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A B S T R A C T   

Background: The efficacy of medicines depends on their accessibility and availability. Dedicated medicine 
shortage reporting systems (MSRS) have been set up in different countries, either mandatory or voluntary, 
following the recommendations of the World Health Organisation to ensure these. 
Objectives: To explore how the Medicine Shortages Reporting System (MSRS) can tackle medicine shortages 
through improved access and sustainability. 
Methods: Personnel directly involved in the reporting mechanisms for medicine shortages in eight (8) countries 
participated in semi-structured interviews. An interview protocol based on the Dynamic Capabilities View and 
Organisational Information Processing Theory (OIPT) was developed. It contained questions related to partici
pant’s views on the process involved in MSRS and how it was used to tackle shortages. Data were thematically 
analysed. 
Results: Three core elements were identified to influence MSRS’s ability to tackle shortages and ensure sus
tainability; (1) the ability to identify what information requirements the reporting system needs, (2) identify 
information processing capabilities, and (3) the ability to match requirements and information processing ca
pabilities through a dynamic capability decision-making process. The dynamic decision-making process involves 
reiteratively sensing shortages by understanding and validating information received. 
Conclusion: Building MSRS to tackle shortages for accessibility and sustainability is a systemic process that entails 
understanding the various elements and processes of MSRS. It includes defining medicine shortages, reconfi
guring resources, defining accessibility and ensuring the system’s sustainability. Our study provides insights into 
MSRS developed for mitigating medicine shortages and provides a framework for a sustainable MSRS. The 
findings extend the literature on medicine shortage management by identifying the various elements required to 
set up an MSRS. It also provides practical implications for countries that seek to establish MSRS to mitigate 
medicine shortages. Further studies could extend the number of participating countries to provide a clearer 
picture of the MSRS and how it can reduce medicine shortages.   

1. Background 

Billions of people take medicines every day. A report by Iqvia Insti
tute1 showed that global medicine use had increased at a 3% compound 
annual growth rate since 2014, with the volume of medicine use 
reaching 4.5 trillion doses in 2022. Medicines and vaccines are critical to 
fighting diseases globally.2 They are among the most clinically 
cost-effective health interventions.3 However, medicines can only be an 
effective intervention if accessible, available and in constant supply. 
Medicine shortages are common among healthcare providers 

worldwide, increasing alarmingly.,4 The underlying causes of medicine 
shortages are multifaceted and complex.5–10 These include regulatory 
changes11–13 supply chain management issues,4 political and monetary 
challenges,14 natural disasters and pandemics.15 These signal vulnera
bilities in the pharmaceutical supply chain. 

The COVID-19 pandemic further exacerbated the pharmaceutical 
supply chain’s vulnerability. It threatened the global surge in the pro
liferation of falsified and substandard medicines. For instance, due to 
national treatment regulations, China and India (the world’s largest 
pharmaceutical producers) were prohibited from exporting 

* Corresponding author. 
E-mail addresses: e.v.yaroson@hud.ac.uk (E. Vann Yaroson), g.quinn@bradford.ac.uk (G. Quinn), l.breen@bradford.ac.uk (L. Breen).  

Contents lists available at ScienceDirect 

Research in Social and Administrative Pharmacy 

journal homepage: www.elsevier.com/locate/rsap 

https://doi.org/10.1016/j.sapharm.2024.02.010 
Received 17 November 2023; Received in revised form 9 February 2024; Accepted 13 February 2024   

mailto:e.v.yaroson@hud.ac.uk
mailto:g.quinn@bradford.ac.uk
mailto:l.breen@bradford.ac.uk
www.sciencedirect.com/science/journal/15517411
https://www.elsevier.com/locate/rsap
https://doi.org/10.1016/j.sapharm.2024.02.010
https://doi.org/10.1016/j.sapharm.2024.02.010
https://doi.org/10.1016/j.sapharm.2024.02.010
http://creativecommons.org/licenses/by/4.0/


Research in Social and Administrative Pharmacy xxx (xxxx) xxx

2

products.16,17 The uncertainty resulted in consumers engaging in panic 
buying/stockpiling and, in some cases, departing from the regulated 
medicine supply chain.18 There was also agitation for potential vaccine 
shortage due to global demand for the essential Pfizer product, the 
logistical challenges in the product pipeline (cold transport/storage), 
and the more significant impact on LMICs.19 That being the case, med
icines shortages are a constant in the pharmaceutical supply chain. 

Various solutions have been recommended to solve shortages, such 
as strengthening procurement for small markets and standardising and 
promoting longer-term procurement contracts.11,12,14,20 Some of these 
solutions are time-consuming, technically complex and financially 
intensive.21 Activities embarked upon to mitigate these shortages have 
negatively affected stakeholders. They include medication errors, 
adverse drug reactions, increased costs, stress on healthcare pro
fessionals, and sometimes patient death.7,11,22–24 

The World Health Organization21 urged member states to implement 
guidelines and reporting system strategies to mitigate shortages.25 It 
offers a more specific solution as stakeholders are required to register 
shortages in advance to a medicinal regulatory authority and special 
initiatives in monitoring stock levels.6,25–28 The reporting system’s data 
can promote early anticipation of shortages and efficient supply fore
casting, and many countries have since adopted these frameworks for 
reporting shortages. We argue that the absence of an international 
benchmark to guide stakeholders on how shortages should be reported 
may be responsible for the inability of these reporting systems to miti
gate shortages. For instance, in EU countries, medicine authorisation 
holders (MAH) must report shortages two months before occurrence.29 

The EU market for medicines remains fragmented despite the EU having 
a single market and being the second-largest pharmaceutical market in 
the world. 

With MSRS, stakeholders are expected to report any shortage expe
rienced nationally regarding duration, causes and available alternatives 
(if known).6,21 Some countries (e.g., Belgium, France, and Australia) 
have strict regulatory requirements and accompanying penalties for 
reporting shortages. In contrast, other countries (Denmark, Iceland, 
Ireland, Latvia, Norway, Slovenia, Switzerland and the United States) 
require voluntary notifications. In countries with voluntary notifica
tions, shortages may be reported by wholesalers, pharmacists, patients 
and other healthcare professionals. In these instances, regulatory au
thorities may be required to confirm these shortages before further ac
tion is taken. These have highlighted disparities in data collection 
processes. 

