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ABSTRACT

The management of the blood supply chain is considered of vital importance. This study
explores the role of supply chain visibility in the inventory and demand planning of blood
products. The study is based on a qualitative and inductive research design. Data were collected
through interviewing staff at various stages of the Scottish blood supply chain, and a template
analysis technique was used to analyse the collected data. Results showed that supply chain
visibility plays a vital role in the daily material flow of blood products, enabling an effective
response to emergencies with demand or supply shortages. Further, the study identified some
gaps associated with the Scottish blood supply chain in terms of providing their staff with the
information they desire. This study contributes to both supply chain visibility and blood supply
chain management literature. It highlights perceived benefits by having end-to-end visibility in
supply chains, especially in the context of blood supply chains. In addition, the study offers
insight into what information staff at various stages of the BSC believes they require.
Practitioners can utilise the identified visibility gaps to determine future development projects,
target resources to overcome the identified inhibitors and seek to develop further the factors
that enable SCV.

Keywords: Supply Chain Visibility, Blood Supply Chain, Inventory and Demand Management,
Information Sharing

INTRODUCTION

Inventory management of perishable products involves balancing on-shelf availability
with minimization of expiry related wastage (Ketzenberg et al., 2015). Consequently, failing to
do so can lead to unnecessary costs, lost sales or a weakened reputation for commercial
businesses (Zubi et al., 2012; Alshurideh et al., 2019; Aburayya et al., 2020a; Joghee et al.,
2021). However, this unbalance in the context of the blood supply chain can potentially have
fatal consequences (Stanger et al., 2012). While the blood shortage can lead to deaths and
complications for patients, blood wastage generates high costs (Piraban, Guerrero and Labadie,
2019). Indeed, managing the material flow of blood has been widely perceived as a challenging
task. Firstly, both demand & supply are uncertain and irregular (Belién & Forcé 2012).
Secondly, blood’ perishability restricts the possibility of keeping buffer stocks to cope with such
uncertainties (Duan & Liao, 2014; Tsang et al., 2018). Thirdly, blood is a scarce and limited
resource only produced by humans (Osorio et al., 2015). These challenges suggest that more
efforts need to be pursued when managing the demand and supply of blood products.

Central to the entire discipline of Supply Chain Management (SCM) is the concept of
Supply Chain Visibility (SCV) (Bailey & Francis, 2008). SCV refers to the ability of the supply
chain managers to access and share information pertinent to the SC strategy and the operations
of SC partners (Caridi et al., 2014). It has been conclusively shown that greater visibility
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reduces demand and supply uncertainties and reduces shortages, increases product freshness and
consequently reduces outdated (Kaipia et al., 2013; Ketzenberg et al., 2015; Lusiantoro et al.,
2018).

Extant research on inventory management of blood products tends to focus on
developing complex models and frameworks for minimizing expiry and shortages (Kopach et
al., 2008; Osorio et al., 2015). However, in their review of blood supply chain management,
Piraban and colleagues noted that most of the studies on the topic are limited to focusing on
hospital blood banks as opposed to the entire blood supply chain. Therefore, authors have called
for further qualitative research to comprehensively study the multiple echelons that comprise the
supply chain, their operational processes, and their connections (Stanger et al., 2012; Piraban,
Guerrero & Labadie, 2019).

Hence this study responds to these calls and attempts to to understand the role of SCV
in the inventory and demand planning of blood products. To do so, it will use the Scottish Blood
Supply Chain (SBSC) as the unit of analysis. Consequently, the central question in this study is:
What is the role of supply chain visibility in inventory and demand planning in the Scottish
blood supply chain?’

To answer the research question, three research objectives have been formulated as
follows:

(1) To identify what information drives inventory and demand planning decisions in the
Scottish BSC.

(2) To evaluate the current level of SCV in the Scottish BSC, hereunder the quantity
and quality of data captured, accessed and utilised in inventory and demand planning decisions.

(3) To identify enablers and inhibitors of SCV in the Scottish BSC.

