access time. Hard copy surveys were utilised in the remainder of cases. The
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contact details for both the hospitals and the participants were obtained from the MOH.
The managers were contacted individually (by distributing the questionnaire in both hard,
and soft copy) to explain the research project and they were briefed regarding their right
of refusal to participate and withdraw from the study at any time. Consent documents
signed by the willing participants were obtained. The sample size and survey response

rate details were provided earlier in Section 5.3.

5.4.5 Reliability analysis and validity

Based on the results of the pilot study, and the need to ensure consistency, the scale items
were subjected to reliability tests utilising the Cronbach Alpha statics as a measure. An
alpha value of 0.7 or above was considered to be reliable and the set of items were
internally consistent in measuring the thought of each factor (Santos 1999). There were
six scales used in the survey including: logistics integration, I'T, information sharing, trust,

lean practices and hospital performance.

The reliability coefficient for logistics integration was found to be 0.847 (Items=4); the
reliability coefficient for IT was found to be 0.759 (Items=4); the reliability coefficient
for information sharing was found to be 0.780 (Items=5); the reliability coefficient for
trust was found to be 0.853 (Items=4); the reliability coefficient for HSI was found to be
0.838 (Items=5) the reliability coefficient for lean practices was found to be 0.783
(Items=4); and the reliability coefficient for hospital performance was found to be 0.972

(Items=12). Since all these Cronbach’s alphas were greater than the 0.7 alpha value, the
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items from the scales were deemed fit (reliable) to be used in the analysis. The data is

presented in Table 5.3.

Table 5.3: Reliability test of survey variables

Number of items (N) Cronbach's alpha
Logistics integration 4 0.847
Information technology 4 0.759
Information sharing 5 0.780
Trust 4 0.853
Hospital-supplier integration 5 0.838
Lean practices 4 0.783
Hospital performance 12 0.972

The results of the reliability analysis indicate that the items included in the survey were
valid, non-repeating and representative of the various aspects of logistics integration, IT,
information sharing, trust, lean practices and hospital performance being measured.
Therefore, the reliability analysis confirms the validity of the items that were used in the

questionnaire.

5.4.6 Variable scoring

A 1-7 Likert scale was used to collect the data. High scores indicated a high level of
agreement and low scores indicated a low level of agreement. Furthermore, a hospital-
supplier score was calculated as an average of the logistics integration score, IT score,
information sharing score and trust score. A high score for these variables indicated high

levels of HSI and a low score indicated low levels of HSI.
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5.4.7 Independent sample t-Test

An independent sample t-test was utilised to test the two means of two independent
variables, which are significantly different from each other. Equal variances between

groups were assumed for this test.

5.5 Test of normality

Histograms and normal Q-Q plots were inspected for all the variables to assess normality.
Most of the plots indicated normality or near-normality and therefore the subsequent use

of parametric statistics and techniques was justified.

Table 5.4: Test of normality —all hospitals

Variable Histogram Normal Q-Q Plot

Histogram Normal Q-Q Plot of Logistics Integration Score

Logistics integration

Expected Normal

Histogram Normal Q-Q Plot of Information Technology Score

Information
technology .

Expected Normal

ol
L) s e o

3 H
Information Technology Score Observed Value
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Variable

Information sharing

Histogram

Histogram

£ 3

B9

sl
Information Sharing Score

60

Expected Normal

Normal Q-Q Plot

Normal Q-Q Plot of Information Sharing Score

Observed Value

Trust

Frequency

Histogram

8

L

13 sbo

Expected Normal

Normal Q-Q Plot of Trust Score

Hospital-supplier
integration

H T H T 7
Trust Score Observed Value
Histogram Normal Q-Q Plot of Hospital-Supplier Integration Score

1k

a0 b0

Hospital-Supplier Integration Score

Expected Normal

°

Observed Value

Lean practices

Histogram

i

b 3
Lean Practices Score

Mesn= 534
erg et
b

Expected Normal

Normal Q-Q Plot of Lean Practices Score

Observed Value
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Variable

Hospital performance
quality

Frequency

Histogram

B 3t 3 s 33 %0
Hospital Performance Quality Score

Expected Normal

Normal Q-Q Plot

Normal Q-Q Plot of Hospital Performance Speed Score

T i
Observed Value

Hospital performance
speed

Frequency

Histogram

o 3k 3 b s em ok
Hospital Performance Speed Score

Expected Normal

Normal Q-Q Plot of Hosplt

T H
Observed Value

Hospital performance
cost

Frequency

Histogram

3o a0 s s sl 1
Hospital Performance Cost Score

Expected Normal

Normal Q-Q Plot of Hospital Performance Cost Score

T H
Observed Value

Hospital performance
flexibility

Frequency

° 3 s 3 3 § §

Histogram

R o o sm e o
Hospital Performance Flexibility Score.

Expected Normal

Normal Q-Q Plot of Hospital Performance Flexibility Score

T H
Observed Value
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Variable Histogram Normal Q-Q Plot

Histogram Normal -Q Plot of Hospital Performance Overall Score

Hospital performance
overall

Expected Normal

Ll

o0 ’
2t 19 o s 19

3 alx 0 s T
Hospital Performance Overall Seore Observed Value

5.6 Demographic profile

A demographic profile of the survey participants was collected for response data
classification and characterisation. These included their gender, level of education,
departmental affiliation in the organisation, total and healthcare managerial experience
and finally the hospital size in which they worked in (in terms of the number of beds and
of employees). The same type of data was collected for both public (including other

government sector hospitals) and private hospitals.

Educational levels were measured in terms of diploma, degree, post-graduate, doctorate,
and post-doctorate. These adequately covered the full range of educational qualifications
normally found among hospital managers. Departments to which the participants
belonged were procurement, supply chain, medical, general or quality administrations.
Of these, the first two are more directly related to supply chains and logistics while the
others are supporting departments. Experience was measured in five periods, from less

than five years to more than 20 years, conveniently spaced at five-year interval classes.
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The overlapping of codes was avoided by clearly differentiating the class intervals, such

as 11-15 and 16-20.

5.6.1 Respondents’ profile

For all hospitals, the sample size was n = 430 (197 public and 233 private). A clear
majority of the participants were males (n =397, 92%). The largest group of participants
held a graduate or a bachelor’s degree (n = 167, 38.8%). This was followed by people
with a post-graduate or a master’s degree (n= 113, 26.3%) and those with a PhD (n =92,
21.4%). It should be noted that a large proportion of the participants held higher education
degrees (e.g. post-graduate/masters or above). Almost one-fifth of the participants held
the position of a procurement executive, logistics and supply chain manger, medical
services manager, chief executive officer or a quality management director. This is
important because the procurement department plays an important role in the supply chain

and logistic aspects of an organisation.

Similar trends in the participants of the organisation were observed with regard to
departmental affiliations. Almost one-fifth of the participants were each affiliated with
the procurement department (n = 89, 20.7%), supply chain department (n = 85, 19.8%),
medical administration department (n = 88, 20.5%), general administration department (n

= 81, 18.8%) and the quality administration department (n = 87, 20.2%), respectively.

A vast majority of the participants had more than 11 years of experience (n=391, 90.9%).

Amongst these, the largest group had between 16-20 years of experience (n = 161,
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37.4%). This was followed by people with more than 20 years of experience (n=117,
27.2%) and people with between 11-15 years of experience (n = 113, 26.3%). These
results indicate that the sample was characterised by people who had a large amount of
experience. Almost a quarter of each of the participants was indicated to have between
11-15 years of experience in healthcare (n = 115, 26.7%), between 16-20 years of
experience in healthcare (n=109, 25.3%) and 6-10 years of experience in healthcare (n =
105, 24.4%). The other major group was people with more than 20 years of experience in

healthcare (n =75, 17.4%). The respondent demographics are shown in Table 5.5.

Table 5.5: Respondent demographics
All Hospitals Public Private

Number  Percent Number  Percent Number  Percent
Female 33 7.7 8 4.1 25 10.7
Male 397 923 189 95.9 208 89.3
Total 430 100.0 197 100.0 233 100.0

Level of education

Number  Percent Number  Percent Number  Percent
Diploma 6 1.4 1 0.50 5 2.1
Graduate/Bachelors 167 38.8 66 335 101 433
Post-graduate/Masters 113 26.3 58 29.4 55 23.6
PhD 92 21.4 52 26.4 40 17.2
Fellowship/postdoctoral 52 12.1 20 10.2 32 13.7
Total 430 100.0 197 100.0 233 100.0

Department associated with

Number Percent Number Percent Number Percent
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All Hospitals Public Private
Procurement executive 89 20.7 43 21.8 46 19.7

Logistics and supply 85 19.8 39 19.8 46 19.7

chain manager

Medical services manager 88 20.5 41 20.8 47 20.2
Chef executive officer 81 18.8 35 17.8 46 19.7
Quality management 87 20.2 39 19.8 48 20.6
director

Total 430 100.0 197 100.0 233 100.0

Managerial experience (in years)

Number  Percent Percent
Less than 5 years 3 0.7 1 0.5 2 0.9
6-10 years 36 8.4 13 6.6 23 9.9
11-15 years 113 26.3 46 23.4 67 28.8
16-20 years 161 37.4 75 38.1 86 36.9
Above 20 years 117 27.2 62 31.5 55 23.6
Total 430 100.0 197 100.0 233 100.0

Managerial experience in the healthcare (in years)

Number  Percent Number  Percent Number
Less than 5 years 26 6.0 12 6.1 14 6.0
6-10 years 105 24.4 44 223 61 26.2
11-15 years 115 26.7 48 244 67 28.8
16-20 years 109 253 48 244 61 26.2
Above 20 years 75 17.4 45 22.8 30 12.9
Total 430 100.0 197 100.0 233 100.0
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Figure 5.2 shows the gender distribution of respondents in public and private hospitals in
Saudi Arabia. There is an indication that about 92% of the sample were male, which is to
be expected in a country such as Saudi Arabia where the majority of the workforce is

male.
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Figure 5.2Distribution of respondents by gender

Figure 5.3. The education level of respondents in Saudi Arabia shows that almost 99% of
the sample held a bachelor’s degree and higher. This indicates that the sample was

comprised of well-educated people.
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Figure 5.3 Education level of respondents
Figure 5.4 shows the distribution of respondents in hospital departments in Saudi Arabia.
The participants were from across all hospital departments, which is ideal for taking into

account different perspectives.
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Figure 5.4 Distribution of respondents in hospital departments

Figure 5.5 indicates respondents 'years of experience working in hospitals in Saudi

Arabia. It shows that 91% of the sample had more than 11 years of experience.
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Figure 5.5 Respondents’ experience in managerial positions
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Figure 5.6 indicates respondents’ experience working in Saudi Arabia’s healthcare sector.
This shows that about 79% of the sample had more than 11 years of experience in the

healthcare sector. This experience combined with the high level of education shown in

Figure 5.3 affords more trust in the results.
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Figure 5.6 Respondents’ experience in the healthcare sector

5.6.2 Organisations

Across all the hospitals, 197 respondents were associated with public hospitals (45.8%)
and the remaining 233 were associated with private hospitals (54.2%). The largest group
of respondents was associated with hospitals with 100 beds or less (n=182, 42.3%). This
was followed by almost one-third of respondents who belonged to hospitals with 101-299
beds (n=142, 33%). The balance of the respondents was associated with either hospitals
with 500 or more beds (n=53, 12.3%) or hospitals with 300-499 beds (n=53, 12.3%). The
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largest group of respondents were associated with a hospital with less than 500 employees
(n=173, 40.6%). This was followed by respondents who were associated with hospitals,
which employed either 501-999 employees (n=83, 19.3%) or hospitals that employed
1000-1499 employees (n=60, 14%). The balance of the respondents was associated with

hospitals that employed more than 1500 employees (n=36, 26.5%).