Existing literature examining the efficacy of MSRS has highlighted 
several shortfalls. These include a lack of a unified definition and limited 
information on the nature and scope of shortages.6 Thus, if a manufac
turer reported a shortage, assessing whether its competitors could buffer 
it was difficult. Tan et al.27 also evaluated the Theraputic Goods 
Administration (TGA) efficacy, the Australian national monitoring of 
medicine shortages. They found that most healthcare professionals were 
unaware of the monitoring system despite experiencing shortages. 
Pauwels et al.26 argued that most reporting systems’ dimensions were 
not nationally focused. Assessing whether a medicine reported as a 
shortage was intended for a global or regional market was challenging. 
Similarly, these national reporting mechanisms are effective in countries 
with strict regulatory authorities with relatively advanced capabil
ities.28 The issues highlighted in the literature signify a gap in under
standing how reporting systems can enhance the decision process 
necessary to curb medicine shortages and foster sustainability. A recent 
communication by the European Commission,30, highlighted that the 
obligation of stakeholders to report shortages has not been compelling 
because of supply chain issues or commercial decisions. 

The organisation information processing theory (OIPT) suggests that 
harnessing the benefits of an information processing system entails 
adequately identifying its needs and capabilities and how best to match 
them.31 Within this lens, our study explores existing national reporting 
systems to identify the information processing requirements for MSRS. 

These requirements are pertinent to ensure access. We also explore how 
these requirements can adequately match the national information 
processing capabilities and how sustainable the matching process is. The 
dynamic capability (DC) theory also provides a framework for under
standing the matching process between the conditions and capabilities 
of national reporting systems. In doing this, we extend OIPT and med
icine shortages literature. 

We contribute to the existing literature by tackling the following 
research questions.  

1. What are the information processing requirements for developing a 
national reporting system for medicine shortages?  

2. How can a national reporting system curb medicine shortages with a 
particular focus on access and sustainability? 

Our findings also have implications for policymakers as we identify 
information system requirements for MSRS and provide a framework for 
setting up national reporting systems. This paper is divided into four 
sections. The next, Section Two, outlines the methods used. The results 
and discussions are presented in Section Three, and conclusions are 
made in Section Four. 

2. Methodology 

Medicine Shortages Reporting Systems (MSRS) are used to mitigate 
the impact of medicine shortages. This section presents the methods 
used to address the research questions. 

2.1. Design and settings 

This study worked with personnel who had access to the reporting 
system in each country under study to explore the efficacy, accessibility, 
and sustainability of their medicine shortages reporting system. This 
study follows the recommendations from the Medicine Shortages 
Stakeholders Symposium held at the University of Bradford in 
September 2019.32 This examination was guided by current research 
and thinking in this field. 

2.2. Ethical consideration 

Ethical approval was awarded by the University of Bradford. Par
ticipants were fully advised of the study’s aims and objectives, and 
consent was provided at the time of interviewing. 

2.3. Study design 

This study aimed to understand how the Medicine Shortage 
Reporting System (MSRS) can be used to mitigate medicine shortages. 
An exploratory qualitative analysis approach was used to collect and 
analyse data to achieve the study’s objectives. An interview protocol 
was designed based on extant literature and was deployed via semi- 
structured interviews. It allowed the researcher to probe further for 
clarity.33 This process provided as much information as possible, 
addressed the study’s underlying goals and adequately translated the 
interviewees’ perspectives. The consolidated criteria for reporting 
qualitative research (COREQ) guideline was followed. 

The semi-structured interview is suitable for exploring limited 
research areas (e.g., Medicine Shortages Reporting System) where 
detailed participant insights are required. The interview protocol was 
developed after an extensive review of relevant literature.6,11,14,26,34–37 

The interview protocol (in Appendix A) focused on the efficacy, 
accessibility, and sustainability of the MSRS in mitigating medicine 
shortages. Therefore, the interview questions included exploring the 
reporting system’s processes, the reporting system’s integration, and the 
governance of the reporting system. 
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2.4. Participants and demographics 

A purposive sampling strategy was adopted.38 Data were collected 
from personnel who had in-depth knowledge about the phenomenon 
under study and were directly involved in reporting medicine shortages 
was essential. The inclusion criteria were that all countries in the study 
had an established reporting system for medicine shortages. Participants 
were recruited through professional networks and referrals. Thus, data 
were collected from the following countries- Australia, Belgium, 
Denmark, Finland, Spain, Italy, Ireland, and the United States-using 
semi-structured interviews between March 2nd and July 8th, 2020. 
We emailed participants to explain the objective of our research, and 
consent was provided. 

Table 1 summarises the countries that participated in the study and 
the participants’ code. 

2.5. Data collection 

The context of MSRS is a novel phenomenon, so interviews were 
conducted to gain rich insights. Interviews are best suited when 
answering ‘How’ questions.39 The interviews were semi-structured as 
they permitted the interviewee to provide additional information and 
encourage freedom of expression. The interviews were conducted using 
secure telephone lines, digitally recorded with the respondents’ 
permission, and fully transcribed to ensure the data’s reliability and 
internal validity. Transcripts of interviews were sent back to participants 
to comment and/or make alterations that facilitated member checking 
and a method of quality control and validation.40 The primary data 
collection source was semi-structured interviews. However, the study 
also relied on interviewees’ documentation to facilitate evidence 
triangulation.39 

2.6. Theoretical background 

The WHO defined medicine shortages as the inability of supply to 
meet patient demand. The unavailability of medicine affects patients’ 
quality of care and enhances financial complexities.41 Medicine short
ages are not new; however, the recent increase in medicine shortage 
reports calls for a more specific approach to tackling the problems.4,42 A 
national system for early notification of medicine shortages has been 
identified as critical to addressing the issue11,21,30 and has been adopted 
globally. The underlying idea is that the information generated will 
allow stakeholders to plan and prepare for a shortage, reducing its 
impact on patient outcomes. 

