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1 Chapter One: Introduction 
 

The first chapter of this thesis is intended to set the scene through providing information 

regarding the nature of the research and introducing the scope of the study and the thesis 

overview. Particularly, it presents a brief description of the concepts that have framed the 

research foundations. Initially, the research background is detailed, positioning the study within 

the literature context. An explanation of the motivations that are associated with the current 

research will be provided, followed by the research aims and objectives, and the particular 

research questions. Subsequently, the methodological approach adopted and the research process 

will be analysed. Finally, this chapter will conclude by summarising the thesis structure, which 

will guide the readers through this monograph.    
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innovative initiatives such as Lean and RL can be adopted and implemented within the highly 

complex pharmaceutical delivery system, has been recognised (e.g. Westrick & Mount, 2009; 

Bhakoo et al., 2012; Narayana et al., 2014; Bravo & Carvalho, 2015).    

  

1.2.2 The Practical Motivations  

Healthcare organisations are facing the challenge of reducing the cost of healthcare services, 

while sustaining or enhancing the level of quality that they provide. Several reports produced by 

healthcare institutes have recognised the need for improving the supply chain practices, aiming 

to minimise the waste generated throughout the PSC and the associated costs (e.g. WHO, 2004; 

Department of Health, 2012). This is a critical objective for healthcare organisations as, through 

optimising the PSC, they will not only address the described challenge, but also benefit wider 

society.  

This research could assist the healthcare providers and, particularly, the hospital and community 

pharmacies to recognise the issues that prevent a robust and effective delivery system, and direct 

them on how best the root-cause problems can be overcome through implementing innovation. 

The potential benefits that can be claimed, such as cost-saving and service quality improvement, 

will be presented as an output of the study.  

 

1.2.3 The Methodological Motivations    

Finally, the methodological motivations are driven by the attempt to best evaluate the specific 

delivery process from an exploratory perspective. Borrowing a pragmatic worldview, where 

qualitative and quantitative data can be mixed, an in-depth understanding of the phenomenon 

under investigation can be achieved (Creswell & Plano Clark, 2011). In particular, a multiphase 

research approach, consisting of an exploratory sequential research design and an exploratory 

parallel/simultaneous research design, is materialised to address the research aims and 

objectives.  
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1.9 Conclusion  

This first chapter of the thesis introduced the research background and provided a brief 

description of the research scope, highlighting the research aims and objectives. It also presented 

a brief outline of the methodological approach adopted and the research findings. Finally, the 

Introduction chapter summarised the thesis structure illustrated in Table 1.1. The Literature 

Review chapter that follows will detail and analyse the relevant literature in order to frame the 

context of the study.        
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Figure 2.1 illustrates the content of Operations Strategy. 

 

Figure 2.1:  The Operations Strategy perspectives (adapted by Slack & Lewis, 2011) 

 

These four perspectives need to be considered simultaneously as there is a direct connection 

between them. For example, it is obvious that the market requirements have to be satisfied in 

order for businesses to survive in the long term; to succeed in doing so, strategic support, 

day-to-day experience and operations capabilities are required. Those elements have different 

characteristics in each sector, which means that they have to be adapted; most of the time, 

they are unpredictable.  

 

Operation Strategy Content and Process 

The Operations Strategy needs to be conceptualised, taking into account two elements: the 

content and the process. Content is related to the decision made within the Operations 

Strategy domain in terms of creating a competitive advantage, whilst process refers to the 

way in which Operations Strategy can be developed (Martín-Peña & Díaz-Garrido, 2008; 

Rytter et al., 2007). It is worth mentioning that literature indicates that the content aspect has 

been discussed more than the process. Rytter et al., (2007) highlighted the need for research 

focused on Operations Strategy Process in order to increase the knowledge base. 
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existence of fragmentation and duplication in services (Radnor & Boaden, 2008). A 

disconnection between evidence and practice and as a result a slow uptake of innovation has 

been observed within healthcare (Grol & Wensing, 2004). This delay may be driven by 

factors such as fragmentation in commissioning and procurement practices in healthcare 

(Williams, 2011); lack of interaction between industry and the public sector (HITF, 2007); 

and the sub-optional use of guidance (Liddell et al, 2008).  

Considering that decision making processes and in particular inventory management 

decisions are influenced by myriad stakeholders such as pharmacists, physicians, suppliers, 

the government, and so on (de Vries, 2011), the need for a high level of trust between them is 

vital and is often difficult to achieve. Augulo et al. (2004) argued that this element is one of 

the main ingredients for applying innovation. On the other hand, sharing information 

regarding drug usage variables is considered ethically inappropriate because that would 

violate patient privacy (Bhakoo et al., 2012).  Therefore, the weak knowledge and 

information flow event between the physicians and the pharmacies cause considerable 

barriers to implementing innovation. 

 

 

Cultural Inertia 

Despite the lack of required data, another factor preventing innovation is cultural inertia. 

Healthcare personnel are rather sceptical of adopting innovation because they are afraid of 

losing control over the important clinical functions and also there is a fear of changing their 

role and responsibilities; they perceive changes in the way that they operate as a threat 

(Burnes & Jackson, 2011). They are not interested in using new technologies that might cause 

a number of glitches (Danese, 2006; Vigtil, 2007). Healthcare organisations often deal with 

difficulties in changing their practices, core strengths or culture due to fear of failure or fear 

of the unknown. As Brown et al. (2013) explained the level of risk in healthcare services is 

considerably high, as changes might impact patient safety; therefore the possibility of failure 

is not acceptable. 

Organisations need to be ready to adopt innovation which, on the other hand, needs to be 

tailored to fit a specific process and environment to generate improvements (Bamford, 2011 

Alves et al., 2012). Innovative programmes are not always suitable; they need to be adapted 

to the specific environment (Bamford et al., 2015a). This fact may explain why there is a low 
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(LaGanga, 2011). The application of Lean is considered necessary to improve clinical 

processes for the benefit of patients by increasing quality, safety and efficiency (Radnor & 

Boaden, 2008; Baker, 2014; Wood, 2014; Lindsey, 2015). 

 

1 Define the value desired by the customer 
 

2 Identify the value stream for each product or service 
 

3 Create flow: The product or service should flow continuously 
 

4 Establish pull: The flow should be based on the pull system 
 

5 Pursuit of perfection and elimination of waste 

Table 2.10: Five Principles of Lean Thinking 

In order for organisations to be able to implement Lean successfully, they need to use the 

tools, techniques and systems that are in place to facilitate such continuous improvement 

approaches. Lean philosophy is associated with quality improvement techniques as Bamford 

and Greatbanks (2005) and Baczewski (2005) have highlighted. It is established that the 

primary Lean tool is the process mapping which focuses on creating the value chain by 

identifying and removing the non-added value activities (Brandão de Souza, 2009). Bamford 

and Greatbanks (2005) stated that the seven quality tools (Q7) are included within the 

traditional Lean thinking tool box: check sheet, histogram, graphs, pareto analysis, fishbone 

diagram, control chart and scatter diagram. The use of these tools enhances the data analysis 

by visualising their relationships and supporting planning and control activities (Dehe, 2014).  

Similarly, techniques such as: Work standardisation, Value Stream Mapping (VSM), Just-In-

Time (JIT), Kanban, 5S, A3 report, Poka-Yoke and PDSA cycles, support the 

implementation of a pulling system, producing a product or service just at the time it is 

required. This system is contrary to the traditional mass-production process (Shingo, 1986) of 

pushing the product flow, aiming at eliminating any type of waste described above. Table 

2.11 represents the Lean tools and techniques that have been used in order to create a value 

production process, hence increasing the quality of the required services. 
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There is the need of holistic understanding of the process in order for Benchmarking 

activities to be successfully achieved.   

The implementation of Benchmarking has been reported within different sectors, such as: 

automotive industry (Delbridge et al., 1995); finance (Vermeulen, 2003); food industry 

(Adebanjo & Mann, 2000) and healthcare (Fowler & Campbell, 2001). Specifically, the 

National Institute for Health and Clinical Excellence (NICE) have announced a series of 

evidence-based practice guidelines (WHO, 2004) to help healthcare organisations to 

ameliorate their services. Similarly the UK Department of Health has developed guidelines 

on best practice waste management (DoH, 2012); for example an action plan to reduce 

medicines waste was launched, in December 2012, suggested the use of best practices to 

minimise medicine wastage and enhance healthcare services (Xie & Breen, 2012; 2014).   

The application of Benchmarking can be beneficial for organisations because it provides new 

ideas and experiences of best improvement tools that can be used (Perez-Araos et al., 2006). 

This fact has made a great contribution to organisational learning and knowledge 

management (Voss et al., 1997). On the other hand, Benchmarking initiatives have been 

criticised for focusing primarily on the financial performance improvement (Maiga & Jacobs, 

2004) without taking into account other important measurement and without involving 

employees and associates in the accrual process (Bhutta & Huq, 1999; Davies & Kochhar, 

1999). In addition, under specific situations, the application of Benchmarking is considered 

difficult due to the need of a significant amount of information; sometimes this information is 

not available or there are difficulties in collecting them (Adebanjo et al., 2010).  

 

 

Inventory Management Approaches  

Literature reveals that there have been numerous of reported innovative applications within 

the PSC. A virtual hospital pharmacy has been suggested in order for the required 

information to be available so a hospital pharmacy to be able to manage and control the 

different pharmaceutical stock-keeping units stored in the clinics of hospitals in the same 

geographical area (Danas et al., 2002). This idea could result in minimising the amount of 

stock and cost hence producing higher quality services. In a subsequent study, the 

development of a classification framework for drugs was recommended (Danas et al., 2006). 

This framework categorised the drugs into four different groups on a scale of A to D. A 
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Figure 2.10: The Conceptual Framework of the literature themes        
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3 Chapter Three: Research Methods 

In this chapter, the literature and the research aims/objectives will be linked with the research 

methodology. After the explanation of the different research philosophies and the associated 

assumptions, the suitable research methods that were adopted to fulfil the research aim and 

objectives will be discussed and presented through rationalisation of certain methodological 

approaches.   

In particular, this chapter will provide a brief overview of the research paradigms and 

methodologies, and consequently it will explain the rationale behind selecting the current research 

approach. The research design and strategy will be detailed in depth, justifying the chosen research 

philosophy. Before analysing the adopted research approach, the research aim and objectives will 

be re-established, something of critical importance for later developing the discussion into a 

meaningful research context.    
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3.1 Introduction  

There have been debates in social science regarding the relationship between the view of the 

researchers and the research methodologies applied (Morgan & Smircich, 1980; Johnson & Clark, 

2006; Saunders et al., 2012). In particular, this deliberation is related to the connection between the 

type of research questions and objectives developed and the methodological approach used to 

achieve them. The different paradigms or research philosophies have to be considered in order to 

choose the appropriate research methodology (Kirkwood & Campbell-Hunt, 2007; Bryman, 2012). 

Researchers have to develop a particular research design based on its three components: the 

research philosophy, the research methodology and the research methods (Birks & Mills, 2011). 