The paper is organised as follows. Section 2 provides the theoretical foundation, which
informs the study and summarises the relevant literature. Section 3 outlines the research design
utilised in this study to answer the research questions. The fourth section presents key findings
and discusses these findings in relation to previous research. Section 5 summarises key findings,
highlights main contributions and outlines some limitations of this study.

LITERATURE REVIEW

Supply Chain Management, Inventory, & Demand Planning

Mentzer, et al., (2001, p.4) defined a supply chain as a set of three or more entities
(organizations or individuals) directly involved in the upstream and downstream flows of
products, services, finances, and/or information from a source to a customer. Supply Chain
Management (SCM) on the other hand, refers to the synchronisation and coordination of these
activities to reach a common goal which benefits both the individual supply chain actors and the
supply chain as a whole (Christopher, 2011; Mentzer et al., 2001). Inventory management is key
part of SCM and it is concerned with all decisions associated with stock in an organisation
(Waters, 2008). The literature has emphasized the importance of inventory management
because it contributes to an efficient material flow throughout the supply chain so that the goal
of SCM can be met (Cachon & Fisher, 2000). Inventory planning seeks to balance inventory
levels with service levels by minimising stock-outs, backorders and stock holding costs (Choi
2016). In other words, inventory planning decisions determine quantities and timing of
inventories with the purpose of aligning demand and supply (Tsou, 2008; Syntetos et al., 2009,
Taxakis & Papadopoulos, 2016; Mallidis et al., 2018; Aburayya et al., 2020b, ¢ & d). Such
decisions are interconnected with those involved in demand planning. Demand planning has
been conceptualised as the process of forecasting demand as well as transforming forecasts into
actions taken to meet that demand (Christopher, 2011; Kilger & Wagner, 2015; Al Mehrez et
al., 2020 a&b; Al Nagbia et al., 2020; Al-Khayyal et al., 2021; Hayajneh et al., 2021). The next
section reviews the literature on supply chain visibility which has been considered of vital
importance to increase the accuracy of demand forecast (Somapa, Cools & Dullaert, 2018).
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Supply Chain Visibility

Despite the literature on Supply Chain Visibility (SCV) suffers from inconsistent
definitions, the concept generally refers to the ability of the supply chain managers to access and
share information pertinent to the SC strategy and the operations of SC partners (Caridi et al.,
2014). However, to provide visibility of high quality, the shared information must be accurate,
relevant, timely and complete (Barratt & Oke, 2007). Previous research reports that high level of
SCV is achieved when the supply chain actors have access to the same information (Barratt &
Barratt, 2011; Costantino et al., 2014; Caridi et al., 2014). This is accomplished through
collecting, integrating and extracting intelligence from supply chain data (Mclintire, 2016).

SCV has been increasingly viewed as a key part in SCM research (Francis, 2008; Yu et
al., 2001),Particularly, Earlier research suggests that visibility can positively affect many SC
activities including manufacturing, planning, supplying, and evaluation (Lancioni et al., 2000).
Similarly, Kulp, et al., (2004) add that visibility can improve forecasting, planning, scheduling,
and execution activities within a SC. Additionally, visibility has been identified as an enabler for
strong relationship, enhancing the level of trust and having a common vision of the future
among SC actors (Spekman et al., 1998).

Previous research has established that visibility can be assessed by the quantity and
quality of the information shared between the supply chain leader and other supply chain
members at different tires (Caridi et al., 2010). The quantity dimension refers to how much of
the desired data is captured, shared and made accessible (Messina et al. 2018, Mclntire 2016,
Caridi et al. 2010). In contrast, the quality dimension can be measured in terms of accuracy and
timeliness of the shared information among SC partners (Caridi et al., 2010; Messina et al.
2018) and the relevance, usability, accessibility of this data (Mclintire,2016). In short, the
reviewed literature indicates that sharing relevant and timely information enhances SC visibility
(Barratt & Oke, 2007; Lusiantoro, Yates, Mena & Varga, 2018; Williams, Roh, Tokar & Swink,
2013). Most importantly, SCV becomes more important when the product lifetime is short,
suggesting that product perishability can strengthen the relationship between information
sharing and perishable products supply chain performance (Ferguson & Ketzenberg, 2006).
Hence, the section that follows critically examines the blood supply chain management
literature.