There is a lack of consensus on the definition of medicine shortages, 
as provided in Table 2. Some studies regard a shortage of medicines as 
the inability of patients to access the required medication as and when 
due.26 Other studies refer to medicine shortages concerning the phar
macies43 or delays in supply on a specific day.44 Some studies have 
focused on analysing shortages from a source perspective in examining 
definitions.45 These definitions highlight significant differences in the 

Table 1 
Participating countries.  

Country Agency Participants 
Code 

Australia Therapeutic Goods Administration AUS 
Belgium Belgium Federal Agency of Medicines and 

Health Products 
BE 

Denmark Amgros, Department of Logistics DN 
Finland Finnish Medicines Agency in Finland FL 
Ireland Health Products Regulatory Authority IR 
Italy Regional Hospital, Milan. IT 
Spain Spanish Agency for Medicines and Medical 

Devices 
ES 

United 
States 

American Society of Health-System Pharmacists. The US  

Table 2 
Defining medicine shortages.  

Authors Definition 

Chapman et al. (2022)25 Consider a medicine shortage to exist 
when supply is insufficient to meet 
demand at the national level and may 
include both temporary and permanent 
discontinuations. 

EFPIA European Federation of 
Pharmaceutical Industries and 
Association (2022)47 

‘The shortage of a medicinal product for 
human use occurs at a country level when 
supply does not meet the patient needs at 
a national level for a period of more than 
two weeks.’ 

European Medicines Authority (EMA) 
(2022)48 

“‘Shortage’ means a situation in which the 
supply of a medicinal product that is 
authorised and placed on the market in a 
Member State (…) does not meet the 
demand for that medicinal product (…) at 
a national level, whatever the cause; ” 

ASHP-American Society of Health- 
system Pharmacists (2020)43 

The supply issue affects how the 
pharmacy/dispenses a medicine product 
or influences patients’ care when 
prescribers must use alternative agents. 

Food and Drug Administration (FDA) 
(2019)46 

A period when the demand or projected 
demand for the drug exceeds the supply of 
the drug 

Beck et al. (2019)49 The unexpected unavailability of a drug, 
often without precise knowledge of when, 
or if, the desired drug will be available 
again, what alternatives are available, 
and/or what risks these alternatives 
entail. 

Bochenek et al. (2018)29 A drug is unavailable when enterprises 
responsible for the drug’s marketing 
cannot deliver that drug for an 
uninterrupted period of four consecutive 
days to the community pharmacies, 
hospital pharmacies or wholesalers in 
Belgium. 

World Health Organisation (WHO) 
(2017)21 

The inability of supply to meet patient 
demand. 

De Weerdt et al. (2015)46 Drug shortages involve supply-side’ and 
‘demand-side’. The supply side is defined 
at the ‘pharmacy level’. It is defined as a 
situation ‘when the Medicine 
Authorisation Holder (M.A.H.) cannot 
supply to wholesalers/pharmacies, or 
when the wholesaler cannot supply to 
pharmacies’. A drug shortage on the 
demand side implies a supply problem at 
the ‘patient level’ when pharmacies 
cannot supply the drug to patients. 

Heiskanen et al. (2014)11 A medicine supply issue requires a change 
that impacts patient care and alternative 
agents. 

Pauwels et al. (2014)26 Medicine shortages are shortcomings in 
the supply of a medicinal product, making 
it impossible for suppliers to meet the 
product’s demand at the patient level. It 
affects all healthcare system stakeholders 
such as patients, pharmacists, clinicians, 
the pharmaceutical industry, and policy. 

Gloor et al. (2013)50 Medicine shortages are the adverse effects 
on the continuity of supply and/or 
unavailability at the point of dispensing 
due to natural disasters, manufacturing 
problems, noncompliance with regulatory 
standards, packaging shortages and 
unexpected demand. 

Dragic (2012)44 Medicine shortages are "every delay in 
monthly medicine supply". 

Gu et al. (2011)51 The total supply of all clinically 
interchangeable versions of FDA- 
regulated medicines is inadequate to meet 
the current demand and user level.  
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scope of a medicine shortage and the time frame for a medicine to be 
classed as short in supply.46 

Defining medicine shortages is pertinent as it aids in setting the scope 
of how issues of medicine shortages should be addressed. Therefore, it is 
imperative to identify the characteristics of medicine shortages to un
derstand how the MSRS works successfully. 

Medicine shortages can devastate the healthcare system.7,11,22,25,52, 

53 It may compromise the quality of care and threaten patient safety. For 
instance, the European Association of Hospital Pharmacists (EAHP) 
showed that medicine shortages directly affected care cancellations, 
medication errors, suboptimal treatments, stress on healthcare workers 
and death of patients.54 Postma et al.55 showed that medicine shortages 
impacted clinical, humanistic and economic outcomes in the 
Netherlands. 

Two theoretical lenses-the organisational information processing 
theory (OIPT) and the dynamic capability perspective were adopted to 
understand how medicine shortages reporting systems (MSRS) can be 
used to curb shortages. These will be explained in detail in the following 
sub-sections. 