The first component of the research design, the research philosophy, is related to the relationship 

between the knowledge and the process by which it is developed; the second one, the research 

methodology, describes the set of principles that connect the research philosophy with the research 

methods, the third component of research design includes the procedures used to generate and 

analyse the data. The following figure 3.1 illustrates the components of the research design. 

 

 

Figure 3.1: The components of the Research Design (adapted from Birks & Mills, 2011) 

 

Tomkins and Groves (1983) and Guba and Lincoln (1994) pointed out that different research topics 

have to adopt different research approaches and methodologies. In this section, the selected research 

philosophy will be presented, analysing the exact reasons for choosing it and how it suits the 

research theme. However, before evaluating further the research strategy developed to structure this 

research, it is critical to re-establish the research aim and objectives in a way that will allow the 

reader to link them with the selected paradigm.  

 

Methods:  
The procedures used 

to generate and 
analyse the data 

Methodology:  
The set of principles 

that inform the 
design of a research 

study 

Philosophy:  
The relationship 

between the 
knowledge and the 
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Therefore, the striking differences between the two locations are the reasons for selecting them. The 

researcher was interested in investigating the complex pharmaceutical delivery process adopted and 

applied within the two diverse selected contexts. This exploration has enabled the researcher to 

identify the similarities and differences between the two delivery systems and gain a better 

understanding of the downstream domains of the PSC in the European context. As a result, this 

study could contribute to developing a theoretical and empirical understanding of the broader 

perspective of the PSC norms that exist in the EU.   

  

3.1.2 Research Questions  

In order to investigate the defined problems described in the previous section, two overarching 

research questions have been developed:  

RQ 1: What are the issues associated with the downsteam domain of the Pharmaceutical Supply 

Chain in the UK and Greece?  

RQ 2: How can the implementation of innovative programmes within the downsteam domain of the 

Pharmaceutical Supply Chain in the UK and Greece be promoted? 

To achieve a more focused analysis, sub-research questions were developed that are related to the 

domain of one of the main research questions:  

S-RQ1: What are the common factors observed within the downsteam domain of the 

Pharmaceutical Supply Chains? 

S-RQ 2: What are the region-dependent factors observed within the downsteam domain of the 

Pharmaceutical Supply Chains? 

S-RQ 3: What are the factors that influence the level of innovation within the downsteam domain of 

the Pharmaceutical Supply Chains?  

S-RQ 4: What innovative programmes should be implemented to improve the downstream delivery 

of medicines? 

It was considered necessary to re-establish the foundation of this thesis which will be linked with 

the research strategy analysed in the following sections of this chapter.   























112 
 

 

Figure 3.2: The Research Design 
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Part B: Exploratory Parallel/Simultaneous Design 

As mentioned previously, part B of the research design is an exploratory parallel/simultaneous 

design, involving two diverse phases: 1) a qualitative approach and 2) a supportive quantitative 

approach. The following sub-sections analyse these two phases in detail.  

 

Phase 1: Qualitative Approach 

The qualitative strand aims to gain a better understanding and in particular explore the issues related 

to the drug delivery process. This has been achieved by undertaking semi-structured research 

interviews (N=22) with key pharmacy professionals within hospital and community pharmacies in 

two geographical areas: the UK and Greece. The coding and data analysis, using Thematic 

Analysis, conclude that there are four themes which are presented in the following analysis chapter 

(Chapter 4). The data analysis and its interpretation aims not only to address the research question 

(RQ1) and the sub-research questions (S-RQ1, S-RQ 2), but also to suggest improvements in order 

to overcome the identified issues. The following figure (Figure 3.4) presents in detail the sequence 

of activities undertaken to achieve the collection and analysis of the qualitative data.  

 

Figure 3.4: The sequence of activities within the Qualitative Approach 
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Figure 3.5: The sequence of activities within the Quantitative Approach 

    

3.4 Research Tools and Techniques 

3.4.1 Data collection 

The data collection has been considered one of the critical processes in Operations Management 

(OM) research (Deming, 1986) as it enables researchers to appropriately determine and generalise 

the research outputs. Therefore, the researcher needs to judiciously design the collection process in 

order to gather the required qualitative and quantitative data. Initially, the information was retrieved 

from a state-of-the-art literature review referring to the delivery process of medicines and the issues 

that have been observed within the downstream domain of the PSC that prevent effective delivery. 

Subsequently, this preliminary analysis supported the design of unstructured/semi-structured 

interviews and the survey questionnaire. As mentioned previously, the qualitative data were 

collected via a series of site visits and one-to-one interviews with key pharmacy professionals 

working in hospital and community pharmacies in two different European contexts: the UK and 

Greece. The target sample was the same for gathering the required quantitative data but further 

expanded; the sample expansion aims to assure the validity of the quantitative results.   
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# Date Reference Position Interview Type 
1 15/03/2014 6/UK Acting Chief Pharmacist Semi-structured  

2 24/03/2014 7/UK Chief Pharmacy Technician Semi-structured  

3 02/04/2014 8/UK Lead Pharmacist Semi-structured  

4 04/04/2014 9/UK Community Pharmacist Semi-structured  

5 04/07/2014 10/UK Chief Pharmacist Semi-structured  

6 09/09/2014 4/UK Procurement and Homecare 
Manager   Semi-structured  

7 09/09/2014 5/UK Chief Pharmacy Technician Semi-structured  

8 04/11/2014 11/UK Lead Pharmacist Semi-structured  

9 03/02/2015 12/UK Reader Advancing Clinical Practice Semi-structured  

10 09/02/2015 13/UK Senior Lecturer, Nursing & Health 
Studies Semi-structured  

11 12/02/2015 14/Gr Hospital Pharmacist Semi-structured  

12 12/02/2015 15/Gr Hospital Pharmacist Semi-structured  

13 13/02/2015 16/Gr Community Pharmacist Semi-structured  

14 20/02/2015 18/Gr Hospital Pharmacist Semi-structured  

15 21/02/2015 17/Gr Community Pharmacist Semi-structured  

16 21/02/2015 19/Gr Community Pharmacist Semi-structured  

17 09/03/2015 20/UK Community Pharmacist Semi-structured  

18 18/03/2015 21/UK Community Pharmacist Semi-structured  

19 23/03/2015 22/UK Community Pharmacist Semi-structured  

20 17/04/2015 1/UK Lead Pharmacist Semi-structured  

21 05/05/2015 2/UK Chief Pharmacist Semi-structured  

22 19/05/2015 23/UK Community Pharmacist Semi-structured  

Table 3.2: The overview of the conducted semi-structured interviews 

 

Data analysis 

Cresswell (2007) characterised qualitative data analysis as a spiral because the researcher might 

need to go through the data more than once before they reach the research output. There is no 

universal recipe for analysing the data; the method adopted is dependent upon the data collected and 
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Control variables 

Residence was measured by asking the participants to indicate whether they live in 1 = Greece or in 

2 = the UK. This dummy variable was used as a control variable in the total sample analysis and 

served as an indicator of dividing the sample groups in the multi-group analyses. This approach has 

been adopted by a number of researchers in order to be able to split the sample and address the 

research questions (e.g. Velayutham et al., 2012; Esfahbodi et al., 2016; Manning et al., 2016).  

 

Data analysis 

This thesis has implemented two types of statistical technique: descriptive and inferential 

techniques. According to King and Minium (2003), descriptive statistics are conducted in order to 

organise and summarise observations, and on the other hand, inferential statistics aim to reach 

conclusions about conditions that exist in the population on which a study focuses. In particular, in 

this study, descriptive statistics have been used to calculate means, standard deviations and 

correlations among the study variables. In addition, bivariate statistics have been used to examine 

the relationship between and among the study variables (Field, 2009). Both descriptive and 

bivariate statistics are presented in the following analysis chapter (Chapter 4). In order to implement 

these statistical techniques, the statistical software SPSS IBM 20 version has been used, which 

supports an upgraded statistical analysis.  

Specifically, a Linear Regression Analysis (LRA) was conducted to assess the relationships 

between all pairs of variables in the study (Gravetter & Wallnau, 2011). According to Fahrmeir et 

al., (2009) LRA is able to conduct three actions: i) description: the means of regression analysis 

statistically describe the relationships between and among the study variables; ii) estimation: the 

values of the independent variables estimate the values of the dependent variables; and iii) 

prognostication: prognoses can be determined through the identification of the factors that influence 

the outcome. Particularly, the significance of the relationship between and among the variables is 

indicated by the p-values; a non-significant relationship is indicated when a p-value is greater than 

.05 while a significant relationship is designated when a p-value is lower than .05, .01 and .001 

levels (Burns, 2008). The direction of a relationship is suggested by the coefficient values; a 

positive association coefficient value states that the variables tested move in the same direction, 

while a negative association shows that the variables move oppositely (Argyrous, 2011). According 

to Gravetter and Wallnau, (2011) the value of the coefficient can range between -1 and 1; the values 
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context to be made. The following figure (Figure 3.6) summarises the research approach adopted, 

presenting the diverse components of the research design and the link between them.  

The following chapter will describe the analysis of the qualitative and quantitative data collected 

and present the findings of this research. It will also highlight how the two data sets can be 

integrated to lead to the interpretation.   
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Figure 3.6: The research approach of the study 
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particular, there is emerging concern about the potential impact of pharmaceuticals that reach 

lakes and rivers via sewage plants and other sources (New Hampshire Department of 

Environmental Services, 2009).  

The respective Departments of Health in many countries, including the UK and Greece, have 

produced a series of guidance on best practice waste management in order to help healthcare 

organisations deal with the perceived perishability issues (WHO, 2004; National Organisation for 

Medicines, 2016). For example, in December 2012 an action plan to reduce waste medicines was 

launched, aiming to determine how best practice could be shared to improve the use of medicines 

and address medicine wastage within the NHS (Department of Health, 2012). However, there has 

been no evidence of the adoption of these ideas. Therefore, an efficient PCS is considered 

essential due to the consistent demand for better delivery processes to improve quality of life and 

develop a sustainable competitive advantage (Khanna, 2012). The following figure (Figure 4.1) 

illustrates a model of the perceived complexities of the PSC within wider society, which was 

informed by the existing relevant literature and the analysis of primary qualitative data.    

Figure 4.1 presents the complexity of the PSC by adapting the fundamental operations system. 