Blood Supply Chain Management

The fundamental goal of blood supply chain management (BSCM) is to satisfy demand
while keeping wastage at a minimum (Stanger et al., 2012a; Belién & Force, 2012; Yates et al.,
2017). From an SCM perspective, the blood supply chain (BSC) can be divided into four main
activities, namely (1) blood collection, (2) production of blood products, (3) inventory and (4)
distribution of blood and blood products (Osorio et al., 2015, Pierskalla, 2005, Stanger et al.,
2012a). Figure 1 below illustrates this in a linear fashion where material flows upstream from
donors and information flows downstream from the recipients.
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FIGURE 1
THE BLOOD SUPPLY CHAIN
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First, whole blood is collected from voluntary donors at donor centres (Stanger et al.,
2012a, SNBTS, 2019b). Collected whole blood is distributed to blood centres BCs for
processing. This involves testing for diseases and separating whole blood into blood products
and components with different characteristics and purpose of usage (Stanger et al., 20123,
Osorio et al., 2018). After blood is processed, blood units will be preserved in the BCs’
inventories or moved to Hospital Blood Banks (HBBs). The HBBs will further issue out blood
to the clinical teams and smaller hospitals. In Scotland, there are 39 blood banks (SNBTS,
2019Db). Distribution takes place several times between donation and transfusion. However, it
mainly concerns the material flow of blood products downstream towards hospitals and patients.
Nevertheless, in some BSCs, distribution also occur horizontally to reallocate blood units to
ensure usage of blood near it is their shelf-life (Stanger et al., 2013) or in case of shortages.

However, due to the characteristics of blood products and its demand and supply
patterns, there is no clear practical way of calculating optimal policies for inventory
management despite the large number of proposed models and frameworks (Osorio et al., 2015).
In addition, most commercial techniques are not directly applicable because of the consequences
of inventory shortages (Chapman et al., 2004) as well and the complexity of blood inventory
practices (Stanger et al., 2012a). Hence, authors called for further qualitative research on
methods with higher usability in practice where the human factor is taken into account (Stanger
et al., 2012; Piraban, Guerrero & Labadie, 2019). Additionally, the same scholars noted that
further research should look into the sources of data required and how staff can access and
interpret this in order to support their decision-making process. Meanwhile, few empirical
studies have proven the benefits of visibility beyond dyadic buyer-supplier relationships
(Kembro & Naslund, 2014; Kembro et al., 2017). A similar gap was found in the literature on
inventory management on blood products; despite highlighted the importance of visibility and
information sharing (Chapman, 2007; Stanger et al., 2012a; Delen et al., 2011). Consequently,
this study sets out to understand the role of supply chain visibility in the inventory and demand
planning of blood products.

METHODOLOGY

In order to study the role of SCV in the inventory and demand planning of blood
products, a phenomenon that is not sufficiently explored in existing research, an inductive
qualitative research method was employed because of the exploratory nature of the study
(Patton, 2002; Alshurideh, 2014; Ghannajeh et al., 2015; Al-Khayyal et al., 2020; Mashaq et al.,
2020; Leo et al., 2021). Given than the study focuses on the blood supply chain as a unit of
analysis, a case study reach strategy is deemed to be useful to gain deeper understanding and
allows discussion with different actors involved in BSC (Yin, 2003). Hence, the study adopts a
case study strategy where the Scottish BSC is considered a single case and the various supply
chain echelons are viewed as embedded cases (Sanders, 2016; Yin, 2003).