For public hospitals, the largest of group of respondents were associated with hospitals
with 300 beds or more (n=78, 39.6%). This was followed by respondents who specified
that they were associated with a hospital with 101-299 beds (n=67, 34%) and 100 beds or
less (n=52, 26.4%). More than half of the respondents indicated that they were associated

with hospitals with less than 1500 employees (n=111, 56.3%).

For private hospitals, the largest of group of respondents were associated with hospitals
having 100 beds or less (n=130, 55.8%). This was followed by respondents who indicated
that they were associated with a hospital with 101 beds or more beds (n=103, 44.2%).
The largest group of respondents indicated that they were associated with a hospital with
less than 500 employees (n=132, 56.7%). This was followed by respondents who were
associated with hospitals that employed either 501-999 employees (n=59, 25.3%) or
hospitals that employed more than 1000 people (n=42, 18%). The organisation

demographics are shown in Table 5.6.
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Hospital Type

Public

Private

Total
Hospital Size

100 beds or less
101-299 beds
300-499 beds
500 beds or more
Total

Number of employees

Less than 500
501-999
1000-1499
1500-1999
2000-2499
2500-2999
3000-3499
3500 and more
Total

Table 5.6: Org

All Hospitals
Number Percent
197 45.8
233 54.2
430 100.0
Number Percent
182 423
142 33.0
53 12.3
53 12.3
430 100.0
Number Percent
173 40.2
&3 19.3
60 14.0
36 8.4
24 5.6
12 2.8
7 1.6
35 8.1
430 100.0

anisation demographics
Public

Number

Number

52
67
29
49
197

Number
41
24
46
13
19
12

7
35
197

Percent

Percent

26.4
34.0
14.7
24.9
100.0

Percent
20.8
12.2
23.4

6.6
9.6
6.1
3.6
17.8
100.0

Private

Number

Number

130
75
24
4
233

Number
132
59
14
23

S S W

233

Percent

Percent

55.8

322
10.3
1.7
100.0

Percent
56.7
25.3

6.0
9.9
2.1
0.0
0.0
0.0
100.0

Figure 5.7 shows that approximately 46% of the hospitals were public and 54% were

private, which was a sufficient number in order to compare the two.
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Figure 5.7 Type of hospitals in Saudi Arabia
Figure 5.8 shows that almost 76% of the hospitals had 299 beds or less. This is also useful

since this study takes hospital size as a control variable.
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Figure 5.8 Number of beds in Saudi Arabia hospitals

Figure 5.9 shows that 73% of the hospitals had less than 1499 employees and fewer than
10% of the hospitals had more than 3500 employees. This data allows access to data from

large hospitals where more complicated issues need to be resolved.
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Figure 5.9 Number of employees in Saudi Arabia hospitals

The demographic profile of respondents and organisations indicates that the vast majority
of respondents were males; a large proportion of the respondents had higher education
degrees; there was almost an equal representation of respondents from the supply chain
department, medical administration department, general administration department and
the quality administration department. However, a slightly higher proportion of
respondents were associated with the procurement department. The respondents were
characterised as having a large amount of experience in healthcare and in managerial
roles. As for the organisations themselves, there was almost an equal proportion of public
and private hospitals in the sample; there was also almost an equal mix of small, medium
and large sized hospitals (both in terms of the number of beds and the number of
employees). Similar trends were observed when the demographic profile of respondents

and organisations were analysed for public and private hospitals separately.
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5.7 Summary

This chapter has analysed the data gathered between 2015 to 2016. The overall analysis
focused on using statistical techniques and approaches to test the proposed hypotheses.
The data was analysed using statistical software to encode data, check its frequency and
present the descriptive analysis. Reliability and validity were tested along with variable

scoring, and a test of normality was included.

A final sample size of n=430 was achieved for this research. The data was screened and
cleaned prior to implementing the data analysis. The objective of the data analysis was to
address the aims of this research. Out of the total sample size, 197 respondents were

associated with public hospitals and 233 were associated with private hospitals.

The demographic profile of the respondents and organisations indicated that the vast
majority of the respondents were males; a large proportion of the respondents had higher
education degrees; there was an almost equal representation of respondents from the
supply chain department, medical administration department, general administration
department, or the quality administration department and a slightly higher proportion of
respondents associated with the procurement department. The respondents were

characterised as having large amounts of experience in healthcare and in managerial roles.

As for the organisations, there was almost an equal proportion of public and private
hospitals in the sample; there was almost an equal mix of small medium and large sized
hospitals (both in terms of beds and number of employees). Similar trends were observed

when the demographic profile of the respondents and organisations were analysed for
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public and private hospitals separately. A comparison of the mean scores for public and
private hospitals for all the subscales found that the mean scores differed (at alpha=.05)
for public and private hospitals for all subscale scores except the hospital performance
flexibility subscale. This indicates that there are substantial differences between the

characteristics of public and private hospital supply chains.
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CHAPTER 6: ADVANCED ANALYSIS AND RESULTS

6.1 Introduction

This chapter focuses on the advanced analysis of the data gathered during the research.
Section 6.2 presents the correlation analysis of the results and section 6.3 presents the
measurement model in term of confirmatory factor analysis. The hypothesised model was
tested using SEM, which includes the seven proposed hypotheses (H1 to H7). The overall
analysis focuses on the measurement model Confirmatory Factor Analysis. A comparison
between private and public hospitals is also presented in Section 6.3. Section 6.4 presents

a summary of this chapter.

6.2 Correlation analysis

A correlation analysis is useful in determining the strength and direction of the linear
relationship between two variables. Pearson’s correlation coefficient and its statistical
significance (0.05 level for significance) was computed between the logistics integration
score, the IT score, the information sharing score, the trust score, the HSI score, the lean
practices score, the hospital performance score and finally the hospital performance
overall score. Statistically significant and relevant correlations from the analysis are
reported below. The notable findings from the correlation analysis were:
e Logistics integration (r=0.819, p<0.01), IT (r=0.752, p<0.01), information sharing
(r =0.746, p<0.01) and trust (r=0.734, p<0.01) are all positively correlated with
HSI. This supports the hypothesis that the level of logistics integration, IT
integration, information sharing and the level of trust between hospitals and

suppliers is positively associated with HSI.
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HSI (r=0.781, p<0.01) was positively correlated with the overall hospital

performance (r=0.916, p<0.01). This supports the hypothesis that HSI is positively

associated with hospital performance.

Lean practices (1=0.949, p<0.01) were positively associated with HSI (r=0.965,

p<0.01) and the overall hospital performance (r=0.909, p<0.01). This result

indicates that lean practices can play a moderating role between HSI and hospital

performance.

As can be seen in Table 6.1, the values of the correlation coefficients and the square root

of variance that were extracted did not meet the recommended criteria therefore, the

discriminant validity of constructs was not fulfilled.

Construct Mean
His 5.15
LI 5.59
IT 5.36
ISS 4.93
T 4.92
HP 5.45
LP 593

SD
0.88
0.74
0.62
0.75
0.69
0.74
0.70

Table 6.1: Mean and standard deviation

HSI

(0.781)

0.898
0.742
0.999
0.998
0.916
0.965

LI

(0.819)

0.777
0.787
0.885
0.813
0.895

IT ISS T HP LP
(0.752)

0.689  (0.746)

0.714  0.828  (0.734)

0.634 0723 0901 (0.745)

0.678  0.798 0918  0.909 (0.949)

Note: (n =430), All values are significant at p <0.01, Square root of AVE in shown in the parentheses,
where SD=Standard deviation, CR=Composite reliability, AVE= Average variance extracted, HSI
=Hospital supply integration, LI = Logistic Integration, IT = Information technology, ISS = Information
sharing, T = Trust, HP = Hospital performance, LP = Lean practice
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6.3 Measurement model: confirmatory factor analysis

Literature has cautioned that the hypothesised measurement model should not be assumed
to be held accurately in the population (Bell, Bryman & Harley 2018; Zikmund et al.
2013). Therefore, it is important to assess the fit of the model using fit indices after
conducting a confirmatory factor analysis. Several goodness-of-fit indices were evaluated
to determine if the measurement model could be considered as reliable for testing a
hypothesis. However, this test is sensitive to sample size and thus the model may be a
good fit even with a significant value(Hair et al. 2010). The relative chi-square (y?),
CMIN/DF, is an index of how much fit the data loses by dropping one or more paths. If
too many paths are dropped, the rule of thumb suggests that this index will exceed 2 or 3
(Schermelleh-Engel, Moosbrugger & Miiller 2003). The root means square residual
(RMR) is an index of the amount by which the estimated variances and co-variances differ
from the observed variances and co-variances. It is suggested that the RMR should be

less than 0.06.

The goodness of fit index (GFI) describes what proportion of the variance in the sample
variance-covariance matrix is accounted for by the model. This should exceed 0.90 for a
good model with a large sample (Arbuckle & Wothke 2003). The baseline comparison
GFI indices compare the base model to the independent model rather than to the saturated
model. The Normed Fit Index (NFI) is simply the difference between the chi-squares of
the two models divided by the chi-square for the independent model. Values of 0.90 or
higher (some specify 0.95 or higher) indicate a good fit (Arbuckle & Wothke 2003). The

Comparative Fit Index (CFI) uses a similar approach (with a non-central chi-square value)
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and is a good index to use with small samples. Like the NFI, 0.90 (or higher) indicates a
good fit (Bell, Bryman & Harley 2018; Zikmund et al. 2013). The Root Mean Square
Error of Approximation (RMSEA) estimates the lack of fit compared to the saturated
model. A RMSEA of 0.05 or less indicates a good fit and 0.08 or less indicates an

adequate fit (Bell, Bryman & Harley 2018; Zikmund et al. 2013).

A confirmatory factor analysis was used to check the relationship between the observed
variable (items) and the latent variables (Podsakoff et al. 2003; Tabachnick & Fidell
2007). AMOS 17.0 was used to run the first and second levels of the confirmatory factor

analysis.
6.3.1 First stage measurement

The standardised loading scores of all items should be significantly greater than 0.40
(Bell, Bryman & Harley 2018; Zikmund et al. 2013). In Table 6.2, the loading scores of
all items on a latent variable are significantly greater than 0.50 except for two items— the
IT item and the trust item. To check the holistic fitness of the model there are multiple
global fits, which show the fitness of the model (Bentler 1990; Hair et al. 2010; Hair et
al. 2015; Kelloway 1995; Satorra & Bentler 2001). Suggested threshold values of relevant
global fits were presented previously. It is suggested that if the values of maximum fit

indices meet the recommended criteria then the model is considered to be fit.
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Table 6.2: Confirmatory factor analysis-first stage (loading scores of individual

variables
S. No LI 1T ISS T HIS HP LP

1 0.77 0.681  0.554 0.484  0.424 0.927 0.873
2 0.82 0.883  0.763 0.813  0.669 0.936 0.804
3 0.70 0.829  0.839 0.895  0.668 0.955 0.600
4 0.82 0.484 0.604 0.710  0.778 0.976 0.783
5 0.789 0.794

Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS =
Information sharing, T = Trust, HP = Hospital performance, LP = Lean practice

Table 6.3 shows the result of all the fit indices in which CMIN/df of all constructs is less
than or close to 4, except for the lean practice and trust items. The value of SRMR for all
variables were less than 0.05 and the RMSEA for all constructs was less than 0.8 except
for HSI, lean practice and trust. The values of GFI, NFI, TLI and CFI were greater than
0.95. All global indexes reached the acceptable range. It can therefore be determined that
all the observed variables adequately measured the latent variables. At this step of the
confirmatory analysis, several disparate items were deleted to enhance the model of fit

SCOres.
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Table 6.3: Measurement model fit indices