2.6.1. Organisational information processing theory (OIPT) 
Organisational information processing theory (OIPT) concerns how 

organisations manage information in a complex environment with high 
uncertainties.31 It offers perspectives on how organisations make sense 
of the information available in complex settings.56 Thus, from an OIPT 
perspective, developing information processing capabilities is essential 
for organisations to effectively make decisions.56 In this respect, infor
mation is viewed as a critical resource of the organisation and its 
structures, mechanisms and processes are designed based on the infor
mation flow.57 Information quality is essential in addressing uncertainty 
within complex environments for improved decision-making. For in
formation processing tasks, organisations need to determine the type of 
data, the requirements for data generation and processing and the 
decision-making level.56 

Therefore, OIPT elements include its information processing re
quirements, capabilities and the ability to match the two.58 Information 
processing requirements are the information an organisation requires to 
make decisions within a complex environment. OIPT stresses the 
importance of the fit between requirements and abilities as it permits 
insightful decision-making. To this end, organisations must determine 
their information needs and develop capabilities to match them.31 For 
instance, countries faced with medicine shortages can resolve the issues 
by deciding how best to address them by analysing the information 
received through their reporting system. Sometimes, managers ana
lysing these reports may become overwhelmed by the nature or fre
quency of communication. Thus, successfully mitigating medicine 
shortages relies on the fit between the reporting systems’ requirements 
and information processing capabilities. 

Managers are often tasked to make decisions when they encounter 
medicine shortages, which are complex and uncertain. It is critical to 
understand their information processing requirements. Several studies 
have used OIPT to validate the importance of information systems in 
several spheres of business operations and enhance decision-making 
capabilities.59,60 However, limited studies have used this theoretical 
lens to analyse how reporting systems (MSRS) set for decision-making 
can mitigate disruptions. To this end, we extend the literature by 
providing empirical evidence. 

2.6.2. Dynamic capability theory (DC) and MSRS 
As defined by,61 dynamic capability (DC) theory is the ability of a 

firm to strategically create, expand, or modify existing resources to 
adapt to changes within its external environment. The principle of DC 
explains how organisations sense, seize, and reconfigure their resources 
in adapting to the changes in their external environment to achieve 
sustainability.61–63 DC is thus categorised into three phases-sensing, 
seizing and transforming. The sensing phase includes all the processes 

that facilitate an organisation’s collecting and analysis of information 
about its environment. At the seizing stage, sensed prospects are 
addressed through new methods and/or services. The seizing phase is all 
about responding to the information received; time is essential if iden
tified opportunities are to achieve dynamism and sustainability.64 The 
transforming phase of the dynamic capability view entails reconfiguring 
assets and enhancing existing capabilities. Operational efficiency is 
achieved at this stage through routines as it involves continuous moni
toring, control, and adaptation to the external environment.65 DC pro
vides an analytical framework that aids in capturing how organisations 
respond and adapt to changes in their territory.62 Therefore, addressing 
the rapid changes within an organisation’s external environment re
quires the constant renewal and integration of both internal and external 
resources.62 

In this study, DC is used to explore how MSRS can be developed to 
mitigate shortages. MSRS capabilities would require exploiting existing 
resources and creating new capabilities in seeking efficiency, adapt
ability, and sustainable practices. DC advocates that understanding the 
process of information systems capabilities is pertinent to fostering 
sustainability and competitiveness. Since this study seeks to understand 
how national reporting systems can mitigate the impact of medicine 
shortages, DC can be employed as a theoretical lens in explaining the 
development process. 

Dynamic capability theory has been used to comprehend information 
systems development and operations.66 Since information is not static, it 
is essential and informative to understand the development of these 
systems in motion. Thus, DC can be regarded as appropriate as it cap
tures the capabilities of the processing systems. 

The dynamic capabilities perspective as an analytical framework 
follows the ‘theory matching’ approach.67 The matching technique has 
been used in several studies, such as.68 It improves this research’s rigour 
and external validity. Therefore, this study adopts the DC perspective, 
where the three constructs of sensing, seizing and transforming are used 
to analyse the data. It also facilitated subsequent discussions on how the 
MSRS can enable the fit between ‘information processing requirements 
and its capabilities (see Fig 1). 

2.6.3. Overview of the adoption of medicine shortages reporting systems 
(MSRS) in various countries 

A MSRS is a tool to report shortages and facilitate information 
sharing among PSC stakeholders. The notion here is that if medicine 
shortages are reported accurately and timely, then the impact of a 
shortage can be mitigated.21 Table 3 provides an overview of MSRS 
across various countries. 

The US was one of the first countries to adopt a national reporting 
system through the Food and Drug Administration (FDA) for medicine 
shortages in 2011.11,22 The American Society of Health-system Phar
macists (ASHP) maintains the database to notify healthcare pro
fessionals early of shortages. It thus facilitates preventing and mitigating 
the impact of medicine shortages. To this end, manufacturers must 
report to the FDA about possible discontinuations of medicines for se
vere or life-threatening conditions. It seems that these measures have 
had an impact. The number of shortages in the United States decreased 
by 24% in 2012 and 60% in 2013, respectively.11 Acosta et al.6 argue 
that the databases are not broad in scope as they fail to capture the 
necessary information required for forecasting and planning. 

In Australia, the Therapeutic Goods Administration (TGA) has a 
dedicated website to notify and monitor Medicine shortages. It began in 
May 2014.27 This reporting system was established as an information 
initiative for stakeholders to anticipate and plan for medicine shortages. 
However,27 revealed that many healthcare professionals who partici
pated in the study did not understand how the system worked or how to 
access the required information for effective planning. The study also 
did not reveal the timing for medicine shortage notification and how the 
data generated was employed. 

In Finland, medical shortages are reported through mandatory 
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notifications from marketing authorisation holders.35 Further, the Ital
ian reporting system’s scope encompasses various information. There 
are no limitations on the type of medicines included in the reporting 
system. All stakeholders of the health care system are eligible to submit 
reporting. However, in their study on reporting procedures,26 found that 
only a limited proportion of the reported shortages were notified in 
advance. The complicated early anticipation by a health care profes
sional jeopardised patient care. It implies that there was no notification 
period for reporting a shortage. Similarly, although over 50% of re
spondents of a European Association of Hospital Pharmacists (EAHP)4 

survey highlighted the mandatory reporting of medicine shortages by 
stakeholders in their respective countries, over 50% were unaware of a 
standard procedure and database. Experiences can be derived from 
cross-country comparisons, even if a given country’s characteristics are 
not entirely consistent in geographical location, size, demography, 
economy, or type of healthcare system. 