During the summer 2019, data were collected in the form of interviews with
participants involved in SBSC. Specifically, 7 interviews were conducted with 7 participants
with responsibilities related to the material flow of blood and blood products at various stages
and levels in the BSC. A purposeful sample technique was adopted to identify and select key-
individuals that are especially experienced with the phenomenon of interest (Creswell & Plano
Clark, 2011; Tongco, 2007; Alshurideh, 2010; Al Kurdi, 2016). The selection of both
interviewees and number of interviewees was done in collaboration with Scottish National
Blood Transfusion Service to ensure that the sample would provide meaningful insights of
various aspects of the BSC. The sample included staff both at the donor- and hospital-end of the
supply chain as well as staff positioned centrally with manufacturing or strategic
responsibilities. Five participants are in middle or senior level management positions whereas
P3 and P4 is considered being at a lower level of the organisational hierarchy. Participants’
experience in the blood transfusion service ranges from 3 to 21 years. The participants’ profile is
presented in Table 1.
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Table 1
PARTICIPANTS’ PROFILE
Participant Position in t_he supply Main responsibilities Year_s of
chain experience
Donor Market Communication with donors
P1 Engagement Team Daily manipulation of blood stocks 20 years
(DME) Direct marketing and donor recruitment
. Analytics
P2 Strate_gy and Business Planning 12 years
Planning Team (SBP) .
Forecasting
. Receiving donated blood
P3 MS?su?t?:t#Egg)& Processing and testing 3 years
P Issuing to HBBs
Receiving donated blood
. Processing and testing
P4 Mg;u?tiwzgg)& Issuing to HBBs 5 years
P Ensuring that blood products meet quality
regulations
Head of blood components and dispatch
. laboratory
P5 Man ufacturing & Overseeing the entire processing procedure 10 years
Dispatch (BC) : . .
Ensuring blood is received, processes &
utilised, & issued safely
Regional head of services
. . Issuing blood products to patients
P6 Patient services (HBB) Additional responsibilities for IT 21 years
development and supply chain interaction
Hospital transfusion Providing compatible blood for patients.
P7 P Blood ordering 18 years
laboratory (HBB) . A
Quality management responsibilities

Semi-structured interviews were adopted as being most likely to yield new insights
during the conversation between the interviewee and the participants (Myers & Newman, 2007).
In addition, participants were encouraged to express their views freely and raise new issues
relevant to the studied phenomenon (Ryan, Tahtinen, Vanharanta & Mainela 2012). An
interview guide consisting of 18 questions derived from the reviewed literature were developed.
The interview guide was sent to the participant days in advance to enable an efficient interview
and well-thought-out answers. Based on the nature of the conversation, the order of the
questions was not consistent from one interview to another and not all questions were asked
explicitly. The interview guide is presented in Appendix 1. Each interview lasted between 25
minutes and 40 minutes on average and were all recorded and transcribed. Most interviews were
conducted face-to-face and two interviews were made by phone.

Given that core existing theoretical constructs of supply chain visibility and blood
supply chain were available from the literature review section, template analysis technique was
used to analyse the data. Template analysis is a style of thematic analysis which combines a
thorough structure in analysing data with the flexibility to fit the analysis to the need of a
particular study (King, 2012). This technique is highly suitable when the researchers take an
experiential and phenomenological approach and in situations where the objective is to compare
different perspectives in a particular context (King, 2004). The template for this study was
developed around a hierarchy of themes where the three objectives serve as the top-level
themes.

FINDINGS & DISCUSSION
The primary aim of this study was to develop a better understanding of the role of SCV

in inventory and demand planning in the Scottish BSC. Specifically, the research objectives
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were: (1) To identify what information drives inventory and demand planning decisions in the
Scottish BSC; (2) To evaluate the current level of SCV in the Scottish BSC, hereunder the
quantity and quality of data captured, accessed and utilised in inventory and demand planning
decisions; and (3) To identify enablers and inhibitors of SCV in the Scottish BSC. To achieve
these objectives, semi-structured interviews were conducted with practitioners in the BSC.
Interview transcription was analysed using template analysis as presented by King (2018). The
template was developed around a hierarchy of themes where the three objectives serve as the
top-level themes. These themes are presented and discussed in the next subsections.