As is explained in the Literature Review Chapter, operations management enables organisations 

to transform a number of inputs into outputs in order to satisfy their customers (Brown et al., 

2013). As can been seen from Figure 4.1, there are different groups of stakeholders involved 

within the PSC, such as pharmaceutical companies, wholesalers, suppliers, the Government and 

communities; each has a different role and influences the delivery of medicines. Therefore, 

healthcare organisations have to balance those different roles and translate them into high quality 

healthcare services. However, there are numerous challenges that healthcare organisations need 

to deal with. They have to consider population growth, the quality of treatment, the increasing 

level of demand, the prescribing process and product availability in order to provide high quality 

services to their customers: hospitals, GPs, community pharmacies, patients and society. They 

might have to face a significant number of issues during the delivery of medicines, all of which 

need to be solved. These are related to the high cost of services, lack of finance, high level of 

wastage, lack of transparency and visibility, lack of communication, lack of information and 

knowledge and even lack of strategy (Liddell et al., 2008; Mustaffa & Potter, 2009; Bhakoo et 

al., 2012; Xie & Breen, 2012; Papalexi et al., 2015).    
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Note:        represents the inputs and outputs/        represents the interrelationships between the different elements involving within the transformation process/          

represents the perceived issues of the PSC 

Figure 4.1: A fundamental model of the Pharmaceutical Supply Chain and Society 
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                       Note: cycles present the different distribution lines of each domain 

Figure 4.2: A conceptual model of the PSC upstream, central and downstream domains 
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From Figure 4.2, it is clear that the PSC is not linear and there are many different distribution 

lines. For example, stakeholders involved within the upstream domain of the PSC could be either 

only pharmaceutical companies that produce the products or this domain could also include the 

distributor/wholesaler.  Although the figure shows the entire PSC, this research focuses on the 

PSC downstream domain, as the researcher believes that this is the most critical because it is 

directly related to the distribution of the finished products to customers (patients). This research 

focus will also contribute to the low emphasis on the PSC downstream network in the existing 

literature, as reported by Narayana et al., (2014).  

Figure 4.3 presents the downstream domain of the PSC. Similarly to Figure 4.2, Figure 4.3 

shows the different distribution lines that exist in the PSC downstream domain. As can be seen 

from Figure 4.3, the downstream network of the PSC involves myriad stakeholders, such as: 

suppliers, pharmacists, GPs, physicians, clinical staff and the end user/patients; this increases the 

complexity of the PSC and is considered one of the main reasons for delivery process 

inefficiency (de Vries, 2011). In particular, the perceived weak knowledge and information flow 

within the PSC (Bhakoo et al., 2012); the tendency of the PSC stakeholders to operate 

independently (Jimmerson et al., 2005); the several storage areas (Mustaffa & Potter, 2009); and 

the difficulties in predicting the market demand for medicines (McKone-Sweet et al., 2005), 

cause considerable uncertainties and barriers to implementing innovation (Grol & Wensing, 

2004). 
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are differences between these two countries in terms of their healthcare spending and healthcare 

structure. For example, it is reasonable to suggest that the Greek healthcare system has been 

constantly affected by the economic crisis, which has caused remarkable reductions in Greek 

healthcare expenditure. This was not the case for the UK healthcare system, but there are still 

pressures put on it to minimise healthcare spending while improving healthcare quality, as is 

highlighted throughout this thesis. Although the statistics presented provide general information 

related to the healthcare sector in the two selected European countries, the availability of more 

financial and structural data related to the specific regions where this research was conducted, 

based on official sources, could provide a more parsimonious analysis. However, the collection 

of more context-specific data was achieved through conducting interviews with key 

professionals working within the PSC in both countries and presenting it in the following 

sections of this chapter.          

Having presented some general information related to the healthcare sector in both European 

countries, the following section evaluates the set-up and physical distribution of the PSC, which 

has been developed based on the collected qualitative data. 

 

4.3.1 An introduction to the qualitative data analysis 

As mentioned previously, the aim of this sub-section is to present the current medicine delivery 

practices undertaken in both European contexts. To structure the following sub-section and help 

the reader to capture the current downstream delivery processes employed from the UK and 

Greek PSCs, the use of the data collected via the initial unstructured interviews with key 

professionals, working within the focus industry, was considered necessary. This will add value 

to the following analysis as the experience and opinion of the interviewees can confirm the 

described delivery practices. The following sub-section can be considered as an introduction to 

the thematic analysis that follows, which is based on the data collected via the semi-structured 

interviews and focuses on the issues associated with the inefficiency of the pharmaceutical 

delivery process.  

In this thesis, a total of 8 unstructured pilot-interviews took place as a means of developing a 

clearer understanding of the current medicine delivery process. The following table (Table 4.2) 
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logistics process and the dashed arrows describe the way that medicines can be destroyed. There 

were also difficulties in estimating the particular time required to deliver and return medication 

back to the system due to the perceived complexity of the delivery system, as explained in the 

previous sub-section.   

 

Figure 4.6: The process map of drug delivery in community pharmacies (Adapted from Papalexi 

et al., 2014) 

 

This section presented the current pharmaceutical delivery process with hospital and community 

pharmacies in both countries: the UK and Greece. This analysis was based on the qualitative data 

collected through unstructured interviews with key professionals within the PSC. The following 

section analyses the qualitative data, collected via semi-structured interviews, by conducting a 

thematic analysis. The aim of this approach is to identify the main issues preventing a smooth 

and accurate delivery process. Therefore the following section highlights the reasons behind the 

weak process performances in the PSC.    

 

4.4 Understanding the current situation: a Thematic Analysis 

Collecting data through interviews has become a commonly used qualitative methodology (Allen 

et al., 2009; Devine-Wright & Devine-Wright, 2009; Solberg et al., 2010; Harper & Thompson, 

2012; Braun & Clarke, 2013). Researchers try to capture the specific characteristics of a 

particular research area via extensive discussions with key professionals. This process helps 

them to gather the information needed to understand the current situation.  A successful way of 
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interrelatedness of the issues identified from the Thematic Analysis. This figure will be revisited 

in the Discussion Chapter that follows, providing more details. 

 

Figure 4.7: The interrelatedness of the emerged themes 

 

4.5 Survey Analysis-Level of Innovation within the downstream domain of the PSC  

After developing an understanding of the key issues relating to the delivery of medicines, based 

on the qualitative analysis, it has been considered essential to measure the existing level of 

innovation and identify the factors that support or prevent innovative programmes that can be 

applied within the downstream domain of the PSC. The collection and analysis of quantitative 

data have been considered necessary in order for a better understanding of the phenomenon 

under investigation to be gained. However, the quantitative data analysis that follows has a 

supportive role, as it addresses only one of the main research objectives presented in the 

Introduction Chapter. The outputs of the quantitative analysis can therefore be considered as an 

indication related to the innovativeness of the downstream domain of the PSC. However, this 

indication can facilitate the development of the recommendations regarding the improvements 

that are necessary.     

A survey was, therefore, designed based on the existing literature and some initial findings of the 

interview phase, and distributed to key professionals working within the downstream domain of 
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the PSC in both countries: the UK and Greece. The purpose of this survey was to i) capture the 

level of innovation applied during the delivery of medicines; and ii) identify the factors that 

influence positively or negatively the decision of hospital and community pharmacies to 

innovate. For these two aims to be achieved, the collected quantitative data were analysed using 

the Linear Regression Analysis (LRA) statistical technique. The results of this analysis are 

presented in the following sub-section, testing the hypotheses: 

Hypothesis 1(H1): Reduced time to respond to customers/suppliers (a), improved staff 

communication (b) and enhanced staff/patients satisfaction (c) are positively related to the 

innovation level regarding the use of technology. 

Hypothesis 2 (H2): Economic risk (a), cost of innovation (b) and lack of finance (c) are 

negatively related to the innovation level regarding the use of technology. 

Hypothesis 3 (H3): Access to information (a) and external/internal collaboration (b) are 

positively related to the innovation level regarding the use of technology. 

Hypothesis 4 (H4): Reduced time to respond to customers/suppliers (a), improved staff 

communication (b) and enhanced staff/patients satisfaction (c) are positively related to the 

innovation level regarding the introduction of new/improved products/services. 

Hypothesis 5 (H5): Economic risk (a), cost of innovation (b) and lack of finance (c) are 

negatively related to the innovation level regarding the introduction of new/improved 

products/services. 

Hypothesis 6 (H6): Access to information (a) and external/internal collaboration (b) are 

positively related to the innovation level regarding the introduction of new/improved 

products/services. 

 

The study variables 

The quantitative analysis contains 10 variables; each of which was operationalised on a 5-point 

Likert scale. Table 3.3, presented in the Methodology Chapter, provides more details regarding 

the measurements that have been used in this research. The study variables are listed and 

presented in Table 4.6. Variables 2-9 are the independent variables for this study. As mentioned 
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previously, they were derived from previous studies related to the current research subject and 

the analysis of the qualitative data collected through the initial unstructured interviews. 

Regarding the first independent variable, reduced time to respond to customers/suppliers, this is 

directly related to the service quality. Responding on time to the market demand is of paramount 

importance as pharmaceuticals are related to human health. The second independent variable 

refers to communication. Weak communication between the PSC stakeholders was highlighted 

by the participants. The development of the communication level might be a reason for applying 

innovation; for example, Information Systems (IS) could facilitate and improve the 

communication between the stakeholders of the system. The third independent variable is related 

to staff/patient satisfaction, which, based on the qualitative data analysis, is one of the main 

focuses of healthcare organisations. The adoption of innovative programmes, services and 

products could further enhance the efficiency and effectiveness of a system, and consequently, 

the satisfaction rate.  

Regarding the fourth independent variable, economic risk, participants believe that the 

implementation of innovation requires particular investments and its success rate cannot be 

ensured. They believe that innovative activities need to be supported by the available financial 

resources. This statement refers to the fifth independent variable related to the cost of innovation. 

Considering the increased pressure that has been put on healthcare organisations to minimise 

their pharmaceutical spending, it is obvious that the availability of financial funds is limited. The 

lack of finance might prevent innovation, which refers to the sixth independent variable. 

The last two independent variables are related to the availability of information and the 

development of external/internal collaboration. Data, knowledge and information sharing are 

considered key resources for the introduction of innovative approaches and especially for 

developing new products and improving services. In addition, the successful implementation of 

such initiatives requires individuals to be actively engaged and work together as a team.  

In this study, there are two dependent variables: the innovation level regarding the use of 

technology and the innovation level regarding the introduction of new/improved 

products/services. One could suggest that these are two diverse forms of innovation; however, as 

was apparent from the qualitative data analysis, there is no clear distinction between them, as 

input of technology could affect the service outputs.   
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significant role in positively influencing pharmacies, operating in both countries, to adopt 

innovative programmes, specifically through using technology. Hospital and community 

pharmacies, operating in the two selected European contexts, suggest that a possible time 

reduction to respond to customers/suppliers and the collaboration between the PSC stakeholders, 

which can be inspirational and motivational, are the catalysts for adopting technology within a 

pharmacy. Based on the quantitative analysis, the remainder of the independent variables were 

not significantly related to the dependent variable that refers to the innovation level regarding the 

use of technology. These results will be extensively discussed throughout the Discussion Chapter 

that follows.  

 

         Note. Dashed arrows represent non-significant relationships 

Figure 4.8: Results in the Total sample: Innovation Level - Technology 
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collaboration with other healthcare organisations, suppliers and customers increase the likelihood 

of innovative products and services being successfully introduced. 