CMIN CMI
Construct S GFI NFI TLI CFI RMSEA

(P-value) N/df

LI 0.081 2.52 0.014 0.994 0994 0988 0.996 0.059

IT 0.530 0.635  0.009 0.999 0998 0.997 0.998 0.001

ISS 0.003 3.607  0.026 0.984 0978 0968 0.984 0.078

T 0.000 4.196  0.046 0.852 0904 0902 0921 0.086

HIS 0.033 4.058  0.045 0.989 0903 0908 0918 0.084

HP 0.292 1.232  0.002 0.997 0999 0997 0.999 0.023

LP 0.010 4363  0.037 0.874 0915 0917 0.933 0.088

Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS =
Information sharing, T = Trust, HP = Hospital performance, LP = Lean practice

6.3.2 Second stage measurement

Convergent validity is tested with the help of two tests; the average variance extracted
(AVE) and the item loading scores. The AVE of each construct should be greater than
0.50 and the standardised loadings of all items should be significant (Bell, Bryman &
Harley 2018; Zikmund et al. 2013). As can be seen in Table6.4, the AVE of all constructs
is greater than the threshold scores. In addition, the loading scores of all items is greater
than 0.50. Discriminant validity is run through two tests the first of which is the inter-
factor correlation (correlation among constructs), which should be less than 0.70 to avoid
multi-collinearity. Second, the square root of AVE of any construct should be greater than

the correlation of that construct with all other constructs.
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Table 6.4: CFA- Estimates, Z value, Inter Item Consistency (o), Composite Reliability
and Average Variance Extracted

Source Item Z-score Cronbach alpha CR.
loading
LIl 0.821 0.847 0.859 0.670
L12 0.791 18.132
LI3 0.843 18.564
IT1 0. 840 9.889 0.759 0.787 0.566
IT2 0.872 9.968
IT3 0.482
ISS1 0. 588 12.214 0.780 0.832 0.556
ISS2 0.768 16.628
ISS4 0.821 17.986
ISS5 0.784
Tl 0.538 11.226 0.853 0.735 0.540
T2 0.762 16.245
T4 0.733
HSI2 0.767 11.839 0.838 0.781 0.610
HSI3 0.854
HSI4 0.661 11.943
HSI5 0.786 13.786
LP2 0.820 14.983 0.783 0.788 0.554
LP4 0.737 13.684
LP5 0.669
HP1 0.957 0.972 0.973 0.901
HP2 0.972 51.832
HP3 0.928 40.342
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Item Source Item Z-score Cronbach alpha CR.

loading

HP4 0.940 42.855

Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS = Information
sharing, T = Trust, HP = Hospital performance, LP = Lean practice

6.3.2.1 Measurement model of hospital - supplier integration

Psychometric properties were examined by all the constructs using a confirmatory factor
analysis (the second stage of CFA) employing AMOS 23 on the dataset. The fit of the
CFA for the study conducted is acceptable with ¥2=941.363 df= 229, y2/df = 3.02, (p
<0.01), comparative fit index (CFI) = 0.950, GFI = 0.90, standard root means square
residual (SRMR) = 0.030 Incremental fit index (IFI) = 0.915, NFI = 0.928, TLI = 0.939
and root mean square error of approximation (RMSEA) = 0.069. Considering all the
goodness of fit measures, the model is adequately fit to the data from the sample. In
addition, for scale validation, there are three steps that need to be performed - reliability,
convergent validity and discriminant validity. Each step was performed as can be seen in

the following sections.
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Figure 6.1 Measurement model

Table 6.5: A comparison of goodness-of-fit for the Model
Model x2/df CFI GFI RMSR IFI NFI TLI

<5.00* >0.90* >0.90° <0.10* >0.90* =>0.90* =>0.90%
3.02 0950 0.90 0.030 0915 0928 0.939 0.69

Measurement
Model

Note: a - Recommended value

6.3.3 Final hypothesised structural model without moderating role and

control variable

The effects of the predictors were examined (i.e. logistic integration, IT, information
sharing, trust) on HSI followed by the influence of the mediating variable (i.e. HSI) on
hospital performance. The relationships were modelled and investigated using AMOS 23.
The adequacy of this structural model was evaluated by fit indices, which suggested that
the structural model displayed a good model fit to the data set with 2 = 819.815, df =

202, ¥2/df=3.66; (p<0.01), GF1=0.89, CF1=0.94, IFI=0.919, TLI=0.93, NFI=0.92,

190



SRMR = 0.035, and RMSEA = 0.079. It is noted that the GFI (0.89) value is slightly less
than the recommended value (>0.90). However, the resulting value is still widely accepted
in the literature. For instance, research considers that GFI values of less than 0.9 are
acceptable and not a sign of a poor fit (Bell, Bryman & Harley 2018; Zikmund et al.
2013). Similarly, another study accepted GFI values of around 0.9 (plus or minus) for the
model to represent a good fit (Zhu, Sarkis & Lai 2008). Furthermore, certain widely
accepted business literature considers GFI values of more than 0.8 as sufficient to assure

a good model fit (Bell, Bryman & Harley 2018; Zikmund et al. 2013).

A path analysis revealed that logistic integration had a significantly positive impact on
HSI (B = 0.49, p <0.05) and that ITI was found to significantly decrease HSI (p = -0.23,
p <0.01), which rejects the second hypothesis of this study. Information sharing
significantly enhanced HSI (f = 0.131, p <0.01) and trust significantly impacted HSI (3
=0.65, p <0.01). Lastly, HSI significantly enhanced hospital performance (p = 0.847, p
<0.01) (See figure 6.2 and table 6.6). In summary, all the hypothesised relationships

achieved significance with HSI apart from IT.
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Figure 6.2 Structural full model (without moderator and control variable)

Table 6.6: Path analysis (without moderator and control variable

Hypothesis Estimates . Z-value p-value Accepted/Rejected
LI - HSI 0.49 0.111 -2.081 0.001** H1 accepted

IT - HSI -0.23 0.096 5.103 0.001** H2 Rejected
ISS > HSI 0.13 0.05 6.099 0.019* H3 accepted

T > HSI 0.65 0.154 0.140 0.001%* H4 accepted
HSI - HP 0.84 0.064 6.547 0.001%* HS5 accepted

**<0.01, ¥<0.05

Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS =
Information sharing, T = Trust, HP = Hospital performance

Table 6.7: A comparison of the final hypothesised structural model without moderating
role and control variable
x2/df CFI GFI RMSR IFI NFI TLI RMSEA

<5.00°  >0.90° >0.90° <0.10° >0.90° >0.90° >0.90° < 0.08"
Measurement 5 66 094 089 0035 0919 092 093 0.079
Model

Note: a - Recommended value
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6.3.4 Final hypothesised structural model without control variable

The following analysis did not take the control variable into consideration. The adequacy
of this structural model was evaluated by fit indices which suggested that the structural
model displayed a good model fit to the data set with 2 = 819.815, df = 202, x2/df =
3.50; (p<0.01), CFI = 0.94, IFI = 0.919, TLI = 0.92, NFI = 0.92, SRMR = 0.035, and
RMSEA = 0.07. The path analysis revealed (see Table 6.8) that logistic integration had a
significantly positive impact on HSI (B = 0.41, p <0.01) and that IT significantly
decreased HSI (B = -0.232, p <0.01), which rejects the second hypothesis of this study.
Information sharing significantly enhanced HSI (B = 0.157, p = 0.05) and trust
significantly affected HSI (B = 0.724, p <0.01). Additionally, HSI significantly enhanced
hospital performance (f = 0.543, p <0.01). In summary, all hypothesised relationships

achieved significance with HSI apart from IT.
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Figure 6.3 Structural full model (without control variable)

Table 6.8: Path analysis (without control variable

Hypothesis Estimates Z-value  p-value Accepted/Rejected
LI >HSI 0.41 0.075 3.722 0.001** H1 accepted
IT > HSI -0.232 0.096 5.103  0.004** H2 rejected
ISS-> HSI 0.157 0.082 1.913 0.005** H3 accepted
T > HSI 0.724 0.189 4.581 0.001** H4 accepted
HSI >HP 0.543 0.082 8.426 0.001%* HS5 accepted
HSI*LP >HP 0.088 0.038 3.219 0.001%** H6 accepted

**<0.01, *<0.05

Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS =
Information sharing, T = Trust, HP = Hospital performance, LP = Lean practice

Table 6.9: A comparison of the final hypothesised structural model
Model x2/df CFI GFI RMSR IFI NFI TLI RMSEA

<5.00° >0.90* =>0.90* <0.10®° >0.90* =>0.90* =>0.90* <0.08

Measurement 5350 94 090 0035 0919 092 092 0070
Model

Note: a - Recommended value
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6.3.5 Final hypothesised structural model

When taking both the moderating role of lean practices and hospital size as control
variables into consideration, the adequacy of the structural model was evaluated by fit
indices, which suggested that the structural model displayed a good model fit to the data
set with y2 = 819.815, df = 202, ¥2/df = 3.50; (p<0.01), GFI= 0.90, CFI = 0.94, IFI =

0.919, TLI=0.92, NFI=0.92, SRMR = 0.035, and RMSEA = 0.07.

The path analysis revealed (see Table 6.10) that logistic integration had a significantly
positive impact on HSI (f = 0.43, p <0.01). However, IT significantly decreased HSI (3
=-0.231, p <0.05), which rejects the second hypothesis of this study. Information sharing
significantly enhanced HSI ( = 0.162, p <0.05) and trust significantly affected HSI ( =
0.70, p <0.01). HSI significantly enhanced hospital performance (B = 0.53, p <0.01). Lean
practice significantly moderated the impact of HSI on hospital performance (f = 0.084, p
<0.05). The control variable of hospital size did not affect hospital performance. In
summary, all the hypothesised relationships achieved significance with HSI, apart from

IT.
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Figure 6.4 Structural full model

Table 6.10: Path analysis

Estimates S.E Z-value Accepted/Rejected

Hypothesis

p-value

LI - HSI 0.43 0.111 -2.081 0.001%** H1 accepted
IT - HSI -0.231 0.096 5.103 0.004** H2 Rejected
ISS > HSI 0.162 0.108 6.099 0.005** H3 accepted
T - HSI 0.72 0.154 0.140 0.001%** H4 accepted
HSI - HP 0.53 0.064 6.547 0.001** HS5 accepted
HSI*LP > HP 0.084 0.021 3.309 0.002** H6 accepted
HSZ > HP 0.03 0.020 1.732 0.103 H7 Rejected

**<0.01, *<0.05
Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS =
Information sharing, T = Trust, HP = Hospital performance, LP = Lean practice, HSZ = Hospital size

Table 6.11: A comparison of the final hypothesised structural model
x2/df CFI GFI RMSR IF1 NFI TLI

>0.90* >0.90* <0.10* >0.90* =>0.90* >0.90°

0.035 0.919 0.92 0.92

RMSEA
<0.08
0.070

<5.00?
Measurement 3.50 0.94 0.90
Model

Note: a - Recommended value
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6.3.6 Private and public hospitals: a comparison

A multigroup analysis provides a powerful tool to evaluate and measure the equality,
differences and similarities between groups(Cole & Maxwell 1985; Millsap & Hartog
1988; Reise, Widaman & Pugh 1993; Schmitt 1982; Vandenberg & Lance 2000). This
study used a multigroup analysis to compare the final structural model between private
and public hospitals. The main aim of this study was to compare regression coefficients

for each path between both models. This was performed in several steps.

6.3.6.1 Configural invariance

First, the Configural invariance of the model was assessed. This step is essential to ensure
that the final model applies to both private and public hospitals. In order to determine if
parameter estimates are the same or different between both models, it must be established
that the configural model is reasonable because the following steps will apply certain
constraints to the model. Indices like Tucker-Lewis Index or RMSEA index can be used
to assess that the model applies to both groups. In this current study, the results showed
that the suggested model applies to both private and public hospitals as indicated by the
TLI(0.92), Cuin (3), and RMSEA (0.7)—all indicated a good model fit. Thus, configural

invariance can be assumed for both private and public hospitals.