Following the preceding paragraphs, it is imperative to understand 
how different national reporting systems operate regarding accessibility, 
information requirements and usefulness in curbing shortages. This gap 
in knowledge forms the basis of this research study and subsequent 
analysis. 

The call for a reporting system on medicine shortages rests on its 
information-sharing strategies. Information sharing has been identified 
as pivotal in building resilience in supply chains as both a recovery and a 
resistance element.68,69 Information-sharing proponents argue that 
managing demand and supply-related information is critical for capacity 
building and decision-making when responding to environmental 
changes.70 

Information sharing is the degree and willingness of stakeholders to 
share relevant critical information necessary to mitigate the impact of 
supply chain disruptions.71 Information sharing enhances supply chain 
visibility, increases collaboration, and supports spreading information 
pertinent to supply chain members.72 Thus, information sharing reduces 
the uncertainties associated with disruptions, fosters decision-making, 
and facilitates planning and recovery from disruptions.73–75 Tools that 
facilitate information sharing include but are not limited to information 
technology (IT) systems.76–78 

Some studies argue that enabling an information-sharing environ
ment may not ensure proactive information-sharing.79 For instance, 
managers may perceive information as a commercial resource that could 
be used opportunistically and are reluctant to share it.70 Although many 

studies emphasize the benefits of information sharing in the supply 
chain, empirical evidence supporting these claims is limited.80 Also, the 
lack of confidence in supply chain partners, absence of trust, power 
asymmetry and overdependence on information technology have been 
suggested as inhibitors of the efficacy of information sharing.78 

Thus, researchers’ divergent views indicate a dilemma regarding the 
benefits of information sharing and building resilience strategies. It is 
vital to comprehend the factors facilitating information sharing and how 
they can mitigate supply chain disruptions. These notwithstanding, 
harnessing the dividends of information sharing requires accurate 
timing and quality of information. 

2.7. Harmonisation of medicine shortages management system 

More recently, there has been evidence of regions attempting to 
harmonise MSRS activities. For example, the European Union (EU) is a 
single market and the second-largest pharmaceutical market in the 
world. In 2019, the European Medicines Authority29 provided a unified 
process of how medicine shortages should be reported and addressed. 
This harmonisation report stressed the importance of tackling medicine 
shortages at national levels. It could only be reported to the Medicine 
Authority Holders (MAH) when a shortage affected more than one 
country. The EU provided tools and support in addressing critical 
shortages when the shortage spanned more than one country. This 
approach has multiple benefits to all state partners but, more impor
tantly, offers additional support for smaller nations. 

However, in defining national-level shortages, the29 explained that 
logistics and/or national redistribution issues are not considered. It 
implies that Member States are responsible for managing and resolving 
shortages within their State Boundaries.30 Due to the complex nature of 
the pharmaceutical supply chain, if these shortages are not adequately 
addressed at regional levels, they may spiral into national-level short
ages with rippling effects across the boundaries of the Member States.34 

The harmonised medicine shortages reporting in the EU also high
lights differences in how Member States report shortages at regional and 
national levels. As stated in the communication brief, ‘Individual Member 
States will determine the preferred method of notification (e.g. email, pdf 
form, online data collection system)’30 pg. 11). 

Data collection inconsistencies may affect data quality regarding 
validity, errors, and sometimes outdated information.81 Coupled with 
the complexities of the pharmaceutical supply chain, this may have 

Table 3 
Summary of MSRS across countries sampled in this study.  

Country Australia Belgium Denmark Finland Ireland Italy Spain United States 

Size of Country Large Large Small Small (2 
wholesalers) 

Small (2 
wholesalers) 

Large Large Large 

Length of time 
reporting 
system has 
been in place 

Jan 2014 was 
voluntary, 
Mandatory since 
January 2019 

October 2018 April 2018 January 2020 it 
was updated. 

September 2018 January 
2019 

January 2019 2001 

Preferred form 
of the 
reporting 
shortages 

Electronic not 
integrated 

Electronic not 
integrated 

Electronic not 
integrated 

Manual Manual collated 
and uploaded on 
the system 

Manually 
collated and 
uploaded 

Use of 
information 
technology 

Electronic/not 
integrated 

Reporting 
system 
control 

The Commonwealth 
government. 
Australian 
government. 

Belgian 
government/ 
Nationally 

Danish 
medicine 
agency/ 
Amgros also 
has 5 local 
divisions 

The 
government, 
Finnish 
medicine 
agencies 

Health products 
regulatory 
authority and 
stakeholder based. 

Italian 
medicines 
agency 

Spanish 
government 
agency 

American 
society for 
health 
pharmacists 

Penalty Yes No No No No No Yes No 
Accessibility More detailed to the 

DOH 
Some parts of the 
information 
received are made 
publicly 
available. 

No Not accessible to 
everyone since it 
is not mandatory 

Transparency so it 
is open to 
everyone. All 
stakeholders 

Authority 
only system 

Authority- 
only system. 

Public website, 
accessible to 
anyone who 
needs it 

Legal 
implication 

Yes No No No No No No No  
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adverse effects on the ability of the reporting system to tackle shortages. 
Our study seeks to address these underlying issues. We focus on how 
countries tackle varying perspectives of medicine shortages. Our aim is 
to ensure that these processes are accessible and sustainable within 
national boundaries and, as such, mitigate possible ripple effects. 

2.8. Accessibility and sustainability of MSRS 

Sustainability refers to developing the needs of the present without 
compromising future generations’ ability to meet their own needs 
(World Commission on Environment and Development).82 It refers to 
sustainability as the ‘triple bottom line approach.’83 Sustainability is broad 
and complex, consisting of environmental, social, and economic is
sues.84 It entails continuous learning to tackle environmental concerns 
effectively. Discussions around the sustainability of information tech
nology systems are limited as most sustainability issues focus primarily 
on environmental and ecological issues.85 A reporting system’s sus
tainability requires close collaboration and information exchange 
among stakeholders enabled by information systems to mitigate 
distortion and generate solutions.78 These include automation, infor
mation, transformation and infrastructure.86 Automation involves 
automatic information notification, which is then transformed with 
available resources. 