 

 

Note. Dashed arrows represent non-significant relationships 

Figure 4.9: Results in the Total sample: Innovation Level - New/improved products/services 
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  GR UK           

  Mean SD Mean SD 1 2 3 4 5 6 7 8 9 10 

1 Reduced time to respond to 
customers/suppliers 4.23 .96 3.65 1.09 - .538** .525** .192 .310* .361* .484** .011 .101 .046 

2 Improved staff communication 3.50 1.10 3.53 1.10 .309** - .808** -.049 .037 .076 .537** .012 -.094 .159 
3 Enhanced staff/patients satisfaction  4.06 .93 3.57 1.08 .515** .521** - -.211 -.128 .041 .553** .208 -.080 .173 
4 Economic risk 3.69 1.08 4.16 .87 .154 .064 .269* - .812** .528** -.039 .019 .356* -.191 
5 Cost of innovation 3.85 .97 4.33 .77 .008 -.040 .051 .717** - .669** -.029 -.027 .356* -.246 
6  Lack of finance  3.73 .99 4.33 .87 -.039 .024 .125 .607** .704** - .129 -.246 .315* -.156 
7 Access to information  3.63 .78 3.51 .69 .318** .401** .508** -.046 -.211 -.166 - .193 .036 .419** 
8 External/internal collaboration  3.49 .90 3.73 .64 .347** .417** .389** .106 .055 -.041 .340** - .141 .153 
9 Innovation Level- Technology  4.07 .89 3.92 .78 .352** .217 .283* -.101 -.191 -.235*  .319** .380** - .199 

10 Innovation Level-New/improved 
products/services 3.47 .95 3.58 .58 .232* .316** .244* -.227* -.146 -.122 .273* .310** .531** - 

Note. ** p < .01, * p < .05; Correlations below/above the diagonal refer to the GR/UK group 

Note. Please see Appendix 7 for the SPSS output - means, standard deviations and correlations in the multi-group analysis 

Table 4.9: Means, standard deviations and correlations between the study variables in the multi-group analyses                              

(GR, N = 81; UK, N = 49) 
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     Note. Dashed arrows represent negative relationships 

Figure 4.10:  The research findings conceptual model      
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summarises the research findings, linking them with the research questions and the sub-research 

questions.   

Having summarised the literature upon which this research has been built and the research 

findings, the following sections of this chapter will discuss them in order for the research 

questions and the sub-research questions to be answered.   
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      Note. Dashed arrows represent negative relationships 

Figure 5.2:  The research findings conceptual model





























224 
 

following table (Figure 5.3) presents the emerging issues, which are associated with the four 

primary themes: i) cost; ii) communication; iii) waste; and iv) complexity. By discussing those 

issues, it became apparent that there is a multi-dimensional relationship between an issue and a 

theme. For example, the lack of synchronisation and continuity of services primarily emerged as 

a communication issue; however it also increased the complexity of the system and impacted on 

the level of wastage.  

 

Figure 5.3: The issues observed within the PSC in both European contexts 

By analysing all the sets of data, it became clear that the complexity of the delivery system 

applied in both European contexts was the main element preventing an accurate and robust PSC. 

The constant pressure on healthcare organisations to deal with their financial issues in 

conjunction with the critical products that they manage and the lack of an effective 

communication system are factors that pressurise the delivery process, increasing its complexity. 

Therefore, as explained in the Findings Chapter, the theme related to the complexity of the 
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delivery system includes aspects that are associated with the three other themes, which explains 

its unequally lengthy nature when compared with the other three themed sections. In addition, 

Complexity Issues is considered as a multidimensional theme, which provides explanations 

regarding its on-purpose position as the last theme to be analysed.       

This thesis explains, analyses and confirmes the nature of the problems which can be used by 

healthcare organisations to underline their issues and define a set of solutions that will lead to the 

implementation of improvements. Before discussing the suitable improvement approach for 

hospital and community pharmacies operating within the two diverse contexts, identifying and 

discussing the region-specific issues existing in the Greek and the UK delivery systems is of 

paramount significance.  

    

5.3.1.2 S-RQ2: What are the region-dependent factors observed within the downstream 

domain of the Pharmaceutical Supply Chains? 

Al-Balushi et al. (2014) and Cheng et al. (2015), among others, indicated that healthcare 

organisations have to deal with a number of challenges in order to comply with the national 

requests, asking them to minimise their expenses, whilst maintaining or improving the service 

quality. From the data analysis, it is apparent that pharmacists, operating within the Greek and 

the UK healthcare system seek solutions to address these challenges and as a result are more 

productive with fewer resources. Taking this forward, the issues associated with PSC 

ineffectiveness have to be identified. This process would enable pharmacists to look at the bigger 

picture of the PSC and identify areas for improvement. 

Despite the issues observed throughout the PSC in both European contexts, which have been 

discussed in the previous section, the two delivery systems have also some distinctive features 

that lead to a number of region-specific issues. Based on the data analysis, there are some issues 

that are unique to each geographical area, which perhaps are not generalisable to countries other 

than those studied. The following section presents and discusses those region-specific issues.           
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positive or negative impact upon the decision of hospital and community pharmacies to be 

innovative and to investigate the moderating effects of these factors on the PSC. As explained in 

the Findings Chapter, the quantitative analysis has a supporting role in this study, but provides 

important information that might direct potential future research.  

Initially, a Linear Regression Analysis (LRA) was conducted considering the total sample and 

then two data analyses were undertaken focusing on the Greek and UK samples separately. The 

reason for this was to evaluate the extent to which the identified factors influence the 

downstream domain of the PSC applied in a European environment and subsequently to compare 

and contrast their impact on the two diverse contexts: the UK and Greece. In particular, the 

hypotheses tested are listed below: 

Hypothesis 1(H1): Reduced time to respond to customers/suppliers (a), improved staff 

communication (b) and enhanced staff/patient satisfaction (c) are positively related to the 

innovation level regarding the use of technology. 

Hypothesis 2 (H2): Economic risk (a), cost of innovation (b) and lack of finance (c) are 

negatively related to the innovation level regarding the use of technology. 

Hypothesis 3 (H3): Access to information (a) and external/internal collaboration (b) are 

positively related to the innovation level regarding the use of technology. 

Hypothesis 4 (H4): Reduced time to respond to customers/suppliers (a), improved staff 

communication (b) and enhanced staff/patients satisfaction (c) are positively related to the 

innovation level regarding the introduction of new/improved products/services. 

Hypothesis 5 (H5): Economic risk (a), cost of innovation (b) and lack of finance (c) are 

negatively related to the innovation level regarding the introduction of new/improved 

products/services. 

Hypothesis 6 (H6): Access to information (a) and external/internal collaboration (b) are 

positively related to the innovation level regarding the introduction of new/improved 

products/services. 
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Table 5.2: Results from the Quantitative Analysis 
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demonstrate that innovative interventions being successfully implemented in other sectors can 

support healthcare organisations in being more productive, hence minimising the perceived 

waste. This thesis suggests the implementation of theoretical innovation (Lewis et al., 2010), 

such as Lean thinking and reverse logistics, and technical innovation (Lai et al., 2008), such as 

integrated IT systems, in order for a more effective and efficient PSC to be applied. 

As was introduced in Chapter Two, there are two diverse categories of innovation: i) radical 

innovation, which refers to the adoption of new practices that are different from the existing ones 

(Dewar & Dutton, 1986); and ii) moderate innovation, which is related to the introduction of 

those practises that are new to the organisation but have been applied to different contexts (Tidd 

et al., 2005). Yamamoto and Bellgran (2013) suggested to organisations the use of their model, 

related to the different types of innovation, in order to facilitate their decision-making process of 

strategic directions. Figure 5.4 illustrates this model.  

Based on the analysis of the data, the most suitable innovation to be implemented within the PSC 

is represented by the Type II innovation, as this appears in the following matrix. This type of 

innovation refers to an infrastructural change, which can be achieved through applying moderate 

innovation. In particular, the change would affect the infrastructural areas, such as: 

organisational structure and culture, delivery processes and material flows (Hayes & 

Wheelwright, 1984; Weber, 2016). As a result, this change attempts to improve the intangible 

assets of the organisation, such as: leadership, knowledge and alignment of people in the 

organisation (Teece, 1980; Arrighetti et al., 2014). According to Yamamoto and Bellgran (2013), 

and Alange et al., (1998), such initiatives require constant investments, but their cost and 

benefits are difficult to evaluate traditionally. However, as Rowley et al. (2011) highlighted, an 

obvious overlap exists between the different types of innovation as an innovative intervention in 

the infrastructural area of the organisation might impact upon the structural area, such as design 

and production capacity. 
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Table 5.3: Operational process waste identified within the PSC (adapted from Papalexi et al., 

2014) 

In particular, these types of waste include: duplication in service, which is caused mainly due to 

the lack of a team-working environment; waiting to receive the required information and 

products; waste generated due to a number of defects; inappropriate processing, which is 

generated mainly due to the lack of transparency in the system; unnecessary inventory caused by 

applying push logistic systems; unnecessary transportation and motion, which exist mainly due 
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to the weak communication system. Table 5.3 analyses these categories of waste in details. 

Unfortunately, evidence regarding the financial aspects of these elements was not available 

either because some of this information did not exist or it was not publishable. Healthcare 

organisations could use this classification as guidance to identify the waste occurring within their 

systems, recognising the problem causes that generated them; as a result this action would enable 

them to undertake the required improvement, achieving delivery process perfection (Jones et al., 

1997). 

Having identified the waste associated with the PSC and the root problems that generate them, 

the next step for solving them is the use of the available Lean tools and techniques, which have 

been developed to facilitate continuous improvement approaches (Baczewski, 2005; Brandão de 

Souza, 2009). Benchmarking and Just-In-Time (JIT) approaches are the Lean tools and 

techniques recommended by the current research as they appear to fit with the pharmacy 

environment.     

 

Benchmarking 

The data analysis revealed a lack of communication, synchronisation and knowledge, and 

information sharing throughout the PSC in both countries. Especially, participants in the total 

and UK sample recognised that the availability of information related to new or significantly 

improved products and services, increases the innovation level. These organisational areas, 

therefore, require a number of improvements to be undertaken in order for a smoother and more 

robust delivery process to be applied. These improvements could be achieved through the 

adoption of Benchmarking practices.  

Benchmarking is a Lean technique that aims to improve the overall organisation performance 

and reduce the associated cost (Wong & Wong, 2008; Zhang et al., 2012). Marwa and Zairi 

(2008) and Adebanjo et al. (2010), among others, defined it as the search for and adaptation of 

best practices that lead to performance improvement. Those best practices are used as guidance 

for enhancing the organisational learning and understanding (Adebanjo et al., 2010) and creating 

the conditions under which innovative initiatives and changes towards continuous improvement 
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would be successfully implemented (Marwa & Zairi, 2008). According to Forker and Mendez 

(2001), Benchmarking requires the collection of those data related to organisational issues, such 

as high cost and low quality of the delivery process, and subsequently the analysis of those data, 

which would lead to improvements and changes being undertaken during this process, gaining 

and sustaining a competitive advantage. This is in line with the aim of the thesis, which refers to 

the holistic understanding of the current medicines delivery systems through collecting and 

analysing the relevant data, and recommend changes based on best practices to overcome the 

systems imperfections.  