6.3.6.2 Pairwise comparison of coefficients

Once configural invariance is assumed, the next step was to compare the coefficients
between both models using critical ratios (Z scores). Critical ratios (Z score) were
calculated for the difference between parameters in public and private hospitals and were

used for pairwise comparisons between parameters. The significance (P value) for these
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critical ratios (CR) was then calculated. P values less than 0.05 indicated that there was a

statistically significant difference in the parameters between private and public hospitals.
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Figure 6.8 Model for private hospitals

Table 6.12: Pairwise comparisons between private and public hospitals

Hypothesis Public Hospitals Private hospitals
Estimate p-value Estimate p-value  z-score éclqapted
or rejected
IT - HSI -0.04 0.606 -0.384 0.05 -0.3 Rejected
LI > HSI 0.407 0.001 ** 0.544 0.001** 1.96 Accepted
T - HSI 0.49 0.03* 0.802 0.001%** 2.5 Accepted
ISS—> HSI 0.1 0.01* 0.341 0.001** 1.98 Accepted
HSI > HP 0.41 0.001** 0.701 0.001**  3.284 Accepted
HST*LP >
0.085 0.01%* 0.119 0.002** 2.5 Accepted
HP
HSZ > HP -0.04 0.39 0.01 0.858 -0.2 Rejected

**<0.01, *<0.05

Note: HSI = Hospital supply integration, LI = Logistic integration, IT = Information technology, ISS =
Information sharing, T = Trust, HP = Hospital performance, LP = Lean practice, HSZ = Hospital size
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The results from the study indicate that there were many differences between private and
public hospitals (Table 6.12). The positive effect of HSI was stronger across private
hospitals compared to public hospitals (Z score = 3.284, p< 0.01). The regression
coefficient for the relationship between HSI and hospital performance was higher in
private hospitals (f = 0.701, p < 0.01) compared to public hospitals (B = 0.41, p< 0.01).
The statistically significant Z score indicates that this difference between both regression
coefficients was significant. The difference in the relationship between IT and HSI across
both hospital types was not statistically significant (Z score = -0.3, p> 0.05). Although
the coefficient for the association between IT and HSI was lower across private hospitals
(B=-0.384, p = 0.05 compared to public hospitals (B = -0.04, P = 0.606), this difference
was not significant (Z score = 0.3, p> 0.05). Regarding the association between logistic
integration and HSI, results show that the association was stronger in private hospitals
compared to public hospital (B =0.407, p< 0.01 in public hospitals vs. f = 0.544, p<0.01
in private hospitals). The Z score was statistically significant (Z = 1.96, p < 0.05), which

indicates that the difference is statistically significant.

The results also show that the association between trust and HSI was stronger in private
hospitals compared to public hospital (= 0.49, p=0.03, in public hospitals vs. p =0.802,
p< 0.01 in private hospitals). The Z score was statistically significant (Z = 2.5, p< 0.05),
which indicates that the difference was significant regarding the association between trust
and HSI (it is found to be stronger in private hospitals compared to public hospitals). The

effects of information sharing were also stronger in private hospitals compared to public
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hospital (f = 0.1, p = 0.01 in public hospitals compared to p = 0.341, p< 0.01 in private
hospitals). Again, the Z score was statistically significant (Z = 1.98, p< 0.05), which
indicates that the difference between information sharing and HSI was stronger in private
hospitals compared to public hospitals. Finally, the moderating effect of lean practices
was stronger in private hospitals (B =0.119, p=0.002) compared to public hospitals (f =
0.085, p = 0.01). The critical ratio (Z score) was also statistically significant at the 0.05
level (Z = 2.5, p <0.05), which indicates that the moderating effect of lean practices was
stronger in public hospitals. Hospital size was not significantly associated with
performance in any of the two models (p = 0.01 and -0.04 for private and public hospitals,
respectively. The difference was not statistically significant at the 0.05 level (Z=-0.2, p>

0.05).

In general, the results of this research show two possible outcomes. First, that logistics
integration, information sharing, trust, lean practice, and the relationship between HSI
and hospital performance were positively supported. Second, that IT and hospital size
were not positively associated with HSI. The results also showed that private hospitals

provided better healthcare compared with public hospitals.
6.4 Summary

This chapter presented some of the general trends observed through the correlation
analysis of public and private hospitals. These trends are as follows: (1) logistics
integration, information sharing, and trust are all positively correlated with HSI. This
supports the hypothesis that the level of logistics integration, information sharing and the

level of trust between hospitals and suppliers is positively associated with HSI. However,
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IT was not found to be positively associated with better HSI as was hypothesised in the
study; (2) HSI is positively correlated with all aspects of hospital performance and the
overall hospital performance. This supports the hypothesis that HSI is positively
associated with hospital performance; and (3) lean practices are positively associated with
HSI and the overall hospital performance. This result indicates that lean practices may

play a moderating role between HSI and hospital performance.

Hospital size—as a control variable—was not found to play any role in determining the
impact of HSI on hospital performance. Our results also show that the association of
information sharing, logistics integration and trust with HIS was stronger in private
hospital compared to public hospitals. They also show that HSI, affects the performance
of private hospital compared to public hospitals. The moderating effect of lean practice
on the relationship between logistics integration and HSI was also stronger in private

hospitals compared to public hospitals.
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CHAPTER 7: DISCUSSION ON THE FINDINGS

7.1 Introduction

This chapter provides a dissection of the analysis and is structured in eight sections.
Section 7.2 presents an overview of the study with a focus on the development of the
structural. Section 7.3 discusses the valid dimensions of the HSI. Section 7.4 discusses
the impact of HSI on hospital performance as was found in this study. The moderating
role of lean practices between HSI and hospital performance will be presented in Section
7.5. This will be followed by Section 7.6, which discusses that hospital size as a control
variable has an impact on the relationship between HSI and hospital performance. In
addition, Section 7.7 discusses the comparison between public and private hospitals in

Saudi Arabia. Finally, the chapter summary is presented in Section7. 8.

7.2 Overview of the thesis

The increasing cost of healthcare, together with the need to improve the quality of care to
achieve enhanced positive outcomes, are two of the major concerns of today’s healthcare
sector (Mcbride & Tietze 2018). Healthcare costs occur at three levels: the personal level,
the provider level and the national level. A major part of healthcare costs occurs at
hospitals, contributing to 50-60% of total costs. According to literature, out of the total
USS$ 1.9 trillion spent on healthcare in the USA, approximately half is spent on hospital
costs. Increasing inflation and innovation in diagnostic and treatment technologies will
further increase hospital costs in the future (Kim & Miller 2013).Other studies concur that

increasing inflation and innovations in diagnostic and treatment technologies will further
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increase hospital costs in the future (Dieleman et al. 2018). A report from the Australian
Institute of Health and Welfare (2016)revealed that the total expenditure on healthcare in
Australia in 2003-2004 was about US$68 billion -, which increased to US$111 billion in
2013-2014. Another report from the Australian Institute of Health and Welfare
(2017)revealed that the total contribution on healthcare costs was about US$129 billion

in 2016.

In Saudi Arabia, there was a sharp increase in total expenditure on healthcare from about
USS 6 billion in 2007 to around US$ 20 billion in 2017, indicating that it almost increased

threefold within ten years (Ministry of Health in Saudi Arabia 2018).

Healthcare managers are concerned about the rapidly rising costs and want to implement
management solutions for cost reduction, whereas clinicians are concerned with reducing
medical errors and increasing the quality of care, irrespective of cost implications. Thus,
there is an apparent conflict of interest between hospital managers and clinicians. In most
hospitals, clinicians are the primary decision-makers regarding the purchasing of

supplies.

One strategy for cost minimisation is the use of SCM. Many research findings report on
the effectiveness of cost reduction that results from using SCM(Chen, Preston & Xia
2013). A supply chain reduces costs through a variety of mechanisms and effects
(Mentzer et al. 2001). The current literature shows that these are applicable to hospital

supply chains and supply chain management, subject to the existence of a prudent HSI.
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As discussed in Chapter 3, IT integration and information sharing between hospitals and
their suppliers plays a key role in gaining competitive success and acting as a strategic
resource for SCM (Hora & Klassen 2013; Hult et al. 2006; Klein 2007; Wang, Yan &
Wei 2013). Thus, there has been a wider recognition of their importance in both research
and industry (Lotfi et al. 2013; Wu, Chuang & Hsu 2014). Literature defines inter-
organisational information sharing between hospitals and their key suppliers as the extent
to which the hospital shares information about transactions in the business to generate
specialized knowledge(Zhang & Chen 2013). The research also acknowledges the role of
information sharing practices in shaping both the organisational structure and its

information systems structure.

Moreover, researchers have placed information sharing as the connecting link between
an organisational structure and its information systems structure (Bell, Bryman & Harley
2018; Zikmund et al. 2013). They have also applied this concept to healthcare
organisations. However, the concept does not directly link information sharing with
suppliers. In a survey of hospitals and their purchase alliance organisations, a study
included information sharing as an aspect of the questionnaire’s components (Burns &
Lee 2008). Information of different types such as products and prices, emerging trends
and innovations, disclosures of vital data, clinical data supports, education programmes,
experience sharing and networking, cross-reference materials were shared amongst

hospitals and purchasing organisations.

Hence, the objective of this research is to develop a theoretical model that conceptualises

the factors affecting HSI and its impact on hospital performance in both public and private
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settings in the context of Saudi Arabia. So that a comparison can be made between the

impact of HSI on hospital performance in the private sector and the public sector.

Underpinned by the relational view of competitive advantage and lean thinking, and based

on an extensive literature review, the constructs were developed, and a conceptual model

was proposed in Chapter 2.

The research questions that arse from the conceptual model will be discussed in detail in

the following sections. The proposed hypotheses were tested using SEM as previously

described. The results of testing these hypotheses are summarised in Table7.1.

Research questions

How does logistics integration,
information technology,
information, information sharing,
and trust affect hospital supplier
integration?

Table 7.1: The results of testing

the hypotheses of the research

Research hypothesis Findings

H1: Logistics integration is
positively associated with
hospital-supplier integration.

Supported

H2: The level of IT integration
between a hospital and its
suppliers is positively associated
with hospital-supplier
integration.

Rejected

H3: The level of information
sharing between a hospital and
its supplier is positively
associated with hospital-supplier
integration

Supported
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Research questions

Findings

Research hypothesis

What is the impact of hospital
supplier integration on hospital
performance in the Saudi context?

Do lean practices enhance the
impact of hospital-supplier
integration on hospital
performance?

Does hospital size, as a control
variable, have an impact on the
relationship between hospital-
supplier integration and hospital
performance?

H4: Trust between hospitals and
their suppliers is positively
associated with hospital-supplier
integration

Supported

HS: Hospital-supplier Supported
integration is positively
associated with hospital

performance

H6: Lean practices play a Supported
moderating role between
hospital-supplier integration and

hospital performance.

H7: Hospital size as a control
variable has an impact on the
relationship between hospital-
supplier integration and hospital
performance

Rejected

7.3 Hospital-supplier integration model

The extensive literature review performed in this study in the area of HSI resulted in a

conceptual framework comprised of four factors that may have an impact on HSI, namely:

logistics integration, IT integration, information sharing and trust. A thorough discussion

of each of these factors was provided earlier in this thesis. Therefore, this study aims to

confirm whether each of these factors has an impact on HSI. Hence, it was hypothesised
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in the proposed model that these factors were positively associated with HSI, which
resulted in the first four hypotheses of this thesis. The data that was collected was

analysed using SEM with an IBM SPSS AMOS version 23.