Information Driving Inventory & Demand Planning

The first objective of this study was to identify what information drives inventory and
demand planning decisions in the Scottish BSC. Findings suggest that inventory and demand
planning decision in the Scottish BSC is not only a based demand & supply information shared
upstream and downstream; but also depends on horizontal information sharing and this should
comprise relevant inventory information. For example, centrally in the BSC, P2’s team develop
monthly demand forecasts based on hospital demand trends, stock levels and blood usage.
Demand forecasts are shared upstream with donor teams, hereunder P1, so they can plan their
donor sessions. While ideally everything should be planned, P1 states that they often end up
being reactive to declines in downstream stock levels. Based on daily updated inventory
information, ad-hoc marketing activities are carried out to bring stock levels back to desired
levels. While Stanger et al. (2012a) stated that BSCs are push-oriented between at this stage,
findings suggests that both push and pull elements are present. In long term, collection is driven
by forecasts (i.e., push), whereas short term stock manipulation is driven by demand (i.e., pull)
derived from stock level variations. Previous research suggested that keeping large buffer-
inventories to cope with demand and supply uncertainties is not feasible due to blood’s
perishability (Duan & Liao, 2014; Tsang et al., 2018; Osorio et al., 2015). Hence, enabling a
reactive blood collection by frequently sharing downstream stock-levels helps the BSC to work
around that problem.

Information such as turnover, wastage levels & stock levels are shared among HBBs
for benchmarking purposes and for learning how to better manage inventories. While both P6
and P7 highlighter this as important, P7 suggested this was the main benefit from SCV.
Similarly, from P2’s perspective, such information from HBBs is used for identification of areas
for improvement and to target resources. Overall, all, these findings regarding the information
that drives inventory and demand planning are in line with information classification proposed
by Caridi & colleagues (2010).

Supply Chain Visibility in the Scottish Blood Supply Chain

The second objective of this study was to evaluate the current level of SCV in the
Scottish BSC, particularly the quantity and quality of data captured, accessed and utilised in
inventory and demand planning decisions. All participants were asked to assess the current
visibility in terms of the measures proposed in the literature review, particularly quantity and
quality (i.e., accuracy and timeliness) of the information sharing. The analysis resulted in two
main themes, namely (1) information quality and (2) information quantity. information quality is
made up of accuracy and timeliness. In terms of accuracy, no significant gaps were identified.
All participants stated that the exchanged information is generally reliable and correct.
However, some expressed concerns about the timeliness of the information exchange.
Regardless, a general assumption among the participants was that the relevant information was
considered as time-sensitive:

“One of the most difficult aspects of the BSC is its dynamic nature and the many delays
which exists in the system” (SBP, P2).
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P5 expressed that accessing closer to real-time inventory information would be
beneficial due to the highly fluctuating stock levels. Hence, decisions made regarding the
material flow at various stages of the BSC would often be based on slightly outdated
information. Consequently, enhanced timeliness would facilitate better decision making. P7,
who uses hospital data for benchmarking purposes, suggested that closer to real-time updates of
HBBs’ inventories would increase the utility of the information. Hence, enhanced timeliness
would allow both more accurate replenishment decisions and better help identify areas for
improvement. While it was expressed that timeliness could be improved, findings suggest that
the most substantial gaps relate to desired information not being accessible or shared. Table 2
outlines the main identified visibility gaps.

Table 2
IDENTIFIED SCV GAPS AS EMERGED FROM DATA
ANALYSIS
Supply Chain Visibility Gaps

Information Timelessness of hospital

quality information

Hospital demand information

Information Hospital Stock information

quantity BC stock information

Marketing effectiveness

The participants experienced inefficiencies which they perceived could be mitigated by
an increased level of visibility. P2 stated that not having to access real-time hospital data was
one of the supply chains current gaps. While daily updates are sufficient during routine
operations, real-time information were believed to be valuable in case of shortages or
emergencies. Consequently, moving to real-time information exchange with hospitals could be
viewed as an investment in enhanced resilience. Other participants experienced that the
timeliness of the information was satisfactory. While previous research has demonstrated that
SCV promotes forward planning (Barratt & Barratt, 2011; Sithole et al., 2016) and resilience
(Brandon-Jones et al., 2014; Mandal et al., 2016), little research on traditional supply chains
focused on the ability to benchmark supply chain actors against each other. However, Chapman
(2007) have identified this benefit in other BSCs, arguing it significantly improves inventory
performance. Thus, based on P7’s perceptions, increased timeliness could help the BSC improve
their inventory practises.