Accessibility of information systems refers to the capacity of users to 
retrieve desired information as required. It is defined by the information 
system features.87,88 The dimensions of accessibility adopted in this 
study include access to information sources, the interface of information 
and the capacity to retrieve the information.89 Therefore, this study 
explores the accessibility and sustainability of MSRS in tackling 
shortages. 

2.9. Data analysis 

The interview transcripts were imported into QSR N-Vivo Version 
12. A research team member conducted the data analysis using thematic 
analysis to present a comprehensive account of themes related to the 
study’s objectives. Therefore, this study followed the six-step method for 
theme development.90 One researcher initially coded the interviews 
using open coding and constructs from the literature’s dynamic capa
bilities and Organisational Processing Theory. Coding was achieved 
through repeated readings of the transcripts to understand the data and 
identify fragments that referred to various parts of the research ques
tions. Two other experienced researchers in supply chain management 
and pharmacy reviewed these themes. Any areas of disagreement were 
resolved, and this was done to ensure the research’s validity.91 Verbatim 
quotes were also used to facilitate discussion and enhance the study’s 
reliability. 

3. Results 

This study aimed to understand how the Medicine Shortage 
Reporting System (MSRS) is used to mitigate medicine shortages by 
exploring MSRS’s use worldwide. A summary of MSRS dimensions for 
the sample of countries that participated in the study is provided in 
Table 3. The country sizes varied from small countries (two wholesalers, 
Finland and Ireland) to large countries with several logistic service 
providers, wholesalers, and manufacturers (Italy, US). The analysed 
data showed that apart from the US, which has had an MSRS since 2001, 
most countries have reporting systems under seven years old. Unlike 
Spain, which recently rolled out an integration plan with its General 
Practitioner database, the reporting systems examined in this study are 
not integrated into other databases. 

The table also shows that the reporting systems in the US is nation
ally managed. However, the University of Utah privately runs the 
American Society for Health-System Pharmacists (ASHP) medicine 
shortage database. Amgros in Denmark contains information regarding 

medicine shortages for hospital pharmacists. Reporting a shortage by 
stakeholders was only mandatory in Australia and Spain, with associ
ated penalties. 

Participants were asked to explain how their national reporting 
systems functioned, their accessibility, information requirements for 
shortages reporting, and the information transforming process capable 
of tackling shortages. After thematic coding, three core themes were 
highlighted. It was found that MSRSs are systemic and involve (1) 
identifying its information requirements, (2) Identifying the national 
information processing requirements, and (3) the dynamic capability of 
matching the ability to match 1 and 2 in its decision-making processes. 

3.1. Identifying MSRS information processing requirements 

The analysed data showed that identifying the processing re
quirements of the MSRS was critical. It involved the various phases that 
occurred when MSRS interacted with an uncertain environment. The 
respondents explained that these included defining medicine shortages, 
identifying the nature, causes, frequency, and duration of these short
ages and the sources of the information on shortages. 

3.1.1. Defining medicine shortages 
The respondents stated that defining what constituted a medicine 

shortage (AUS, US) was essential as this formed the foundation for how 
stakeholders reported a shortage and how shortages were addressed. As 
revealed by the interviewees (ES, IR, DN, FL), the definition set out by 
the European Medicines Agency (EMA)29 was adopted for countries in 
the EU. All stakeholders were made aware. Therefore, as defined by 
EMA, a medicine shortage is the inability of supply to meet demand’. The 
research respondents, however, explained that it was pertinent to un
derstand what constituted supply and demand. Therefore, questions like 
the nature of the order, the geographical location of the shortage, and 
whether the shortage resulted from product discontinuation or product 
recall were posed to correctly understand the nature of the shortage. 

3.1.2. Causes of medicine shortages 
According to the respondents, understanding the root causes of a 

medicine shortage facilitated the velocity at which information was 
processed through the MSRS and enabled strategy development. The 
data analysed showed several causes of medicine shortages, ranging 
from manufacturing to logistic and regulatory issues, to name a few. A 
research respondent, IR, explained that it was imperative to ascertain 
the root causes of a shortage as tackling a shortage from the source could 
foster a quicker recovery mechanism. Thus, understanding the cause of a 
medicine shortage helped the MSRS focus their resources on tackling 
issues better. An example of this is provided below: 

Because we have done significant research on the reasons behind the 
shortages and the implications for patients and healthcare professionals, 
that is our way of knowing what we need to focus on and what needs to be 
done. FL. 

3.1.3. Duration of shortages 
The respondents indicated that stakeholders were required to indi

cate their duration in reporting and disseminating information about 
shortages. This was pertinent as it also determined the forms of strate
gies to adopt. 

3.2. National information processing requirements 

National information processing capabilities refer to the capacity to 
manage information received to support decision-making in a complex 
environment. These involve the capacity of the MSRS to acquire, record, 
retrieve and disseminate information related to medicine unavailabil
ity.31 The analysed data showed that national information processing 
requirements included signal sources, notification periods, and forms of 

E. Vann Yaroson et al.                                                                                                                                                                                                                         



Research in Social and Administrative Pharmacy xxx (xxxx) xxx

7

reporting and disseminating information. 

3.2.1. Information sources 
The data analysis also showed that identifying information on 

shortages was essential to national information processing re
quirements. It depicted MSRS’s ability to acquire information to tackle a 
shortage. Information about a shortage could emanate from a patient, 
pharmacist, wholesaler, or manufacturer. However, it differed among 
countries. For instance, in Ireland and Italy, patients could report if they 
experience a shortage, as shown in the statement below: 

We can receive a signal of a shortage from anywhere. So, it could be a 
patient. It could be a pharmacist, a hospital, the wholesalers, or the 
manufacturer. IT. 

This was different in Spain, Belgium, and Australia, where patients’ 
notification of shortages was not considered. 