The relationship between the subscale item scores and the respective latent variables was
confirmed using CFA. Subsequently, a full CFA model was fit to the data to validate the
conceptual framework developed for this research. The results from the analysis found
that, out of logistics integration, IT, information sharing and trust, only IT was not
positively associated with HSI (B=-0.23). Trust was found to be more strongly associated

with hospital performance (B = 0.72) compared to logistics integration (B=-0.43).

These results are in line with the identified findings by previous research around HSI.
Logistics integration in healthcare covers the configuration of the distribution network,
distribution strategies, inventory control, supply contracts, supply chain integration along
with strategic partnering, outsourcing and procurement strategies, I'T and decision support
systems and customer value (Privett & Gonsalvez 2014). Additionally, researchers have
found that logistics integration enhancesHSI(Ivan Su, Gammelgaard & Yang 2011).
Furthermore, it has been found that SCM streamlines all these activities holistically, cost-
effectively and in a standardised manner (Chan, Lettice & Durowoju 2012). The results

of this study showed a positive association between logistics integration and HSI (H1).

The level of IT integration between hospitals and their suppliers was found to be

positively associated with HSI (H2). Research on the relationship between IT, trust and
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social change in Saudi Arabia has found that, due to the traditional control state of
information media in Saudi Arabia, more reliance is placed on oral and unofficial means
of communication as opposed to IT system driven communications (Fandy 2000).The
literature shows that this is expected for Saudi Arabia due to its own definitive
characteristics and the level of IT adopted. However, Saudi Arabia is a developing
country and it may not have a very developed and robust IT infrastructure and/or

acceptance that enables advanced levels of IT integration between different organisations.

In addition, studies have researched the implementation of organisational factors in the
IT departments of Saudi Arabia hospitals (Almarshad 2013). Establishment of a strong
hospital and supplier integration has emerged as an important challenge for the healthcare
institutions across the globe, as it reduces the cost of operation and enhances the quality
of provided services (Sjodin & Eriksson 2010). Therefore, hospitals across the world have
concentrated on developing strong IT integration for accomplishing desired objectives.
However, both private and public hospitals in Saudi Arabia have faced challenges in
establishing strong a HSI by introducing IT applications (Albejaidi 2010). Khalifa (2013)
contends that several factors including human, political, technical, legal and financial
have not allowed IT integration process to achieve desired level of success in Saudi
Arabia However, some regulations have not allowed hospitals or suppliers to enjoy that
facility, which has created a negative attitude towards IT integration. A lack of
organisational procedure related to IT integration have also created challenges for both
suppliers and hospitals in developing strong relationship with each other. Lack of policies

have created confusion regarding the way data should be managed or utilised for
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communication and decision-making procedures within the healthcare sector. According
to Chen, Preston and Xia (2013)a lack of communication or clarity related with
responsibilities do not help in establishing strong integration between two parties. Saudi
Arabia’s healthcare sector is facing similar challenges, which in turn restricts hospitals to
rely heavily on IT integration for achieving success. A majority of the healthcare industry
suppliers across the Saudi Arabia market are not even aware of the significance of using
IT based applications. Therefore, these suppliers often show negative attitude towards the
introduction of any IT application, which in turn damages the integration level between

hospitals and suppliers (Almalki, Fitzgerald & Clark 2012).

Apart from that, technological deficiency or lack of knowledge about advances in IT
infrastructure, due to the position of Saudi Arabia as a developing country, have forced
suppliers to develop negative attitude towards the introduction of any IT application.
According to Abdo, Sanai and Al-Faleh (2012)a lack of knowledge can create challenges
in keeping up with new processes, which is exactly what has happened in the Saudi
Arabia healthcare sector (Albejaidi 2010). Again, such technology knowledge related
gaps have restricted hospitals from using IT applications for establishing strong hospital-
supplier relationship. Saudi Arabia’s economy has always maintained a restrictive
approach towards its importing and exporting activities (Ramady 2010). In fact, many
products are still being restricted by the government and cannot be imported within the

country. Similarly, the healthcare sector in Saudi Arabia has faced challenges in adopting
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advanced foreign technologies for fulfilling all the requirements of operational

procedures (Elolemy & Albedah 2012).

In addition, protective rules and regulations have increased the cost associated with the
inclusion of any new technologies, which again has generated financial challenges for the
establishment of HSIs. This is in contrast with the primary objective behind the inclusion
of IT technologies, which is to reduce the cost of operations (Al-Sobhi, Weerakkody &
Mustafa Kamal 2010). Hence, the maturity of IT adoption in Saudi Arabia is still
developing and emerging as a new strategy to enhance organisational performance. This
level of internal maturity within organisations can also be extended to realise the poor IT
integration inter-organisationally between Saudi Arabia hospitals and their suppliers. It is
also possible that the lack of IT integration between hospitals and suppliers could also act
as a constraint for information sharing, which will be the subject of further analysis to

capture any possible justification of the current results.

One way to look at the results of H3 and H4 is to consider them in context. The multiple
roles of the MOH within the Saudi Arabia healthcare system places this institution in
charge of all the regulations around information sharing and trust among different levels
of organisations. In other words, the healthcare system in Saudi Arabia is highly restricted
and controlled by the MH, not only at the public sector level, but also at the private sector.
Moreover, all suppliers are urged and required to abide by the strict instructions of the
MOH regarding information sharing and trust (Albejaidi 2010; Almalki, Fitzgerald &

Clark 2011b)
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In this current study, the results revealed information sharing practices and their impact
on the overall level of integration between hospitals and their suppliers. They also
revealed the importance of trust on HSI, which is in line with prior research that
recognised the importance of trust in maintaining the integration between hospitals and
their suppliers. Prajogo, Oke and Olhager (2016)showed the need for inter-organisational
information sharing, and that trust is critical to ensure smooth and efficient information
sharing and exchange between hospitals and their suppliers. For instance, researchers
have found that trust has a positive impact on HSI, while trust not only has a positive
impact on the quality of inter-organisational interaction and structuring, but it also
reduces the fear of information misappropriation and encourages openness in
relationships (Bhakoo & Chan 2011; Chan, Lettice & Durowoju 2012; Mcevily, Perrone
& Zaheer 2003). In fact, trust was found to be more strongly associated with HSI (B=0.72)

compared to logistics integration and information sharing.

In conclusion, this study, developed a comprehensive model to cover the factors that are
positively associated with HSI based on an extensive literature review. These factors were
logistics integration, IT integration, information sharing and trust. The results indicated
that logistics integration, information sharing, and trust were, as expected, positively
associated with HSI, whereas IT integration was not. By taking this result in context—
and recognising that Saudi Arabia is a developing country and may still lack an IT
infrastructure that supports a superior inter-organisational digital integration—may help

to understand why this hypothesis was not supported.
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7.4 Impact of hospital-supplier integration on hospital

performance

The findings of the structural model also confirmed that HSI is positively and
significantly associated with better hospital performance (B= -0.53). Some of the
measures of hospital performance include delivery speed, dependability and other aspects
(Vickery et al. 2003). Therefore, as per the findings of the model, it is safe to conclude
that higher levels of HSI lead to superior service delivery speed and higher dependability.
From a practical standpoint, these findings can be used by hospitals to improve their
performance by focusing on improving the various aspects of HSI. In Saudi Arabia, the
government has given high priority to the enhancement, development and improvement
of healthcare services and increasing the performance of the healthcare system. In other
words, if a hospital attempts to enhance its logistics integration, IT systems, information
sharing and the level of trust with its suppliers then this should translate to better hospital

performance.

7.5 Moderating role of lean thinking

The structural model also found that adopting lean practices to enhance the overall
performance of the respective hospitals, seem to play a moderating role between HSI and

hospital performance.

The results of this study showed that this role is positively associated with better hospital
performance (B= -0.08). This implies that, lean practices moderate the relationship

between HSI and hospital performance, which is consistent with much of the literature
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(Mazzocato et al. 2012). Lean practices can be implemented by hospitals to improve their
supplier integration and performance. There is potential to apply lean practices to various
aspects of hospital management, including service delivery time and patient satisfaction
(So & Sun 2011; Womack, Jones & Roos 1990). The findings from this study are
important from a practical perspective as they indicate, that if lean practices are applied
to the measures of HSI—logistics integration, IT, information sharing and trust—then

this can facilitate improvement in hospital performance.

Examining the moderating role of lean practices on the interaction between HSI and
hospital performance revealed that applying these practices significantly enhanced the
overall performance of the hospital, irrespective of hospital size or hospital type. More
specifically, without taking hospital size and hospital type into consideration as the
control variables, HSI led to a value of 2.94 with low lean practices in place. This value
rose to 3.88, where a high level of lean practices was found. Similarly, lean practices
enhanced the overall performance of the studied hospitals from 2.92 to 3.86 when
assigning hospital size as the control variable, and from 3.16 to 3.96 when assigning both

hospital size and hospital type as control variables simultaneously (see Figure 6.6).

In summary, lean practices strengthen the positive relationship between HSI and hospital
performance. The results of the structural model found that hospital size did not have any
impact on the results (B=-0.03). While the literature lacks any supporting studies on this

aspect in the context of Saudi Arabia, the researcher’s experience in this system could be
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used to offer some explanations. Most of the surveyed hospitals were under the control
of the MOH, which has strict regulations for managing the relationships with suppliers.
For instance, if a supplier does not deliver good service to smaller hospitals then the MOH
may not pay their invoices or may even penalise them. Thus, hospital size does not matter
as it is beyond the control of individual hospitals. It would have been useful to compare
the hospitals under the control of the MOH with hospitals under other ministries, such as
higher education or national security. This is one of the recommended directions for
future research. These findings can be used to optimise the costs associated with

healthcare supply chains.

7.6 Hospital size as a control variable

This section highlights the results related to the hospital size as a control variable, which
had an impact on the relationship between HSI and hospital performance. HSI is the
process of developing a long-term relationship between two concerned parties for
producing better output (Abdo, Sanai & Al-Faleh 2012). The results of the structural
model found that hospital size did not have any impact on the results (B= -0.03). The
results were not positively and significantly associated with better HSI. These findings
should be viewed and used with caution. The various aspects of HSI must improve
together with a growing hospital for better hospital performance to be evident.

Furthermore, the use of lean practices can assist in enhancing hospital performance.

Several external and internal factors contribute in the development of a professional
relationship between two corporate entities. According to Yeates (2012)the size of a

hospital can be the initial influential factor for a supplier to integrate with a particular
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hospital. Generally, larger sized hospitals allow suppliers to deliver products or services
consistently, which in turn ensures higher profits for them. However, developing
partnerships with larger sized organisations might not always guarantee a greater
percentage of profit for the suppliers. As per the study conducted by Sweis et al. (2013),
large players—within any industry—tend to consume the maximum share of the profit
margin, which is also applicable in healthcare sector. Therefore, suppliers might feel that
they have not received enough benefits or credits with respect to their contribution, which

will in turn affect the integration level with hospitals.

The demand for healthcare services is increasing across the entire Saudi Arabia economy
at a rapid rate (Phichitchaisopa & Naenna 2013). Therefore, it is expected that suppliers
will receive enough business opportunities to achieve their desired levels of profit. At the
same time, it will provide suppliers a considerable amount of bargaining power at the
time of establishing long-term relationships with hospitals (Lee, Lee & Schniederjans
2011). Larger sized hospitals, on the other hand, are expected to take the lead with supply
chain activities across the healthcare industry. Therefore, conflict of interest is likely to
occur between two concerned parties, which will result in failure (Leuschner, Rogers &
Charvet 2013). In addition, increasing demand within the supply chain industry will
create pressure on the suppliers regarding timely delivery of the ordered products.
Therefore, supply chain flexibility will play an important role for hospitals to keep
suppliers loyal and associated for longer timeframes. Thus, the evaluation clearly reflects

that the size of hospital cannot determine the integration level between suppliers and
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hospitals because several other factors need to be considered for maintaining a desired

relationship.