On the other hand, the guantity aspect of SCV were defined as the amount of desired
data captured, shared and made accessible for decision makers. Participants were asked
specifically to assess whether they felt they could access the amounts of data they needed to
support their inventory and demand planning decisions. Sometimes, marketing is simply
reacting to normal fluctuations in demand. Thus, while stock is naturally building itself up after
a decline, marketing has already taken corrective actions. Therefore, stock levels end up being
higher than desired. Consequently, the risk of outdates increases. While scholars have warned
about strictly sharing order information as that creates a delayed and distorted picture of real
demand (Prajogo & Olhager, 2011; Disney & Lambrecht, 2008), P1’s experiences show that this
also applies when only stock levels are shared. While Zhang, et al., (2011) highlighted the value
of inventory visibility downstream, they also emphasised making end-customers’ demand
visible. Hence, findings suggest that the complete demand signal is not being shared as far
upstream as to the donor teams. This is further demonstrated as P1 explained that they do not
receive information of planned increases in clinical activities.

In addition, findings suggest that there are gaps relating to inventory information. For
most participants located upstream from HBBs however, the concern is not having access to the
information in the first place, especially under exceptional circumstances. At the BC, all
participants thought that having access to all HBBs in Scotland would be beneficial. Participants
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explained that they could only see inventories of the SNBTS HBBs. The reason why they could
not access the remaining blood banks is because most HBB use of different IT-platforms.
However, the participants perceived having this additional information would not be required
during routine operations, which is in line with P2’s considerations. Instead, in case of
shortages, surplus or emergencies, it would be useful to know downstream stock levels to better
allocate blood throughout the country. At the HBBs, participants wished they had better
visibility of the BC’s inventories. However, similarly to participants at the BC, P6 thinks that
accessing this information would beneficial during times with low supply or high demand. In
contrast, P7 stated that having that visibility would allow better planning also of daily
operations. Thus, sharing the BC’s stock levels would promote better alignment of supply and
demand: “If we knew what was available at [the BC], we could move [transfusions] around
from start to finish of the week. If we had more visibility of the supply chain, we could plan
those things better” (HBB, P7).

The final gap relates to not having sufficient information regarding the supply side.
This was mentioned by P2 & P2. However, P1 also suggested that donor teams generated
unshared information which could be valuable further downstream. P5 stated that the lack of
visibility of what donor teams were collecting in terms of volumes, blood groups and dates of
collection forced them to make daily judgements on which products to produce. In line with this,
P2 explained that it was difficult to provide a full picture of the marketing activity. Information
on this was not captured properly anywhere. As the marketing activities have been proven to be
very effective, P2 said that better understanding of this would enable better planning of
inventories.

Enablers & Inhibitors of SCV

The third objective of this study was to identify enablers and inhibitors of SCV in the
Scottish BSC. The analysis on this aspect generated two main themes, namely (1) technological,
(2) organisational. At the technological level, the Scottish BSC currently uses a shared platform
which is known as ‘dashboard’ to connect the different HBBs by automatically pulling data out
of their Laboratory Information Management Systems (LIMS). This enables an exchange of
stock and trend data across the BSC, which participants perceived enhances planning,
benchmarking and resilience. However, the identified inhibitors relate to capabilities of the IT-
systems, the inability to communicate via IT-systems or staff not having accessed to the desired
IT-platform. While the ‘dashboard’ allows information sharing across various IT-systems, it is
limited by only providing daily updates. Participants interviewed at both the hospital-end and
the BC desire that closer to real-time information. P2 explained that the reason why they are not
having real-time updates today is due to IT-limitations. As enabling this would require
investments, there must be incentives to do so. According to P2, it was uncertain whether there
was a real requirement to have this capability. Hence, as scholars have suggested earlier, the fact
that IT requires financial investment do act as an inhibitor of SCV (Fawcett et al., 2008; Kembro
etal., 2017).