Fowler and Campbell (2001) suggested that healthcare organisations could improve their 

performance through adapting best practices applied in the same or different sectors. A series of 

evidence-based practice guidelines have been announced from national and international 

institutes for health in both European countries under study here (WHO, 2004), providing new 

ideas and experiences of best improvement tools and techniques that can be implemented (Perez-

Araos et al., 2006). These evidence-based practice guidelines aim to direct healthcare 

organisations toward undertaking small changes, leading to continuous improvement. For 

example, the UK Department of Health (2012) has developed guidelines on best practice waste 

management, which are directly related to the return policies analysed in the previous sub-

section. In a similar vein, the National Organisation for Medicines (2016) in Greece offers useful 

information related to the best use of medicines in order to guide healthcare organisations toward 

a more rational use of pharmaceuticals considering their social and economic dimensions.  

However, healthcare organisations often struggle to follow those guidelines either because the 

information required for undertaking those initiatives is not available (Adebanjo et al., 2010), or 

due to the existence of structural and cultural barriers within the organisations (Levenson et al., 

2008;  Burnes & Jackson, 2011) that appear to prevent the introduction of  those improvements. 

For example, as discussed in one of the previous sections in this chapter, the perceived 

fragmentation in delivery practices caused by the lack of communication and synchronisation 

within the PSC is a reason healthcare organisations may face problems in adopting innovation, as 

Liddell et al. (2008) and Williams (2011) suggested. In addition, Böhme et al. (2013) reported 

that characteristics of the healthcare sector, such as organisational politics, personal agendas, 

unavailability of data and lack of standard operational procedures, posed a number of challenges 
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data security and trust, need to be considered. In addition, Cakici et al. (2011) suggested that, 

during this intervention, operational redesign to fit with the RFID technology would be 

inevitable. Based on the described issues, therefore, RFID technology is not recommended to the 

downstream domain of the PSC in the study countries. Similarly to VMI systems, RFID 

technology could be applied in the future, when the delivery process of medicines might be more 

standardised and developed.    

 

5.4 Conclusion 

In this chapter, the literature presented in Chapter Two and the outputs of the data analysis 

presented throughout Chapter Four are combined to frame the discussion. In particular, this 

chapter initially provided a summary depicting the main conceptual models developed in this 

thesis. Subsequently, the two research questions and their associated sub-research questions were 

discussed and addressed. Finally, a conceptual framework that bridges the theory and the 

practice has been developed and presented by Figure 5.6 below.       

From an Operations Management perspective, the pharmaceutical delivery process can be 

represented by an input, transformation and output operation. Figure 5.6 presents the 

transformation process for improving the pharmaceutical delivery process and subsequently the 

quality of healthcare services. This figure describes how pharmacies can overcome the issues 

associated with delivery process inefficiency, presents the areas that can be improved through 

implementing Lean and RL practices and highlights the benefits that can be achieved. 

Particularly, if the recommended innovative programmes are implemented throughout the 

pharmaceutical delivery process, the emphasis will be placed on improving the communication 

system, exchanging knowledge and relevant information, promoting standardised processes and 

operating under a team-working umbrella. The outputs of adopting this innovative approach will 

be the minimisation of any type of perceived waste of the delivery system, a continuous 

improvement philosophy, a high level of service quality and, as a result, healthcare organisations 

will be able to compete with and sustain an advantage over their competitors. As Figure 5.6 

shows, Lean and RL approaches need to be supported by integrated ISs, which facilitate the 

communication between the PSC stakeholders, enabling them to exchange real-time data and 
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Figure 5.6: The Conceptual Framework of the discussion 
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6 Chapter Six: Conclusion 

6.1 Introduction 

This final chapter of the thesis will draw together the conclusions of this research in which the 

overall picture regarding the reality of the pharmaceutical delivery system applied in the two 

selected European contexts of the UK and Greece will be summarised. Particularly, the 

Innovative Pharmaceutical Supply Chain Framework (IPSCF), which directs pharmacies towards 

continuous improvements, will be presented and discussed. This chapter will also review how 

the original aims and objectives were approached, and succinctly address the two main 

overarching research questions. Subsequently, it is built to outline and defend the original 

contributions to knowledge. In addition, the research recommendations for practice, the 

limitations associated with this study and the opportunity for potential, further research will be 

detailed. Finally, the chapter will provide a commentary that reflects upon the overall research 

journey. 
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Figure 6.1: The Innovative Pharmaceutical Supply Chain Framework 
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Contribution to Practice  

The IPSCF offers a new contribution to practice through providing a suggested solution of how 

best healthcare organisations could adopt innovation to improve the medicine delivery systems 

without increasing their expenses. This conceptual model visualises the medicine delivery 

process, when Lean and RL are implemented. It uses the benefits provided from Lean and RL 

practices, which improve the transportation process, and presents the outputs that the 

organisations could claim. Although the recommended improvements are based on theoretical 

evidence, it is believed that they could overcome the identified issues and they would not disrupt 

the current practices. Besides, those improvements could support healthcare organisations to 

meet their goal of becoming world class institutes by promoting a team-work environment, 

enhancing their operational efficiency, setting up processes for continuous improvement and 

eventually gaining an advantage over their competitors (e.g. Bamford et al., 2015a). 

 

Contribution to Methodology 

The adoption of mixed-methods approaches has contributed to demonstrating that qualitative and 

quantitative data can be mixed under a pragmatic paradigm in order to provide a more 

parsimonious analysis and, subsequently, effectively address the research aims and objectives. 

The researcher acknowledges that the research approach borrowed is not original but it has not 

yet been established. As Davis et al. (2010) and Golicic and Davis (2012) explained, mixed-

methods research design is relatively rare in published supply chain management-related studies. 

Specifically, this research provides evidence that the two diverse types of data are compatible 

within a research, while addressing different research questions. Although the qualitative data 

were the main source for developing the current research, useful information related to the level 

of innovativeness could not have been captured through interviews and, thus, quantitative data 

were collected and analysed as an additional primary source.  
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Furthermore, although in this research the delivery practices applied within two diverse 

geographical areas were compared, future research is required on the PSC strategies that are 

adopted by different European countries and across European boundaries. For example, a 

comparison between the PSC employed in Europe and that existing in the USA or Australia is 

suggested to determine the similarities and differences. In addition to this, future studies could 

improve the generalisability of the research findings if they are conducted in other sectors, such 

as the food industry. Food products are considered to have similar characteristics to 

pharmaceuticals, considering their short expiration date and their impact on society.  

Finally, researchers in the future could look at the financial aspects of the PSC, collecting 

evidence-based data. This focus could help healthcare organisations and especially healthcare 

personnel to appreciate the value of pharmaceuticals and subsequently reduce the perceived level 

of wastage. To conduct the suggested research the use of another theory set than the Resource 

Based View (RBV) might be required, such as the Total Cost Economics (TCE) or complexity 

theory. 

 

6.9 Reflective Commentary  

The development of the current thesis allowed the researcher to start establishing her expertise in 

the field of innovative supply chains. This was achieved through combining her academic 

interests, including Supply Chain Management (SCM), innovation and the healthcare sector. 

Although synthesising those three core bodies of literature, identifying the gaps that could be 

filled and developing a conceptual framework was a relatively challenging process, it enabled 

her to build a substantial amount of theoretical knowledge. Subsequently, the process of 

selecting a suitable research approach provided her with the opportunity to explore and learn 

about research philosophy, the different paradigms and the diverse techniques available for 

collecting the required data. While gathering and analysing qualitative and quantitative data was 

a difficult and time-consuming task, it proved to be worthwhile, as the required practical 

knowledge to support the development of this research was developed.  

The particular focus of the research on innovation has inspired the researcher to investigate 

further the different innovative approaches that could optimise supply chains and in particular 
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those employed within the healthcare sector. Therefore, the contribution of this thesis to 

knowledge can strengthen the research in the area of innovation within the delivery process. 

Finally, the knowledge and experiences gained throughout this journey have set strong 

foundations upon which the researcher could build her future academic career. 
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Appendices 

Appendix 1: Survey instrument 

Deployment of innovation within the PSC  
 
Page 1: Welcome 
 
I would like to invite you to take part in the study named above. Your response will contribute to 
a PhD project on deployment of innovative programmes within the Pharmaceutical Supply 
Chain. 
 
Purpose of the survey: The purpose of this survey is to collect information about innovative 
programmes within the Pharmaceutical Supply Chain in the UK. There has been pressure on the 
NHS, and generally on healthcare organisations, to keep a tight rein on their drugs spending. The 
annual drugs bill in the UK is approximately £10 billion, which equates to about 10% of NHS 
expenditure, having risen 3.5% a year between 2007 and 2011 (McKee, 2012). Therefore, 
pharmacies tend to concentrate on innovative programmes to reduce waste and costs, while 
improving quality of services (Odier, 2010). Hence, the aim of the study is to explore the impact 
of innovation upon productivity and performance over the last five years. 
 
Please respond to all questions (unless otherwise instructed) as this will allow comparisons to be 
made between respondents. 
 
To encourage your participation in the survey a prize is being offered which is a 8.3" Tablet: 
Tesco hudl 2. The winner will be selected via a random computerised draw selection process 
which will be carried out the next working day after the relevant close date. 
 
Definition of Innovation: Innovation, for the purpose of this survey, is defined as new or 
significantly improved products, services or processes used to produce or supply any products or 
services that the organisation delivers. The innovation (new or improved) must be new to the 
organisation, but it does not need to be new to the healthcare sector. Information Required: 
Section 1 - Innovation Activities; Section 2 - Context for Innovation; Section 3 - General 
Information.  
 
I would be very interested to hear your experiences. Please help by filling in the relevant box; it 
should only take 10-15 minutes of your time. Your answers will be kept anonymous and strictly 
confidential. If you would like any further information or details of the study, please contact: 
Marina Papalexi via email: M.papalexi@hud.ac.uk 
 
Thank you for your participation and support! 
 
Note that responses are not saved until you have clicked on the CONTINUE button at the bottom 
of each page. You cannot return to review or amend a previous page. 
 

mailto:M.papalexi@hud.ac.uk


http://www.pharmatimes.com/article/12-07-%2003/NHS_spend_on_new_drugs_set_to_shrink.aspx
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Acquisition of advanced machinery, equipment 
and software for innovation       

Training for innovative activities       

 
This part of the survey uses a table of questions, view as separate questions instead? 
 
3. To what extent the pharmacy has introduced 

 

Strongly 
Disagree Disagree No 

Opinion Agree Strongly 
Agree 

New or significantly improved products      

New or significantly improved services/processes for 
delivering products      

This part of the survey uses a table of questions, view as separate questions instead? 