In spite of that, it needs to be mentioned that hospital size is not the prime factor that
determines the integration or bonding level between hospitals and suppliers. Rather
several other external factors including environmental uncertainty, transport
infrastructure, flexibility, government rules and regulations and communicational flow
determine the eventual integration level between suppliers and hospitals (Silvestre 2015).
Environmental uncertainty increases the risk level associated with the supply chain
procedure (Wong, Boon-Itt & Wong 2011). Therefore, suppliers often remain
circumspective about the development of a long-term relationship with a particular
healthcare institution. Similarly, lack of transport infrastructure enhances the cost
associated with the supply chain activities for any supplier (Boon-Itt & Yew Wong 2011).
Therefore, hospitals—regardless of their size—might have to provide greater incentives
to the suppliers in order to keep them associated for a longer timeframe. However,
payment of such additional incentives might induce hospitals to look for better alternative

suppliers, which again is likely to create adverse effects on the long-term relationship.
7.7 Private and public hospitals: a comparison

This section highlights the results of testing presented in section 6.3.6 related to
determining the impact of HSI on performance of hospitals in Saudi Arabia. Results show
that there were many differences between private and public hospitals. The positive effect
of HSI was stronger across private hospitals compared to public hospitals (Z score =

3.284, p <0.01). The regression coefficient for the relationship between HSI and hospital
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performance was higher in private hospitals (f = 0.701, p< 0.01) compared to public
hospitals (B = 0.41, p< 0.01). The statistically significant Z score indicates that this
difference between both regression coefficients was statistically significant. The
difference in the relationship between IT and HSI across hospital types was not
statistically significant at the 0.05 level (Z score =-0.3, p> 0.05). Although the coefficient
for the association between IT and HSI was lower across private hospitals (B = -0.384, p
= 0.05 compared to public hospitals (B = -0.04, p = 0.606), this difference was not
statistically significant (Z score = 0.3, p> 0.05). Regarding the association between
logistic integration and HSI, the results showed that the association was stronger in
private hospitals compared to public hospitals (f = 0.407, p< 0.01 in public hospitals vs.
B = 0.544, p< 0.01 in private hospitals). The Z score was statistically significant at the
0.05 level (Z = 1.96, p< 0.05), which indicates that the difference was statistically

significant.

The results also showed that the association between trust and HSI was stronger in private
hospitals compared to public hospitals (B = 0.49, p = 0.03, in public hospitals vs. f =
0.802, p< 0.01 in private hospitals). The Z score was statistically significant at the 0.05
level (Z = 2.5, p< 0.05), which indicates that the difference was statistically significant
(the association between trust and HSI is stronger in private hospitals compared to public
hospitals). The effect of information sharing was also stronger in private hospitals
compared to public hospitals ( = 0.1, p=0.01 in public hospitals compared to = 0.341,

p< 0.01 in private hospitals). Again, the Z score was statistically significant at the 0.05
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level (Z = 1.98, p< 0.05), which indicates that the difference was statistically significant
(the association between information sharing and HSI is stronger in private hospitals
compared to public hospitals). Finally, the moderating effect of lean practices were
stronger in private hospitals (B = 0.119, p = 0.002) compared to public hospitals (f =
0.085, p=0.01). The critical ratio (Z score) was statistically significant at the 0.05 level(Z
=2.5, p <0.05), which indicates that the moderating effects of lean practices is stronger
in public hospitals. Hospital size was not significantly associated with performance in any
of the two models (f = 0.01 and -0.04 for private and public hospitals, respectively. The

difference was not statistically significant at the 0.05 level (Z = 0.2, p > 0.05).

In general, the economy of Saudi Arabia has always maintained high per capita GDP,
which has assisted the economy in establishing supreme quality health care infrastructure
(Trading Economics 2018).In Saudi Arabia, both private and public hospitals have made
considerable progress in order to ensure appropriate treatments for all patients. In spite of
that, it can be said that private hospitals are providing healthcare services better than
public hospitals. There are many services that are not available in the public hospitals but
can be seen in the private hospitals in Saudi Arabia. For instance, private wards and
waiting areas are still not available in public hospitals due to lack of space. Thus, it is
clear that private sector hospitals are providing better services in the Saudi healthcare

market (Debusmann 2018). Several factors have contributed in this conclusion.

7.8 Summary

This chapter was designed to present the hypothesised structural model and report on the

results of the hypotheses. The hypothesised model was tested using SEM, which included
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seven proposed hypotheses (H1 to H7). The choice of SEM was based on its ability to
enable the exploration of various relationships among a set of constructs, and to test
hypothesised models with sample data (Breckler 1990; Kline 2015). As hypothesised—
H1: Logistics integration is positively associated with hospital-supplier integration, H3: The
level of information sharing between a hospital and its supplier is positively associated with
hospital-supplier integration and H4: Trust between hospitals and their suppliers is positively
associated with hospital-supplier integration were supported. However, H2: The level of IT
integration between a hospital and its suppliers is positively associated with hospital-supplier
integration was not supported. In addition, the HSI was also found to be positively
associated with better hospital performance (HS5). This relationship was found to be
moderated by lean practices (H6). Hospital size was found not to have any impact on the

relationship between HSI and hospital performance, which rejectedH7.

The next chapter will discuss the contribution of the study and research implications on
both the theory and practice, as well as the limitations in this study and possible future
research directions. The overall research helped in discovering that HSI can help in
increasing the overall level and the quality of services provided by hospitals. Suppliers
play a critical role in ensuring that the quality of services is maintained. Hospital suppliers
provide technology, tools, systems, and techniques. All of these are used to enhance the
quality of service offered to patients according to their needs. It is critical for hospitals to
ensure that they set standards of quality and maintain a strict system to continuously

analyse and evaluate their services and quality. This current study showed the importance
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of the relationship between hospitals and suppliers, which positively influences

healthcare services delivered to patients.

In Saudi Arabia, it has been observed that healthcare organisations have undergone
various change and developments. These changes were influenced by the changing needs
and demands of the patients and the environment. It is impossible to survive in this
challenging and competitive environment without bringing timely changes. As the field
of SCM has evolved, the need for effective integration between partners involved in the
supply chain have increased. If they fail to manage the connectivity and coordination, it
can affect the performance and level of services negatively. Hence, this current study has
shown the importance of building and maintaining relationships with suppliers so that the
level of coordination and connectivity can be managed. This also has a direct impact on

the delivery of services and influences the performance of the organisation.
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CHAPTER 8: IMPLICATIONS AND CONCLUSIONS
8.1 Introduction

This study attempted to develop a model for HSI in Saudi Arabia and investigate the
impact of this integration on hospital performance, and moderating roles for lean
practices. The following section addresses the research questions based on the findings
derived in Chapter 7. In this chapter, a readdressing of the research questions will be
presented to develop a comprehensive model for the HSI. In Section 8.3, the contributions
of the study are discussed, including the theoretical, methodological and managerial
approaches, while Section 8.4 presents the limitations of this study. Afterwards, the
recommendations for future research are detailed in Section 8.5. Finally, a brief

conclusion is presented in Section 8.6.

8.2 Readdressing the research questions

This study has met the requirements to develop a comprehensive conceptual model for
HSI in the context of Saudi Arabia. Given the increased spending on healthcare purchases
in this developing country, the need for such a model is apparent. Although academic
research on organisation-supplier integration is relatively extensive, the healthcare
industry seems to lag behind in this respect. In addition, the extensive literature review
performed in this study showed that this lag is more apparent in developing countries.
The objective of this research, as discussed in 1.10 was to develop a theoretical model

that conceptualises the factors affecting HSI and its impact on hospital performance in
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both public and private settings in the context of Saudi Arabia. A comparison was made
between the impact of HSI on hospital performance in the private and public sector. To
achieve the main purpose of the study, several research questions were formulated, as can

be seen in Table 8.1.

Table 8.1: Answering the research questions for this stud
Research question Answer

The literature review on
hospital-supplier integration in
Chapter 3 clearly shows the need
to construct a model that takes
various factors that may have an
impact on hospital-supplier
integration into consideration.
Hence, the first research question
was created to identify these
factors.

How do logistics integration,
information technology,
information sharing, and trust
affect hospital supplier-

integration?

The literature suggested four factors,
namely; logistics integration,
information technology, information
sharing and trust. These factors were
identified based on the relational view
of competitive advantage as theoretical
underpinning and through the
extensive literature review process as
discussed in Chapter 3. Each of these
factors was assigned a hypothesis to
examine the impact of these factors on
the level of hospital-supplier
integration. As discussed in Chapter 6
and Chapter 7, the hypotheses
regarding logistics integration,
information sharing, and trust were
supported, whereas the hypothesis
regarding information technology was
not supported. Chapter 6 thoroughly
discussed these findings and how align
with the literature. In light of these
results, the answer for the research

question is that: logistics integration,



Research question Answer

information sharing, and trust are the
factors that affect hospital supplier-

integration in Saudi Arabia.

e What is the impact of hospital- The findings of the structural model
supplier integration on the also confirmed that hospital-supplier
overall performance of Saudi integration is positively and
Arabia hospitals? significantly associated with better

hospital performance (B=-0.561).
Some of the measures of hospital
performance include delivery speed,
dependability and other aspects
(Vickery et al. 2003). Therefore, as per
the findings of the model, it is safe to
conclude that higher levels of hospital
supplier- integration would lead to a

superior service delivery speed and

higher dependability.

e Do lean practices enhance the The results show that adopting lean
impact of hospital-supplier practices to enhance the overall
integration on hospital performance of the respective hospitals
performance? seems to play a moderating role

between hospital-supplier integration
and hospital performance. The results
of this study show that this role is

positively associated with better
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Research question Answer

hospital performance (B=-0.066). This
implies that, as hypothesised earlier,
lean practices moderate the
relationship between hospital-supplier
integration and hospital performance
which is consistent with the literature

review (Mazzocato et al. 2012).

e What is the impact of hospital The results of the structural model
size on determining the impact found that hospital size is not
of hospital-supplier integration positively and significantly associated
on hospital performance in Saudi with better hospital supplier
Arabia? integration. Larger hospitals have

higher levels of hospital supplier-

integration and vice versa.

8.3 Research implications
This study has several implications for both theory and practice in HSI.

8.3.1 Theoretical implications

The most significant contribution the study makes in the field of HSI is that the study
attempted to develop a robust framework, that was underpinned by the relational view of
competitive advantage (Zhang & Chen 2013). In addition, this current study showed that
lean thinking plays a moderating role between HSI and hospital performance. According
to Womack, Jones and Roos (1990),lean thinking is comprised of principles and practices

that aim to transform the way businesses are done by reducing waste, minimising the cost
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of delivery and ensuring a high-level of customer satisfaction that can help in overcoming
challenges. The implications for theory, include developing a robust framework for HSI
and its impact on hospital performance. In doing so, the framework notes the primary
constructs of HSI, namely logistics integration, IT integration, information sharing, and
trust. Furthermore, one of the clear contributions of this study is the moderating role of
lean practices between HSI and hospital performance. This is particularly crucial as this
study addresses the role of HSI in developing countries. In addition, this study examined
the validity of the relational view of competitive advantage theory in developing
countries. To the best of the researcher’s knowledge, this study is the first of its kind that
uses both lean thinking and the relational view of the competitive advantage theory
combined, in order to examine the moderating role of lean practices on the inter-

organisational relationships in Saudi Arabia.