It is also important to note that the signal sources might be unreli
able, predominantly if an MSRS relied on customers for sources. ES, a 
research respondent, pointed out that unreliable signal sources may lead 
to wrong decision-making processes and reduce the inability of the 
MSRS to provide mitigating strategies. Thus, signal sources must be 
deemed credible for an MSRS to be effective. 

3.2.2. Frequency of notification period 
According to the data analysed, the frequency of shortage notifica

tion was essential to the information process capabilities. It was a con
dition for stakeholders to notify the relevant authorities about a 
shortage. Timely notifications of shortages ensured the ability to 
develop strategies to tackle shortages. The respondents indicated that 
notification of shortages ranged from two (2) weeks to six (6) months, 
with thirty (30) days as the average notification time. 

The respondents explained that the notification period for a shortage 
determined the strategies required in handling a shortage. For instance, 
BE, a research respondent, explained that a notification period within 
1–6 months provided stakeholders ample time to plan and prepare for a 
shortage, thus mitigating its impact. Here, they could inform competi
tors to ramp up production if needed or seek to import if alternatives 
were unavailable. However, a notice received less than two (2) weeks 
before a shortage occurred restricted the strategies adopted. This implies 
that for an MSRS to develop the ability to mitigate the impact of med
icine shortages, timely notification of shortages was imperative. Un
derlying the notification period is legislation. The data analysed suggests 
that the absence of legislation that forces stakeholders to report short
ages influenced the notification period. 

3.2.3. Forms of reporting and disseminating information 
The analysed data showed that retrieving and disseminating infor

mation about shortages was a core component of the national infor
mation processing capabilities. If national shortages were reported 
manually (i.e., by completing a form and emailing it to the authorities), 
the process involved in developing strategies would be longer than when 
digital technologies were used. Similarly, disseminating information 
regarding shortages would be faster if digital technologies were 
adopted. 

3.3. Dynamic capability of the decision-making process 

The ability to match the information requirements of the MSRS and 
the national information processing capability required the dynamic 
capability of the decision-making process. This was critical to fostering 
the accessibility and sustainability of the MSRS. The decision-making 
process involved sensing, seizing and reconfiguring available resources. 

3.3.1. Sensing 
This involved recognising the MSRS environment. It denotes that 

understanding the type, duration, and causes of the shortages was 

essential to developing strategies for tackling them. For instance, IR, a 
research respondent, explained that understanding the shortages on a 
per-product basis was important in their decision-making process when 
tackling shortages. 

So, if it comes from the MAH, what we do is get the information and 
ask what the specific product is; it is on a per-product basis, so we ask 
for the particular product when the shortage is going to start when it 
is 

expected to end, what the cause is, that is essential, very important. IR. 

3.3.2. Seizing 
Another step in the dynamic capability decision-making process 

involved seizing. This involved validating sources of medicine shortage 
notification, assessing the impact, seeking potential solutions and 
mobilising resources to address these shortages. As illustrated in the 
statements below: 

Once we validate the type of shortage, low, medium, or high, and 
different things, if the solution is that we can help and the MAH can 
provide the solution, that would be fantastic. We will try to help as 
much as possible. IR. 

Sure, so when we hear about a shortage, we first figure out all the 
different companies that make that drug, collect the national drug 
code numbers for each product, and then contact the manufacturer in 
the US. 

Assessing the impact of the shortages on the healthcare system was 
also a critical component of the dynamic capability decision-making 
process. These assessments were usually done with a clinical team 
(colleges and professional organisations) and pharmacists, for example, 
when required. This process depicts horizontal collaboration between 
expert healthcare professionals and the MSRS. It determines the level of 
resources and the necessary strategies to tackle the shortages. For 
instance, IR and ES as respondents indicated that the criticality of 
shortages was measured using a traffic light system of red, amber and 
green and/or ranked as high, medium or low. The effect of a medicine 
shortage was measured based on patient treatment continuity and the 
health system. Thus, if patient treatment continuity was not affected, it 
was termed a low impact. A medium effect was the likelihood that the 
shortage affected patient treatment continuity and the health system. 

A research respondent (BE) further explained that patient treatment 
was usually affected due to the unavailability of alternative medications. 
The degree of importance of the shortage is related to the risk to patient 
safety or if competing manufacturers could not ramp up their production 
process. It was essential to understand the degree of impact of medicine 
shortages for better resource use because not all shortages are consid
ered a public health issue, as reflected in the statement below: 

I mean the degrees that … not every shortage is a public health issue 
because sometimes we have shortages. We have alternatives for medicines 
that are being effective in other programmes. ES. 

The findings further suggest that identifying the degree of impact 
was essential to determine how stakeholders would respond to the 
shortage. Thus, if it was a low impact, the Medicines Authorisation 
Holders (MAH) could proffer solutions. However, if the effects of the 
medicine shortage were deemed significant, the MSRS would have to 
seek solutions that may involve contacting alternative suppliers or MAH. 

Adaptability, denoted through the availability of alternatives, was 
identified as a process by which the MSRS could mitigate disruption. The 
respondents explained that the decision-making process determined if 
the shortages could be tackled using alternatives and if these alterna
tives were available. Manufacturers of alternative products were 
informed about impending shortages to ramp up production to meet 
unexpected demand. However, respondents further explained that in 
most cases, the availability of alternatives might be costly for 

E. Vann Yaroson et al.                                                                                                                                                                                                                         



Research in Social and Administrative Pharmacy xxx (xxxx) xxx

8

stakeholders, mainly if the products were on a tender. 

3.3.3. Reconfiguring resources 
Based on the analysed data, resource reconfiguration involved 

identifying and/or adapting available resources, engaging in collabo
rative practices and system optimisation. 

The data analysed indicated that the modification and optimisation 
of different aspects of the MSRS were pertinent to ensure the system’s 
sustainability. For instance, the interviewees highlighted that they had 
started improving some system parts. These improvements include 
changing the system from a manual to a fully digitalised process to in
crease notification accessibility and frequency. Other forms of system 
optimisation identified include integrating other features into the sys
tem and improving accessibility. System optimisation increased visi
bility among stakeholders and reduced the level of complexity and the 
impact on patient care. As a research respondent, ES explained that they 
had recently integrated General Practitioners (GPs) in a specific region 
to the MSRS. The aim was to ensure GPs received instant notification of 
medicines in short supply. 