4. Please ESTIMATE the percentage of the organisation's total turnover from products and 
services/process that were: 

 

0%-
10% 

10%-
20% 

20%-
30% 

30%-
40% 

40%-
50% 

50%-
60% 

60%-
70% 

More than 
70% 

I do not 
know 

New to your market          

Significantly 
improved          

Total turnover          
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Page 3: Section 2 - Context for Innovation 
 
This part of the survey uses a table of questions, view as separate questions instead? 
 
5. To what extent the following factors were important in your decision to innovate in products, 
services or processes 

 

 

Not Important at 
All 

Somewhat 
Important Neutral Important Very 

Important 

Improved flexibility of production or 
service provision      

Reduced time to respond to customer or 
supplier needs      

Improved staff communication      

Enhanced staff or patient satisfaction      

This part of the survey uses a table of questions, view as separate questions instead? 

6. To what extent information from each of the following sources was important to your 
organisation's innovation activities 

 

Not Important at 
All 

Somewhat 
Important Neutral Important Very 

Important 

Your organisation      

Suppliers of equipment, materials,      
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services or software 

Patients or end users      

Government or public research institutes      

This part of the survey uses a table of questions, view as separate questions instead? 

7. To what extent your organisations co-operated on any innovation activities with any of the 
following 

 

Strongly 
Disagree Disagree No 

Opinion Agree Strongly 
Agree 

Other healthcare organisations      

Suppliers of equipment, materials, services or 
software      

Patients or end users      

This part of the survey uses a table of questions, view as separate questions instead? 

8. To what extent the following factors were important in constraining innovation activities 

 

Not Important at 
All 

Somewhat 
Important Neutral Important Very 

Important 

Excessive perceived economic 
risks      
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Direct innovation costs too high      

Availability of finance      

 
Page 4: Section 3 - General Information regarding yourself 
 
Finally, please answer the following questions related to yourself. This will allow the assessment 
of your organisation's environment. We would like to remind you that the survey is anonymous 
and the following data will only be used for conducting the investigation. 
 
9. Please indicate your current residence 
  

Greece  

The UK  

 
10. What is your job title? 

 
 

11. What is your work experience with the organisation? 
 

0-5 years  

6-10 years  

11-15 years  

16-20 years  

More than 20 years  

 

12. What is your highest level of educational qualification? 

High school  

College diploma  

Professional qualification  

Undergraduate degree  
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Postgraduate Master's degree  

PhD  

 

13. In the box below, please write any additional comments that you would like to make 

 

Please submit your contact information below to enter to win the prize 

14. E-mail address 

More info  

 
 

Page 5: Final Page 

Thank you for completing this survey. 

Results will be available for you. If you are interested, please contact me Email: 

M.papalexi@hud.ac.uk 

  

mailto:M.papalexi@hud.ac.uk
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Appendix 2: SPSS output - reliability tests 

Access to information  

Case Processing Summary 

 N % 

Cases Valid 127 97.7 

Excludeda 3 2.3 

Total 130 100.0 

a. Listwise deletion based on all variables in the procedure. 

 
Reliability Statistics 

Cronbach's 

Alpha N of Items 

.620 4 

 
Item Statistics 

 Mean Std. Deviation N 

INFO_ORG 4.03 .917 127 

INFO_SUPP 3.71 1.085 127 

INFO_PATIENTS 3.62 1.098 127 

INFO_UNI 2.95 1.265 127 

 
Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

INFO_ORG 10.28 6.252 .419 .545 

INFO_SUPP 10.61 6.002 .345 .589 

INFO_PATIENTS 10.69 6.072 .321 .606 

INFO_UNI 11.36 4.519 .538 .430 

 
Scale Statistics 

Mean Variance Std. Deviation N of Items 
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Scale Statistics 

Mean Variance Std. Deviation N of Items 

14.31 9.011 3.002 4 

 
 

External/internal Collaboration 

Case Processing Summary 

 N % 

Cases Valid 128 98.5 

Excludeda 2 1.5 

Total 130 100.0 

a. Listwise deletion based on all variables in the procedure. 

 
Reliability Statistics 

Cronbach's 

Alpha N of Items 

.727 3 

 
Item Statistics 

 Mean Std. Deviation N 

COLL_OTHORG 3.64 .986 128 

COLL_SUPP 3.77 .909 128 

COLL_PATIENTS 3.34 1.152 128 

 
Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

COLL_OTHORG 7.10 3.084 .581 .603 

COLL_SUPP 6.98 3.503 .510 .687 

COLL_PATIENTS 7.41 2.605 .574 .619 
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Scale Statistics 

Mean Variance Std. Deviation N of Items 

10.74 6.067 2.463 3 

 

 

Innovation level regarding the use of technology 

Case Processing Summary 

 N % 

Cases Valid 130 100.0 

Excludeda 0 .0 

Total 130 100.0 

a. Listwise deletion based on all variables in the procedure. 

 
Reliability Statistics 

Cronbach's 

Alpha N of Items 

.742 2 

 
Item Statistics 

 Mean Std. Deviation N 

INNOVLEVEL_HARD 3.98 .927 130 

INNOVLEVEL_SOFT 4.05 .979 130 

 
Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

INNOVLEVEL_HARD 4.05 .959 .590 .a 

INNOVLEVEL_SOFT 3.98 .860 .590 .a 

a. The value is negative due to a negative average covariance among items. This violates 

reliability model assumptions. You may want to check item codings. 
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Scale Statistics 

Mean Variance Std. Deviation N of Items 

8.02 2.891 1.700 2 

 
 

Innovation level regarding the introduction of new/improved products/services 

Case Processing Summary 

 N % 

Cases Valid 126 96.9 

Excludeda 4 3.1 

Total 130 100.0 

a. Listwise deletion based on all variables in the procedure. 

 
Reliability Statistics 

Cronbach's 

Alpha N of Items 

.666 2 

 
Item Statistics 

 Mean Std. Deviation N 

INNOV_PRODUCTS 3.44 1.008 126 

INNOV_SERVICES 3.60 .922 126 

 
Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

INNOV_PRODUCTS 3.60 .851 .501 .a 

INNOV_SERVICES 3.44 1.016 .501 .a 

a. The value is negative due to a negative average covariance among items. This violates 

reliability model assumptions. You may want to check item codings. 
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Scale Statistics 

Mean Variance Std. Deviation N of Items 

7.03 2.799 1.673 2 
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Appendix 3: SPSS output �±frequencies for sample characteristics 

 
Total Sample 
 

Years of work experience 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 35 26.9 26.9 26.9 

2 37 28.5 28.5 55.4 

3 16 12.3 12.3 67.7 

4 19 14.6 14.6 82.3 

5 23 17.7 17.7 100.0 

Total 130 100.0 100.0  
 
 

Educational Level 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 2 6 4.6 4.6 4.6 

3 17 13.1 13.1 17.7 

4 90 69.2 69.2 86.9 

5 15 11.5 11.5 98.5 

6 2 1.5 1.5 100.0 

Total 130 100.0 100.0  

 

1. Greece 
Years of work experiencea 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 15 30.6 30.6 30.6 

2 12 24.5 24.5 55.1 

3 11 22.4 22.4 77.6 

4 9 18.4 18.4 95.9 
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5 2 4.1 4.1 100.0 

Total 49 100.0 100.0  

a. Residence = 1 

 
 

Educational Levela 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 2 3 6.1 6.1 6.1 

3 15 30.6 30.6 36.7 

4 14 28.6 28.6 65.3 

5 15 30.6 30.6 95.9 

6 2 4.1 4.1 100.0 

Total 49 100.0 100.0  

a. Residence = 1 

 

2. UK 
 

Years of work experiencea 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 20 24.7 24.7 24.7 

2 25 30.9 30.9 55.6 

3 5 6.2 6.2 61.7 

4 10 12.3 12.3 74.1 

5 21 25.9 25.9 100.0 

Total 81 100.0 100.0  

a. Residence = 2 

 
 

Educational Levela 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 
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Valid 2 3 3.7 3.7 3.7 

3 2 2.5 2.5 6.2 

4 76 93.8 93.8 100.0 

Total 81 100.0 100.0  

a. Residence = 2 
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Appendix 4: SPSS output �± means, standard deviations and correlations in the total sample 

 
Descriptive Statistics 

 Mean Std. Deviation N 

Residence 1.62 .486 130 

PFINNOV_TIME 4.02 1.049 130 

PFINNOV_COMMUNICATIN 3.51 1.098 129 

PFINNOV_SATISFACTION 3.88 1.012 130 

NFINNOV_ECONRISK 3.87 1.030 130 

NFINNOV_HC 4.03 .930 128 

NFINNOV_AVAILFIN 3.96 .991 128 

INFO 3.5885 .74901 130 

COLL 3.5795 .81708 130 

INNOV_LEVEL 4.0115 .85014 130 

INNOV_PRODSERV 3.5154 .82814 130 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



334 
 

 
Correlations 

 
Residence 

PFINNOV

_TIME 

PFINNOV_C

OMMUNICA

TIN 

PFINNO

V_SATIS

FACTION 

NFINNOV_E

CONRISK 

NFINNOV_

HC 

NFINN

OV_AV

AILFIN INFO COLL 

INNOV_L

EVEL 

INNOV_PR

ODSERV 

Residence Pearson Correlation 1 .270** -.014 .236** -.223* -.251** -.292** .076 -.142 .086 -.062 

Sig. (2-tailed)  .002 .879 .007 .011 .004 .001 .388 .108 .333 .480 

N 130 130 129 130 130 128 128 130 130 130 130 

PFINNOV_

TIME 

Pearson Correlation .270** 1 .383** .550** .095 .040 .023 .383** .182* .269** .147 

Sig. (2-tailed) .002  .000 .000 .281 .651 .794 .000 .038 .002 .095 

N 130 130 129 130 130 128 128 130 130 130 130 

PFINNOV_

COMMUNI

CATIN 

Pearson Correlation -.014 .383** 1 .618** .029 -.012 .044 .445** .290** .107 .268** 

Sig. (2-tailed) .879 .000  .000 .745 .890 .623 .000 .001 .229 .002 

N 129 129 129 129 129 127 127 129 129 129 129 

PFINNOV_

SATISFAC

TION 

Pearson Correlation .236** .550** .618** 1 .037 -.071 .018 .523** .275** .159 .192* 

Sig. (2-tailed) .007 .000 .000  .680 .428 .838 .000 .002 .070 .029 

N 130 130 129 130 130 128 128 130 130 130 130 

NFINNOV_

ECONRIS

K 

Pearson Correlation -.223* .095 .029 .037 1 .759** .610** -.059 .112 .015 -.198* 

Sig. (2-tailed) .011 .281 .745 .680  .000 .000 .502 .203 .865 .024 

N 130 130 129 130 130 128 128 130 130 130 130 

NFINNOV_

HC 

Pearson Correlation -.251** .040 -.012 -.071 .759** 1 .716** -.167 .069 -.050 -.151 

Sig. (2-tailed) .004 .651 .890 .428 .000  .000 .060 .438 .574 .090 

N 128 128 127 128 128 128 127 128 128 128 128 
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NFINNOV_