8.3.2 Practical implications

This study used a quantitative-based research methodology. To enhance the statistical
techniques and solve the research problem, data analyses were used, which ranged from
basic to advanced. In HSIs, research that has used difficult statistical approaches is
restricted. The implications for practices are also far reaching, as the sample comprises
of two types of hospitals currently operating in Saudi Arabia: private, and public. The

implications include:

a. To include enabling managers and decision-makers to find the best

practices to manage relationships with their suppliers, devising a system
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that enhances hospital performance through the adoption of the right level
of lean practices in their hospitals, as well as reducing the overall cost by
ultimately enhancing the management of materials and supplies. In the
hospitals, the supply chain managers must pay more attention to
increasing the level of coordination and communication between the
supply chain partners as they are the primary stakeholders.

To meet the needs of the end users, the supply chain activities must be
managed and organised in the best possible manner.

The use of advanced and modern techniques and approaches can
significantly assist in creating a strong connection between the suppliers
and the service providers. Suppliers are the providers of necessary
supplies to manage the level of services. Hence, building and maintaining
relationships with the suppliers must be effectively managed using

modern approaches.

The field of supply chain has enhanced and improved with time. So, it is recommended

that the supply chain managers of hospitals take advantage of modern methods. It would

positively influence the organisation’s performance and capability to compete and grow

in the market.

8.4 Research limitations

Despite the theoretical and practical contributions of this study, there exist a number of

limitations. First, the data was only collected from one country, namely Saudi Arabia.

Thus, the findings may only be relevant in the context of Saudi Arabia and not to other
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developing countries. This is given the fact that different countries have different
healthcare systems, within which the processes of purchasing health materials may be
significantly different. Not only the healthcare systems are different, but also all the other
aspects of the national economies, where more pressure may be placed on purchasing

health materials.

Second, the data was collected from the hospitals’ point of view but not that of the
suppliers. Therefore, the latter’s perspectives on the factors covered here are not known.
This is critical to study, as many aspects of enablers, barriers or other issues may
contribute to the facilitation of better HSIs, which may be revealed by taking the

suppliers’ perspective into consideration.

Finally, the study focused on operational budget items, such as drugs/ medications,
medical accessories and non-medical purchases. Although these are key components in
the health purchases of Saudi Arabia hospitals, there are other purchases that are not part
of this process and were not included in the study. Some examples include advanced
biomedical technology (MRI, ECG, X-Ray, Pathology technology), furniture (office
equipment, desks, cabins, printers, computers), vehicles, electricity generators and air
conditioners. These items are generally part of a broader category of purchases that are

bought under special budgets or through national tenders.
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8.5 Future research directions

Although there were some limitations, this study works as a baseline to direct future

research in the following areas:

a. Future research directions can potentially address the limitations of this study. One
of the recommended research directions is to check the validity of the model in
various developing countries, whose healthcare systems have different
characteristics, and therefore, relationships between hospitals and their suppliers
may follow different governance models. Another recommendation is to a conduct
comparative analysis between various sub-types on hospitals in Saudi Arabia.
These include National Guard hospitals, Armed Forces hospitals, Security Forces
hospitals, tertiary hospitals, and specialised medical centres, as well as the hospitals
under the auspice of the MOH.

b. While carrying out the research, several limitations were faced, which also affected
the findings and results of the study. This study did not include the supplier’s
perspective.

c. While carrying out the research, several limitations were faced, which also affected
the findings and results of the study. It was carried out in a limited time frame,
which had an impact on the findings. Other than this, it was found that the study
involved only one data collection instrument. The large sample size and
maintaining the reliability and validity was a major challenge. The study involved

the use of different research and analysis conducted in the past. So, the overall
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evaluation and comparison of the primary and secondary data was restricted due to

the limited time.

8.6 Summary

This chapter discussed and concluded the findings of the study. A clear picture and
understanding from the outcomes of HSI implementation, the theoretical and practical
implications were discussed. The research questions were readdressed by comparing the
assumptions with the findings generated in Chapter 7. Nevertheless, this study
acknowledges some limitations and provides potential opportunities based on future

recommendations. Finally, this chapter concluded with a brief summary.
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APPENDIX 2 — Participation Information

P RMIT

UNIVERSITY
School of Business IT and Logistics
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT
PARTICIPANT INFORMATION
Project Title:
Hospital-Supplier Integration and Hospital Performance in Saudi Arabia Context
Investigators:
PhD Candidate
Saad Salem Alshahrani, RMIT University
Senior Supervisor
Prof Shams Rahman, RMIT University
Associate Supervisor
Prof Caroline Chan, RMIT University
Dear Potential Participant,

You are invited to participate in a research project conducted by RMIT University
(Australia). This information sheet describes the project. Please read this sheet carefully
and be confident that you understand its contents before deciding whether to participate.
If you have any questions about the project, please contact one of the investigators
identified above.

Who is involved in this research project? Why is it being conducted?

The researcher of this project, Saad Salem Alshahrani, is a student from RMIT University
in Australia, supervised by Professor Shams Rahman and Professor Caroline Chan from

the School of Business IT and Logistics at RMIT University. This research is being
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conducted as part of a doctoral degree and has been approved by the RMIT Human

Research Ethics Committee.

Why have you been approached?

Healthcare organisations are dealing with immense pressure to enhance their performance
using their limited set of resources. Given that a considerable portion of these resources
are dedicated to purchasing medical resources and equipment, both practitioners and
academics are interested in exploring the potential possibilities that may be utilised to
enhance the overall performance of healthcare organisations by improving the integration
between hospitals and their key suppliers. The designed questionnaire targets the human
capital involved in the hospital-supplier integration of the Saudi Arabia context. A set of
recommendations have been proposed to improve the overall performance of Saudi
Arabia hospitals. To our knowledge, this research is one of the first to address the
hospital-supplier integration in Saudi Arabia. The study has proved the critical role that
hospital-supplier integration plays in managing the level and quality of healthcare
services provided to patients. The level of demand in the healthcare sector has increased,
hence it has become important for the healthcare organisations to build and maintain
relationships with the suppliers so that they can obtain the required quantity of supplies.
Therefore, this can assist in managing the overall services provided to patients by

considering their needs and demands.

What is the project about? What are the questions being addressed?

The objective of this research is to develop a theoretical model that conceptualises the
factors affecting hospital-supplier integration and its impact on hospital performance in

both private and public settings, in the context of Saudi Arabia.

In order to address the main objective, the following research questions have been

constructed:
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1) What are the factors that affect hospital-supplier integration?

2) How does logistics integration, information technology, information sharing and
trust affect hospital-supplier integration?

3) What is the impact of hospital-supplier integration on the overall performance of
Saudi Arabia hospitals?

4) Do lean practices enhance the impact of hospital-supplier integration on hospital
performance?

5) Does hospital size make any difference in hospital-supplier integration?

6) What difference do public/private sectors make in determining the impact of
hospital-supplier integration on the performance of hospitals in Saudi Arabia?

The researcher expects that 2175 participants will participate in the study.
If I agree to participate, what will I be required to do?

If you agree to take part in this research, which is entirely your personal choice, a survey
question will be physically delivered to you and the questionnaire will take approximately
50 minutes to complete. One week will be given to complete the questionnaire. Once you
have completed the questionnaire, the researcher will come and collect the completed
questionnaire. As you are not being identified in any way, your views will remain
anonymous. Information generated in the survey will be kept securely and analysed by

the researcher.

What are the possible risks or disadvantages?

The topic will focus on the concept of the Hospital-Supplier Integration and Hospital
Performance in Saudi Arabia Context: Investigating the Moderating Role of Lean
Practices. No sensitive questions (e.g. company identity, revenue, profit) will be asked in
the survey and you will have the right to not answer any question you deem inappropriate.
Your name and your company will not be mentioned within the research. The obtained

information will be handled discreetly.
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What will happen to the information I provide?
The result of the study will be disseminated in the PhD thesis. The research paper will be
subjected for publication or presentation at conferences. The research data will be
securely kept at RMIT University for a period of five (5) years.
What are my rights as a participant?
If you choose to participate in this research, you have the right to:

[J  Withdraw your participation at any time.

[0 Have any unprocessed data withdrawn and destroyed, provided it can be reliably

identified and doing so induce any risks for the participant.

[J Have any question answered at any time.
What other issues should I be aware of before deciding whether to participate?
There are no other issues you need to be aware of.
Thank you very much for your contribution to this research.

Yours sincerely

Saad Salem Alshahrani,
PhD Candidate,
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Royal Melbourne Institute of Technology University, Australia,

Professor Shams Rahman
Senior Supervisor,
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School of Business IT and Logistics, College of Business,

Royal Melbourne Institute of Technology University, Australia,
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Associate Supervisor,

BENG, MENG, PhD (Information System)
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APPENDIX 3 — Consent Form
CONSENT FORM

1.1 have had the project explained to me, and I have read the information sheet
2.1 agree to participate in the research project as described

3.1 agree:

e to complete a questionnaire
4. I acknowledge that:

(a) T'understand that my participation is voluntary and that [ am free to withdraw
from the project at any time and to withdraw any unprocessed data previously
supplied (unless follow-up is needed for safety).

(b) The project is for the purpose of research. It may not be of direct benefit to me.

(c) The privacy of the personal information I provide will be safeguarded and only
disclosed where I have consented to the disclosure or as required by law.

(d) The security of the research data will be protected during and after completion of
the

Participant: Date:

*Participants should be given a photocopy of this PICF after it has been signed.

265



APPENDIX 4 - Questionnaire for Main Survey
(English Version)

S RMIT

UNIVERSITY

College of Business | School of Business IT and Logistics

INVITATION TO PARTICIPATE IN A RESEARCH PROJECT
PROJECT INFORMATION STATEMENT
Project Title:
Hospital-Supplier Integration and Hospital Performance in Saudi Arabia Context
Investigators:
Mr. Saad Al Shahrani (PhD candidate)
Professor Shams Rahman (Supervisor)
Dear Participant,

You are cordially invited to participate in a research project being conducted by RMIT
University. This survey will take approximately 35 minutes. This letter provides you with
an overview of the proposed research. Please read these pages carefully and be confident
that you understand its contents before deciding whether to participate. Because of the
nature of data collection, we are not obtaining written informed consent from you.

Instead, we assume that you have given implied consent by completion and return of the
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SAAD AlSHAHRANI
Text


questionnaire. If you have any questions about the project, please ask any of the

investigators identified above.
Who is involved in this research project?

I am Saad Al shahrani, currently a research student in the school of Business IT and
Logistics at RMIT University, Melbourne, Australia. This project is conducted as a part
of my PhD degree. My supervisor for this project is Professor Shams Rahman. This
project has been approved by the RMIT Business Human Resource Ethics Committee

under Reference Number (19090).
Why is it being conducted?

The aim of the project is to understand the integration between the Saudi hospitals and
their suppliers, and its role in improving the hospital performance in the context of Saudi

Arabia.

Why have you been approached?

You firstly have been approached to participate in this research project as you work for a
Saudi hospital. Second, due to the nature of your position at the hospital you work for,
as you ideally deal with health purchases, and have regular communications with key
suppliers for your hospital. This would enrich our understanding of the relationship

between Saudi hospitals and their suppliers.
What is the project about? What are the questions being addressed?

The project is about extending the understanding of the relationship between hospitals
and their suppliers, and its impact on the overall performance of hospitals. This
relationship has long been studied in the literature. However, there is no studies on this

topic in the context of Saudi Arabia. Conducting this research is expected to answer a
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number of questions about the factors that affect this relationship, whether it is integrative
and productive or not. These questions are about the factors that affect hospital-supplier
integration in the context of Saudi Arabia, the impact of logistics integration on hospital-
supplier integration, information technology, knowledge sharing, and trust affect hospital
supplier integration, and what is the impact of hospital-supplier integration on overall
performance in Saudi hospitals? Two more details are quite important in this regard: the
potential of lean practices, and the role of hospital size to determine the impact of hospital

—supplier integration on the overall performance of the studied hospitals.
If I agree to participate, what will I be required to do?