At the organisational level, the enablers relate to incentives, culture and having
common KPIs. According to P2, incentives to invest in IT infrastructure would likely contribute
to maturing most of the technological inhibitors into enablers. Further, The HBB participants
recognised mutual benefits in terms of the ability to benchmark and learn from others.
Interestingly, both P2 and P6 wished they could benchmark themselves against other countries.
Thus, it can be argued that there are incentives to share information and a culture for doing so.
This could further be grounded in the use of KPIs. P1 explained that they had KPIs depending
on performance downstream the BSC. For instance, keeping target stock levels, how well they
support production of certain blood products and wastage in the BSC. Thus, donor teams are
encouraged to purse SCV through their KPIs. Furthermore, wastage and expiry were highlighted
by all participants as a KPIs. As wastage numbers are highly dependent on balance between
demand and supply, it could act as common goal and a motivation to pursue closer
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collaboration. Indeed, Aligning goals throughout the supply chain have been demonstrated as a
key to success for SCV efforts (Bailey & Francis, 2008; Cap06-Vicedo et al., 2011).

However, the identified inhibitors at the organisational level are primarily relate to the
risk of misinterpretation. Kembro & Selviaridis (2015) found that risk of misinterpretation was a
main contributor to why SCV efforts are not pursued. This is supported by findings from the
Scottish BSC. BC participants believed there were potential benefits in sharing their stock
levels. However, they also recognised certain risks by doing so. Two of the participants
expressed concern about just-in-case ordering from HBB if they interpreted BS’s stocks as low:

“It is obviously good if they knew what our stock are, but at the same time they could
end up panic buying and ordering for example 10 O-negative when they do not actually need it”
(BC, P3).

This statement was confirmed by P6, who believed multidisciplinary working could
increase the risk to misinterpretation. As staff at smaller hospitals have a different skill set than
those working within the transfusion service, they might not have the same understanding of the
BSC system. Thus, it is crucial that HBBs understands the possibilities and constraints of the
supply side of the BSC. From P2’s perspective, the case is not to be able to share information
but rather doing that in appropriate format to the right people. It was further added that the
participant was unsure whether the managers in the supply chain were used to act on
information. Hence, SCV is not enabled just by sharing the information; it needs to be utilised as
well. Similar issues were expressed by the HBBs. While hospitals were sharing their forecasts,
P6 assumed that it required a cultural change for the supply chain to truly act on that
information.

IMPLICATIONS & LIMITATIONS

This study aimed to examine the role of supply chain visibility in inventory and
demand planning of blood products using the Scottish blood supply chain as the unit of analysis.
The study contributes to both BSC and SCV research. It provided empirical insight into benefits
from SCV beyond dyadic buyer-supplier relationships. Findings suggest that there are benefits
at stake for upstream supply chain actors when gaining visibility of downstream demand and
inventories. However, due to the context of this study, it also found that visibility of upstream
supply patterns and inventories are beneficial for downstream supply chain actors. Additionally,
it provided insight into what information is considered essential by practitioners to achieve an
efficient flow of blood resources and, consequently, enhance inventory performance. Hence, this
is one of few qualitative studies using the blood supply chain as the unit of analysis.

The study also makes practical contributions by offering insights into the practitioners’
needs regarding what information they desire to access when performing inventory and demand
planning of blood products. It provides an understanding of the importance of having timely
data from both upstream and downstream echelons (i.e., a transparent supply chain) to minimise
wastage while meeting the demand for blood. Hence, this study identified areas for
implementing big data-enabled applications and analytics to support demand and inventory
management in the BSC. Additionally, the study provides insight into what information staff at
various stages of the BSC believes they require. Practitioners can utilise the identified visibility
gaps to determine future development projects. Specifically, they can target resources to
overcome the identified inhibitors and further develop the factors that enable SCV.

Like any other study, this study has some limitations. First, the number of interviews
conducted is relatively low. Secondly, the findings of this study must also be generalised with
caution. As the BSC is different from other supply chains, it is not easy to generalise the
findings from an SCV perspective. Similarly, different BSCs in the world may have numerous
configurations, suggesting that this study's findings may not be applicable for all BSCs.

Future research should focus on obtaining data from larger samples to generalise its
findings better. Also, conducting a study over a longer time frame could measure actual
inventory performance before and after SCV was enhanced. Finally, research in the context of
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another BSC with a different layout could provide additional insights into our current
knowledge.
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