AVAILFIN 

Pearson Correlation -.292** .023 .044 .018 .610** .716** 1 -.087 -.050 -.083 -.110 

Sig. (2-tailed) .001 .794 .623 .838 .000 .000  .330 .578 .353 .217 

N 128 128 127 128 128 127 128 128 128 128 128 

INFO Pearson Correlation .076 .383** .445** .523** -.059 -.167 -.087 1 .284** .234** .299** 

Sig. (2-tailed) .388 .000 .000 .000 .502 .060 .330  .001 .007 .001 

N 130 130 129 130 130 128 128 130 130 130 130 

COLL Pearson Correlation -.142 .182* .290** .275** .112 .069 -.050 .284** 1 .297** .283** 

Sig. (2-tailed) .108 .038 .001 .002 .203 .438 .578 .001  .001 .001 

N 130 130 129 130 130 128 128 130 130 130 130 

INNOV_LE

VEL 

Pearson Correlation .086 .269** .107 .159 .015 -.050 -.083 .234** .297** 1 .437** 

Sig. (2-tailed) .333 .002 .229 .070 .865 .574 .353 .007 .001  .000 

N 130 130 129 130 130 128 128 130 130 130 130 

INNOV_PR

ODSERV 

Pearson Correlation -.062 .147 .268** .192* -.198* -.151 -.110 .299** .283** .437** 1 

Sig. (2-tailed) .480 .095 .002 .029 .024 .090 .217 .001 .001 .000  

N 130 130 129 130 130 128 128 130 130 130 130 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 5: SPSS output - regression for the innovation level (technology) in the total 

sample 

Variables Entered/Removedb 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 COLL, 

NFINNOV_AVAI

LFIN, 

PFINNOV_TIME, 

INFO, 

Residence, 

PFINNOV_COM

MUNICATIN, 

NFINNOV_ECO

NRISK, 

PFINNOV_SATI

SFACTION, 

NFINNOV_HCa 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: INNOV_LEVEL 

 
Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .424a .180 .116 .80633 

a. Predictors: (Constant), COLL, NFINNOV_AVAILFIN, 

PFINNOV_TIME, INFO, Residence, PFINNOV_COMMUNICATIN, 

NFINNOV_ECONRISK, PFINNOV_SATISFACTION, NFINNOV_HC 

 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 16.509 9 1.834 2.821 .005a 

Residual 75.420 116 .650   

Total 91.929 125    
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a. Predictors: (Constant), COLL, NFINNOV_AVAILFIN, PFINNOV_TIME, INFO, Residence, 

PFINNOV_COMMUNICATIN, NFINNOV_ECONRISK, PFINNOV_SATISFACTION, 

NFINNOV_HC 

b. Dependent Variable: INNOV_LEVEL 

 
Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.035 .682  2.985 .003 

Residence .143 .173 .082 .827 .410 

PFINNOV_TIME .196 .087 .240 2.262 .026 

PFINNOV_COMMUNICATIN -.074 .088 -.096 -.847 .399 

PFINNOV_SATISFACTION -.064 .108 -.076 -.587 .558 

NFINNOV_ECONRISK .057 .109 .069 .526 .600 

NFINNOV_HC -.129 .143 -.139 -.898 .371 

NFINNOV_AVAILFIN .039 .114 .045 .340 .735 

INFO .160 .120 .140 1.334 .185 

COLL .296 .098 .284 3.004 .003 

a. Dependent Variable: INNOV_LEVEL 
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Appendix 6: SPSS output - regression for the innovation level (new/improved 

products/services) in the total sample 

Variables Entered/Removedb 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 COLL, 

NFINNOV_AVAI

LFIN, 

PFINNOV_TIME, 

INFO, 

Residence, 

PFINNOV_COM

MUNICATIN, 

NFINNOV_ECO

NRISK, 

PFINNOV_SATI

SFACTION, 

NFINNOV_HCa 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: INNOV_PRODSERV 

 
Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .460a .212 .151 .75806 

a. Predictors: (Constant), COLL, NFINNOV_AVAILFIN, 

PFINNOV_TIME, INFO, Residence, PFINNOV_COMMUNICATIN, 

NFINNOV_ECONRISK, PFINNOV_SATISFACTION, NFINNOV_HC 

 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 17.930 9 1.992 3.467 .001a 

Residual 66.659 116 .575   

Total 84.589 125    
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a. Predictors: (Constant), COLL, NFINNOV_AVAILFIN, PFINNOV_TIME, INFO, Residence, 

PFINNOV_COMMUNICATIN, NFINNOV_ECONRISK, PFINNOV_SATISFACTION, 

NFINNOV_HC 

b. Dependent Variable: INNOV_PRODSERV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.308 .641  3.601 .000 

Residence -.118 .163 -.070 -.725 .470 

PFINNOV_TIME .037 .081 .048 .459 .647 

PFINNOV_COMMUNICATIN .084 .082 .113 1.015 .312 

PFINNOV_SATISFACTION -.025 .102 -.031 -.242 .809 

NFINNOV_ECONRISK -.205 .103 -.258 -1.998 .048 

NFINNOV_HC .036 .135 .040 .265 .792 

NFINNOV_AVAILFIN .022 .108 .027 .206 .837 

INFO .236 .112 .215 2.098 .038 

COLL .221 .093 .221 2.386 .019 

a. Dependent Variable: INNOV_PRODSERV 
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Appendix 7: SPSS output means, standard deviations and correlations in the multi-group 

analysis 

 

1. Greece 

 
Descriptive Statisticsa 

 Mean Std. Deviation N 

PFINNOV_TIME 3.65 1.091 49 

PFINNOV_COMMUNICATIN 3.53 1.101 49 

PFINNOV_SATISFACTION 3.57 1.080 49 

NFINNOV_ECONRISK 4.16 .874 49 

NFINNOV_HC 4.33 .774 49 

NFINNOV_AVAILFIN 4.33 .875 49 

INFO 3.5153 .69110 49 

COLL 3.7279 .64433 49 

INNOV_LEVEL 3.9184 .77960 49 

INNOV_PRODSERV 3.5816 .58047 49 

a. Residence = 1 
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Correlationsa 

 PFINNOV_

TIME 

PFINNOV_

COMMUNI

CATIN 

PFINNO

V_SATIS

FACTION 

NFINNO

V_ECON

RISK 

NFINNO

V_HC 

NFINNO

V_AVAIL

FIN INFO COLL 

INNOV_

LEVEL 

INNOV_

PRODSE

RV 

PFINNOV_TIME Pearson Correlation 1 .538** .525** .192 .310* .361* .484** .011 .101 .046 

Sig. (2-tailed)  .000 .000 .187 .030 .011 .000 .940 .491 .755 

N 49 49 49 49 49 49 49 49 49 49 

PFINNOV_COM

MUNICATIN 

Pearson Correlation .538** 1 .808** -.049 .037 .076 .537** .012 -.094 .159 

Sig. (2-tailed) .000  .000 .740 .801 .604 .000 .935 .520 .275 

N 49 49 49 49 49 49 49 49 49 49 

PFINNOV_SATI

SFACTION 

Pearson Correlation .525** .808** 1 -.211 -.128 .041 .553** .208 -.080 .173 

Sig. (2-tailed) .000 .000  .145 .380 .780 .000 .151 .587 .234 

N 49 49 49 49 49 49 49 49 49 49 

NFINNOV_ECO

NRISK 

Pearson Correlation .192 -.049 -.211 1 .812** .528** -.039 .019 .356* -.191 

Sig. (2-tailed) .187 .740 .145  .000 .000 .792 .898 .012 .189 

N 49 49 49 49 49 49 49 49 49 49 

NFINNOV_HC Pearson Correlation .310* .037 -.128 .812** 1 .669** -.029 -.027 .356* -.246 

Sig. (2-tailed) .030 .801 .380 .000  .000 .843 .854 .012 .088 

N 49 49 49 49 49 49 49 49 49 49 

NFINNOV_AVAI

LFIN 

Pearson Correlation .361* .076 .041 .528** .669** 1 .129 -.246 .315* -.156 

Sig. (2-tailed) .011 .604 .780 .000 .000  .376 .089 .028 .284 

N 49 49 49 49 49 49 49 49 49 49 
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INFO Pearson Correlation .484** .537** .553** -.039 -.029 .129 1 .193 .036 .419** 

Sig. (2-tailed) .000 .000 .000 .792 .843 .376  .184 .805 .003 

N 49 49 49 49 49 49 49 49 49 49 

COLL Pearson Correlation .011 .012 .208 .019 -.027 -.246 .193 1 .141 .153 

Sig. (2-tailed) .940 .935 .151 .898 .854 .089 .184  .332 .292 

N 49 49 49 49 49 49 49 49 49 49 

INNOV_LEVEL Pearson Correlation .101 -.094 -.080 .356* .356* .315* .036 .141 1 .199 

Sig. (2-tailed) .491 .520 .587 .012 .012 .028 .805 .332  .170 

N 49 49 49 49 49 49 49 49 49 49 

INNOV_PRODS

ERV 

Pearson Correlation .046 .159 .173 -.191 -.246 -.156 .419** .153 .199 1 

Sig. (2-tailed) .755 .275 .234 .189 .088 .284 .003 .292 .170  

N 49 49 49 49 49 49 49 49 49 49 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

a. Residence = 1 
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2. UK 

 
Descriptive Statisticsa 

 Mean Std. Deviation N 

PFINNOV_TIME 4.23 .965 81 

PFINNOV_COMMUNICATIN 3.50 1.102 80 

PFINNOV_SATISFACTION 4.06 .927 81 

NFINNOV_ECONRISK 3.69 1.080 81 

NFINNOV_HC 3.85 .975 79 

NFINNOV_AVAILFIN 3.73 .996 79 

INFO 3.6327 .78282 81 

COLL 3.4897 .89766 81 

INNOV_LEVEL 4.0679 .89006 81 

INNOV_PRODSERV 3.4753 .94836 81 

a. Residence = 2 
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Correlationsa 

 
PFINNOV

_TIME 

PFINNO

V_COM

MUNICA

TIN 

PFINNO

V_SATIS

FACTION 

NFINNO

V_ECON

RISK 

NFINNOV_

HC 

NFINNOV_

AVAILFIN INFO COLL 

INNOV_LE

VEL 

INNOV_PR

ODSERV 

PFINNOV_TIME Pearson Correlation 1 .309** .515** .154 .008 -.039 .318** .347** .352** .232* 