If you agree to participate, you will be required to spend approximately 35 minutes to
complete this questionnaire. Y ou will need to answer a few basic demographic questions
about your job at your hospital and also respond to questions about health purchases and

managing the relationships with the key suppliers of your hospital.
What are the possible risks or disadvantages?

There is no risk associated with participating in this survey. However, if you are unduly
concerned about your responses to any of the questionnaire items or if you find
participation in the project distressing, you should contact Professor Shams Rahman as
soon as convenient. Shams will discuss your concerns with you confidentially and suggest

appropriate follow-up, if necessary.
What will happen to the information I provide?

Your privacy and confidentiality will be strictly maintained in such a manner that you
will not be identified in the thesis report or any related publication. Any information that
you provide can be disclosed only if (1) it is to protect you or others from harm, (2) if
specifically required or allowed by law, or (3) you provide the researchers with written
permission. Data will be only seen by my supervisors and examiners who will also protect

you from any risk.

268



To ensure that data collected is protected; data will be saved on the university network
system where only the researcher/s will have access to the data. Findings of this study
will be disseminated in a PhD thesis, presented at conferences and published in journals.
The final thesis and published research papers will remain in RMIT online repository as

an Appropriate Durable Record (ADR).
What are my rights as a participant?

As a participant you have right to withdraw from participation at any time, can request
for any record cease and have right to have any questions answered at any time. The
unprocessed data can be withdrawn and destroyed, provided it can be reliably identified

and provided that does not increase the risk for the participant.
I am assuring you that responses will remain confidential and anonymous.
Thank you very much for your contribution to this research.

Yours Sincerely,

Saad Al Shahrani

PhD Candidate

School of Business IT and Logistics

RMIT University
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Hospital-Supplier Integration and Hospital Performance in Saudi Arabian Context

This questionnaire is the key part of this study on understanding the impact of hospital-
supplier integration on the overall performance of Saudi hospitals.

ALL INFORMATION WILL REMAIN STRICTLY CONFIDENTIAL

To maintain anonymity, please do not write your name on the questionnaire. However,
if you would like a summary of results, please contact Saad Al Shahrani by phone, fax or
email as per contact details provided in the email.

The instructions below will assist you in completing the questionnaire:

e Below is an example how to complete the questionnaire:

N -
] =
o -] = -] —_ = >
Code Measurement Item o R Ed
S8 B0 e = 3 8 = 3
o s S £33 = g =& = S =
52z 2z 5L o o & & =]
nR A wA Z »wnd < wn<d
LI#1 Our hospital recognise the importance of | 5 3 4 5 6 7

logistics integration with our suppliers

By circling 4, your response is more towards strongly agree that your hospital recognises

the importance of logistics integration with its suppliers.

e [tis important that you PLEASE ANSWER ALL QUESTIONS to the best of your
knowledge, even if some may appear to be similar. Your answers to all sections
of this questionnaire are vital to the success of this study. Unfortunately, partly
answered surveys are not useable. Therefore, please do not leave questions
unanswered.

e There are no right or wrong answers.

e If you wish to comment on any of the questions, please use the space provided at
the end of the questionnaire.

e The findings of this study will be reported in an aggregated form, so no
organization, department or individual respondent can be identified.
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We appreciate highly your time and effort to participate in this research project. If you
would like a copy of the findings sent to you, please phone, fax or send your business card
separately to the questionnaire. The answers to the survey will be kept in strict
confidence.

The names of participating individuals, departments and companies will not be released.

Section 1: You and Your Hospital

The following information requires some details of the respondents and the hospital.

Please answer the following questions.

1. Which department are you associated to?
o Procurement
Supply chain
Medical administration
General administration
Quality administration
o Others, please specify:
2. What is your level of education?
o Post- Secondary/Secondary
o Diploma
o Graduate/Bachelors
o Post-graduate/Masters
o PhD
o Fellowship/ postdoctoral
3. What is your gender?
o Male
o Female
4. How many years of managerial experience you have?
o Less than 5 years
o 6-10 years
o 11-15 years
o 16-20 years
o Above 20 years
5. How many years of your managerial experience are in healthcare?
o Less than 5 years
o 6-10 years
o 11-15 years

o
O
o
O
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o 16-20 years
o Above 20 years

6. Is your hospital:

o Public
o Private

7. What is the size of your hospital?

8. Number of employees in your organisation:

o 100 beds or less
o 101-299 beds

o 300-499 beds

o 500 beds or more

o Less than 500
501-999
1000-1499
1500-1999
2000-2499
2500-2999
3000-3499
3500 and more

O O O O O O O

Section 2: Hospital-Supplier Integration, Lean practices and Hospital Performance

Part A: Logistics integration

The essence of logistics integration is well-coordinated flow of materials from suppliers

which allow firms to have a smooth production process. Such coordination produces a

seamless connection between firms and suppliers in such a way that the boundary of

activities between the two parties is being blurred.

Code

LI#1

LI#2

LI#3

Measurement Item

Our hospital recognise the importance of
logistics integration with our suppliers

Our logistics activities are well integrated
with suppliers' logistics activities

Our hospital has a seamless integration of
logistics activities with our suppliers

272

Strongly
Disagree

Disagree

[\

Somewhat
Disagree

w

Neutral

B

Somewhat
Agree

(9]

Agree

=)}

Strongly
Agree

|



A N
=8 8 83 - £ z
Code Measurement Item 25 & E 5 § E 5 3 2 3
£SZ2 2 E2 3 E§5 5 £§
B A SR Z R< 4 K<
Our inbound and outbound distribution of
LI#4 hospital supplies with our vendors/suppliers 1 2 3 4 5 6

is well integrated

Part B: Information Technology

There has been a wide agreement that IT integration between hospitals and their suppliers
has direct and indirect impacts on hospital-supplier integration and on the overall
performance of supply chain. This set of questions aims at understanding the impact of

information technology on the relationship between your hospital and its key suppliers.

=2 8 28 - £ =
Code Measurement Item 25 E 5 = E 59 2 3
e 3 EZ2 2 g5 5 £&
=2 2 o= 9 o & & = 8
nR A ®wA Z »wnd < wn<d
Our hospital has information systems that
IT#1 work seamlessly across our key suppliers/ 1 2 3 4 5 6

vendors

Most of the invoices, purchase orders,
IT#2 funds, and other transactional processes 1 2 3 4 5 6 7
with our suppliers are done electronically

Our hospital has advanced information
IT#3 systems that enable online tracking for 1 2 3 4 5 6 7
orders and shipments

We have electronic mailing capabilities

T4 with our key suppliers
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Part C: Information Sharing

Inter-organisational information sharing between hospitals and their key suppliers can be

defined as the extent to which the hospital shares information about transaction in the

business to generate ‘specialized knowledge’. This set of questions aims at evaluating the

impact of this sharing on the integration between your hospital and its key suppliers.

Code

ISS#1

ISS#2

ISS#3

ISS#4

ISS#5

Measurement Item

We share sensitive information (financial,
production, design, research, and/ or
competition) with our key suppliers

Suppliers are provided with any
information that might help them

We keep each other informed about events
or changes that may affect the other party

Exchange of information takes place
frequently, informally and/ or in a timely
manner

We have frequent face-to-face planning/
communication

Strongly
Disagree

Disagree

S}

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

o)}

Strongly
Agree

Part D: Trust

The required information sharing between hospitals and their suppliers is a risky practice,

as giving outsiders access to information about the internal activities of a hospital needs

to be treated carefully. Prior research in this area recognise the important of trust in

maintaining the integration between hospitals and their suppliers.

Code

TR#1

Measurement Item

Our hospital believes that our key suppliers
would act in the best interest of the hospital
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Strongly
Disagree

Disagree

[\

Somewhat
Disagree

W

Neutral

o

Somewhat
Agree

()]

Agree

o)}

Strongly
Agree

|



Code

TR#2

TR#3

TR#4

Measurement Item

There is a wide agreement across our
hospital that our key suppliers are
competent and effective in their interaction
with the hospital

Our suppliers keep their commitments

Our suppliers are interested in our
organisation’s well-being and not just their
own.

Strongly
Disagree

—

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

(o)}

Strongly
Agree

3

Part D: Hospital-Supplier Integration

The extent to which the business processes between a hospital and its key suppliers are

strategically coupled and unified as a whole.

Code

HSI#1

HSI#2

HSI#3

HSI#4

HSI#5

Measurement Item

Our logistics integration with our suppliers
can be noted by having excellent
distribution, transportation and
warehousing facilities

Inter-organisational coordination is
achieved

Exchange of information takes place
frequently, informally and/ or in a timely
manner

We exchange performance feedback

Our suppliers trust the processes of the
hospital and update the hospital should any
complain comes up

Strongly
Disagree

—_—

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

=)}

Strongly
Agree

|
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Part E: Lean Practices

Lean is a management practice that attempts to classify operations and activities

according to the values they generate into two distinctive groups: value adding activities

and no-value adding. Lean practices can be defined as “the systematic removal of waste

by all members of the organisation from all areas of the value stream”.

Code

LP#1

LP#2

LP#3

LP#4

Measurement Item

At our hospital, reducing waste is key
strategy

At our hospital, we have the readiness to
reengineer processes to eliminate waste

At our hospital, the flow of materials from
the inventory to the physicians is quick and
smooth

At our hospital, removing bottlenecks from
our activities is very important

Strongly
Disagree

—

Disagree

[\

Somewhat
Disagree

W

Neutral

o

Somewhat
Agree

()]

Agree

o)}

Strongly
Agree

3

Part F: Hospital Performance

Hospital-supplier integration can be defined as the extent to which the business processes

between a hospital and its key suppliers are strategically coupled and unified as a whole.

There has been general agreement that this integration positively affects the overall

performance of hospitals. This set of questions aims at taking your perspectives and

experiences in your hospital.

Code

Qual#01

Measurement Item

The quality of the order fulfilment process in
our hospital is getting better with time
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Strongly
Disagree

—_

Disagree

[\

Somewhat
Disasree

w

Neutral

N

Somewhat

Agree

(9}

Agree

[o)}

Strongly
Agree

3



288 2% - = z
Code Measurement Item 25 & gk = E R 2 e
S5 3 £33 Ef g B&
=2~ s < o S8 & 58
nRe A ©wR Z wu<d < »n<
We have seen an improvement in the quality
Qual#02 of the order fulfilment process with time ! 2 3 4 > 6 7
Based on our knowledge of the order
Qual#03 fulfilment process, we think it is of high 1 2 3 4 5 6 7
quality
The length of the order fulfilment process in
Speil our hospital is getting shorter with time ! 2 3 4 > 6 7
We have seen an improvement in the cycle
Spe#2 time of the order fulfilment process with 1 2 3 4 5 6 7
time
Based on our knowledge of the order
Spe#3 fulfilment process, we think it is short and 1 2 3 4 5 6 7
efficient
The cost associated with the order fulfilment
Cst#1 process in our hospital is getting better with 1 2 3 4 5 6 7
time
We have seen an improvement in the cost
Cst#2 associated with the order fulfilment process 1 2 3 4 5 6 7
with time
Based on our knowledge of the order
Cst#3 fulfilment process, we think it is cost 1 2 3 4 5 6 7
efficient
The flexibility of the order fulfilment
Flex#1 process in our hospital is getting better with 1 2 3 4 5 6 7
time
We have seen an improvement in the
Flex#2 flexibility of the order fulfilment process 1 2 3 4 5 6 7
with time
Flex#3 Based on our knowledge of the order | 5 3 4 5 6 7

fulfilment process, we think it is flexible

Thank you
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APPENDIX 5 — Questionnaire for Main Survey (Arabic
Version)

S RMIT

UNIVERSITY

College of Business | School of Business IT and Logistics
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