Sig. (2-tailed)  .005 .000 .169 .945 .730 .004 .002 .001 .037 

N 81 80 81 81 79 79 81 81 81 81 

PFINNOV_COM

MUNICATIN 

Pearson Correlation .309** 1 .521** .064 -.040 .024 .401** .417** .217 .316** 

Sig. (2-tailed) .005  .000 .575 .727 .838 .000 .000 .053 .004 

N 80 80 80 80 78 78 80 80 80 80 

PFINNOV_SATI

SFACTION 

Pearson Correlation .515** .521** 1 .269* .051 .125 .508** .389** .283* .244* 

Sig. (2-tailed) .000 .000  .015 .656 .272 .000 .000 .011 .028 

N 81 80 81 81 79 79 81 81 81 81 

NFINNOV_ECO

NRISK 

Pearson Correlation .154 .064 .269* 1 .717** .607** -.046 .106 -.101 -.227* 

Sig. (2-tailed) .169 .575 .015  .000 .000 .685 .345 .367 .041 

N 81 80 81 81 79 79 81 81 81 81 

NFINNOV_HC Pearson Correlation .008 -.040 .051 .717** 1 .704** -.211 .055 -.191 -.146 

Sig. (2-tailed) .945 .727 .656 .000  .000 .062 .631 .091 .198 

N 79 78 79 79 79 78 79 79 79 79 

NFINNOV_AVAI

LFIN 

Pearson Correlation -.039 .024 .125 .607** .704** 1 -.166 -.041 -.235* -.122 

Sig. (2-tailed) .730 .838 .272 .000 .000  .145 .718 .037 .286 

N 79 78 79 79 78 79 79 79 79 79 



345 
 

INFO Pearson Correlation .318** .401** .508** -.046 -.211 -.166 1 .340** .319** .273* 

Sig. (2-tailed) .004 .000 .000 .685 .062 .145  .002 .004 .014 

N 81 80 81 81 79 79 81 81 81 81 

COLL Pearson Correlation .347** .417** .389** .106 .055 -.041 .340** 1 .380** .310** 

Sig. (2-tailed) .002 .000 .000 .345 .631 .718 .002  .000 .005 

N 81 80 81 81 79 79 81 81 81 81 

INNOV_LEVEL Pearson Correlation .352** .217 .283* -.101 -.191 -.235* .319** .380** 1 .531** 

Sig. (2-tailed) .001 .053 .011 .367 .091 .037 .004 .000  .000 

N 81 80 81 81 79 79 81 81 81 81 

INNOV_PRODS

ERV 

Pearson Correlation .232* .316** .244* -.227* -.146 -.122 .273* .310** .531** 1 

Sig. (2-tailed) .037 .004 .028 .041 .198 .286 .014 .005 .000  

N 81 80 81 81 79 79 81 81 81 81 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

a. Residence = 2 
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Appendix 8: SPSS output - multigroup analysis for the innovation level (technology) 

1. Greece 

Variables Entered/Removedb,c 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 COLL, 

PFINNOV_TIME, 

NFINNOV_ECO

NRISK, INFO, 

PFINNOV_COM

MUNICATIN, 

NFINNOV_AVAI

LFIN, 

NFINNOV_HC, 

PFINNOV_SATI

SFACTIONa 

. Enter 

a. All requested variables entered. 

b. Residence = 1 

c. Dependent Variable: INNOV_LEVEL 

 
Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .446a .199 .039 .76420 

a. Predictors: (Constant), COLL, PFINNOV_TIME, 

NFINNOV_ECONRISK, INFO, PFINNOV_COMMUNICATIN, 

NFINNOV_AVAILFIN, NFINNOV_HC, PFINNOV_SATISFACTION 

b. Residence = 1 

 
ANOVAb,c 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 5.814 8 .727 1.244 .299a 

Residual 23.360 40 .584   

Total 29.173 48    
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a. Predictors: (Constant), COLL, PFINNOV_TIME, NFINNOV_ECONRISK, INFO, 

PFINNOV_COMMUNICATIN, NFINNOV_AVAILFIN, NFINNOV_HC, PFINNOV_SATISFACTION 

b. Residence = 1 

c. Dependent Variable: INNOV_LEVEL 

 
 

Coefficientsa,b 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.389 1.075  1.293 .203 

PFINNOV_TIME .012 .141 .017 .086 .932 

PFINNOV_COMMUNICATIN -.098 .197 -.138 -.498 .622 

PFINNOV_SATISFACTION -.006 .215 -.009 -.029 .977 

NFINNOV_ECONRISK .139 .223 .156 .624 .536 

NFINNOV_HC .090 .298 .089 .302 .764 

NFINNOV_AVAILFIN .193 .197 .217 .980 .333 

INFO .058 .211 .051 .275 .784 

COLL .227 .208 .188 1.089 .283 

a. Residence = 1 

b. Dependent Variable: INNOV_LEVEL 
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2. UK 

Variables Entered/Removedb,c 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 COLL, 

NFINNOV_HC, 

PFINNOV_TIME, 

INFO, 

PFINNOV_COM

MUNICATIN, 

PFINNOV_SATI

SFACTION, 

NFINNOV_ECO

NRISK, 

NFINNOV_AVAI

LFINa 

. Enter 

a. All requested variables entered. 

b. Residence = 2 

c. Dependent Variable: INNOV_LEVEL 

 
Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .544a .295 .213 .80062 

a. Predictors: (Constant), COLL, NFINNOV_HC, PFINNOV_TIME, 

INFO, PFINNOV_COMMUNICATIN, PFINNOV_SATISFACTION, 

NFINNOV_ECONRISK, NFINNOV_AVAILFIN 

b. Residence = 2 

 
ANOVAb,c 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 18.276 8 2.284 3.564 .002a 

Residual 43.588 68 .641   

Total 61.864 76    
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a. Predictors: (Constant), COLL, NFINNOV_HC, PFINNOV_TIME, INFO, 

PFINNOV_COMMUNICATIN, PFINNOV_SATISFACTION, NFINNOV_ECONRISK, 

NFINNOV_AVAILFIN 

b. Residence = 2 

c. Dependent Variable: INNOV_LEVEL 

 
 

Coefficientsa,b 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.404 .711  3.384 .001 

PFINNOV_TIME .223 .116 .239 1.925 .058 

PFINNOV_COMMUNICATIN -.067 .103 -.084 -.653 .516 

PFINNOV_SATISFACTION .096 .145 .100 .666 .508 

NFINNOV_ECONRISK -.055 .131 -.066 -.421 .675 

NFINNOV_HC -.139 .164 -.150 -.847 .400 

NFINNOV_AVAILFIN -.021 .146 -.023 -.143 .886 

INFO .128 .146 .112 .875 .385 

COLL .273 .119 .276 2.295 .025 

a. Residence = 2 

b. Dependent Variable: INNOV_LEVEL 
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Appendix 9: SPSS output �± multi-group analysis for the innovation level (new/improved 

products/services) 

1. Greece 

Variables Entered/Removedb,c 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 COLL, 

PFINNOV_TIME, 

NFINNOV_ECO

NRISK, INFO, 

PFINNOV_COM

MUNICATIN, 

NFINNOV_AVAI

LFIN, 

NFINNOV_HC, 

PFINNOV_SATI

SFACTIONa 

. Enter 

a. All requested variables entered. 

b. Residence = 1 

c. Dependent Variable: INNOV_PRODSERV 

 
Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .502a .252 .103 .54978 

a. Predictors: (Constant), COLL, PFINNOV_TIME, 

NFINNOV_ECONRISK, INFO, PFINNOV_COMMUNICATIN, 

NFINNOV_AVAILFIN, NFINNOV_HC, PFINNOV_SATISFACTION 

b. Residence = 1 

 
ANOVAb,c 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 4.083 8 .510 1.689 .131a 

Residual 12.090 40 .302   

Total 16.173 48    

a. Predictors: (Constant), COLL, PFINNOV_TIME, NFINNOV_ECONRISK, INFO, 

PFINNOV_COMMUNICATIN, NFINNOV_AVAILFIN, NFINNOV_HC, PFINNOV_SATISFACTION 

b. Residence = 1 

c. Dependent Variable: INNOV_PRODSERV 
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Coefficientsa,b 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.964 .773  3.834 .000 

PFINNOV_TIME -.036 .101 -.068 -.357 .723 

PFINNOV_COMMUNICATIN .041 .141 .079 .293 .771 

PFINNOV_SATISFACTION -.089 .154 -.166 -.577 .567 

NFINNOV_ECONRISK -.007 .160 -.010 -.042 .967 

NFINNOV_HC -.153 .215 -.204 -.711 .481 

NFINNOV_AVAILFIN -.021 .142 -.032 -.148 .883 

INFO .406 .152 .483 2.678 .011 

COLL .073 .150 .082 .490 .627 

a. Residence = 1 

b. Dependent Variable: INNOV_PRODSERV 

 

2. UK 

Variables Entered/Removedb,c 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 COLL, 

NFINNOV_HC, 

PFINNOV_TIME, 

INFO, 

PFINNOV_COM

MUNICATIN, 

PFINNOV_SATI

SFACTION, 

NFINNOV_ECO

NRISK, 

NFINNOV_AVAI

LFINa 

. Enter 

a. All requested variables entered. 

b. Residence = 2 

c. Dependent Variable: INNOV_PRODSERV 
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Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .503a .253 .165 .86589 

a. Predictors: (Constant), COLL, NFINNOV_HC, PFINNOV_TIME, 

INFO, PFINNOV_COMMUNICATIN, PFINNOV_SATISFACTION, 

NFINNOV_ECONRISK, NFINNOV_AVAILFIN 

b. Residence = 2 

 
ANOVAb,c 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 17.263 8 2.158 2.878 .008a 

Residual 50.984 68 .750   

Total 68.247 76    

a. Predictors: (Constant), COLL, NFINNOV_HC, PFINNOV_TIME, INFO, 

PFINNOV_COMMUNICATIN, PFINNOV_SATISFACTION, NFINNOV_ECONRISK, 

NFINNOV_AVAILFIN 

b. Residence = 2 

c. Dependent Variable: INNOV_PRODSERV 

 
 

Coefficientsa,b 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.644 .768  2.139 .036 

PFINNOV_TIME .100 .125 .102 .801 .426 

PFINNOV_COMMUNICATIN .109 .112 .128 .972 .334 

PFINNOV_SATISFACTION .100 .157 .099 .638 .526 

NFINNOV_ECONRISK -.333 .142 -.381 -2.344 .022 

NFINNOV_HC .120 .178 .123 .673 .503 

NFINNOV_AVAILFIN .047 .158 .049 .296 .768 

INFO .150 .158 .125 .948 .347 

COLL .202 .129 .194 1.568 .122 

a. Residence = 2 



353 
 

Coefficientsa,b 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.644 .768  2.139 .036 

PFINNOV_TIME .100 .125 .102 .801 .426 

PFINNOV_COMMUNICATIN .109 .112 .128 .972 .334 

PFINNOV_SATISFACTION .100 .157 .099 .638 .526 

NFINNOV_ECONRISK -.333 .142 -.381 -2.344 .022 

NFINNOV_HC .120 .178 .123 .673 .503 

NFINNOV_AVAILFIN .047 .158 .049 .296 .768 

INFO .150 .158 .125 .948 .347 

COLL .202 .129 .194 1.568 .122 

a. Residence = 2 

b. Dependent Variable: INNOV_PRODSERV 

 

 