Our analysis also showed that system optimisation was achieved 
through constant monitoring and control of the MSRS. AUS, a research 
respondent, explained that collaborative practices, such as joint plan
ning, integrated activities, and trust, were also necessary to build resil
ience strategies. The interviewees stated that entrenching effective 
strategies required stakeholders’ planning and involvement at various 
stages of the pharmaceutical supply chain. For instance, IR explained 
that there was no ‘magic bullet’ when developing strategies for miti
gating the impact of medicine shortages because of the complexities 
involved. Hence, it was necessary to involve all stakeholders. These 
stakeholders ranged from healthcare professionals, the government, 
industries and patients, all working as a team. Thus, the collaborative 
practices involved having honest conversations with stakeholders, 
collectively agreeing on solutions to a medicine shortage. 

However, the interviewees noted that some stakeholders either 
refused to share information or collaborate and wrongly defined the 
impact of a shortage. This hampered the MSRS’s ability to mitigate the 
effects of medicine shortages. As explained in the statement below: 

Sponsors do not always want to publish medicine shortages. We 
require that stakeholders report critical and medium impacts. Even 
after defining this to sponsors, they do not want to report and assume 
they are low-impact shortages. AUS 

After identifying them, the analysis further showed that they 
developed strategies to tackle barriers. For instance, an interviewee (US) 
explained that when faced with stakeholders refusing to communicate 
existing shortages, they published it on their website to tackle their lack 
of cooperation. Thus, to ensure the success and sustainability of the 
MSRS, it was pertinent to Identify barriers and challenges to tackle them 
adequately. 

So, we must find some processes that optimise; it’s essential to know 
how a drug changes in … What do you call it? If you have a COVID- 
19 patient, which kind of drugs do you have to use in that situation? 
It’s imperative to follow up with how many drugs for intensive care 
you have to have in stock or whether or not you have stock. DN 

To further ensure the sustainability of MSRS, the ability to measure 
the system’s efficiency and effectiveness was critical. The MSRS process 
efficiency measures used available data to ascertain how well the system 
performed, the impact on patient treatment continuity, and stake
holders’ willingness to participate in the MSRS process. For instance, a 
research respondent explained that manufacturers’ increased desire to 
share information was used to measure the system’s efficiency. 

It is certainly getting more efficient, especially as more drug com
panies want to email us information. Then, we do not have to spend 
time on the phone waiting for them to review the information. US 

Measuring the efficiency of the system facilitated system optimisa
tion and enhanced collaborative practices. However, some respondents 
stated that the lack of standardised metrics reduced the ability to mea
sure an MSRS efficiency adequately. 

I think it’s challenging to identify metrics to tell you how effective 
the scheme has been in mitigating patient outcomes at the end of the 
day. AUS 

3.4. Accessibility 

Another essential dimension of the MSRS is accessibility. The ana
lysed data showed that the capacity of users to retrieve information as 
required differed across users and countries. For instance, the interface 
of the information system and the capacity to access information is 
accessible to all stakeholders in Australia and Ireland but limited in 
Spain and the US, as evidenced by the statements below. 

To access the data collected, we publish information on our website. 
So we publish information about shortages. AUS. 

We have a platform that has been developed internally in which the 
cases are filed by us and also can be filed by the marketing authorisation 
holders, but, for instance, patients do not have access to this platform, so 
when we receive information from other means we upload it into the 
system, our officers do that. ES. 

The findings, therefore, suggest the importance of identifying 
stakeholders when developing an MSRS. The type of healthcare system 
and associated governing bodies were also crucial in defining accessi
bility. For the healthcare systems within the EU, most of the information 
about shortages in their databases was provided by the MAH. Several 
databases on shortages were identified in the US, although the FDA is the 
central regulatory agency. It is, therefore, important to clearly identify a 
central point for accessibility for the various stakeholders. 

4. Discussion 

This study aimed to identify how MSRS tackled medicine shortages 
by exploring the sustainability and accessibility dimensions. There is a 
growing recognition that reporting shortages and actioning this infor
mation on time is integral to mitigating the impact of shortages and 
reducing the risk of patient harm.4,30 To our knowledge, this is the first 
study to explore the accessibility and sustainability dimensions of MSRS. 
Previous studies have examined MSRS with a similar focus on address
ing shortages and highlighting the need to define consistent medicine 
shortages across all the stakeholders.54 For instance, Postma et al.23 

developed a framework to assess the impact of shortages on patients 
using data reported on shortages in the Netherlands. Their findings 
suggest that understanding the effects of medicine shortages is central to 
the decision-making process. Thus, the findings from our study 
demonstrate that MSRS can be employed as a valuable tool in mitigating 
the impact of medicine shortages. However, the impact is minimized by 
recognising the interdependence of the associated procedures and 
decision-making processes (see Fig. 2). 

Three core elements that influence MSRS sustainability towards 
addressing shortages are identified in this study. (1) the ability to 
identify the requirements of the reporting system, (2) identify infor
mation processing capabilities, and (3) match requirements and infor
mation processing capabilities through a dynamic capability decision- 
making process. The dynamic decision-making process involved 
sensing shortages by recognising, standardising and validating infor
mation received and reconfiguring resources. This follows the findings 
by the EAHP, where respondents were unaware of a standard procedure 
and the existence of a database.4 A summary is presented as a framework 
in Fig. 2. The findings extend the existing literature by providing 
empirical evidence on the need for a standard procedure for sharing 
information on shortages if MSRS is to effectively tackle shortages and 
ensure sustainability. 
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An important finding of this study is the organisational information 
processing dynamic decision-making process required to ensure the 
sustainability of the MSRS. The information processing requirements 
highlight the need for quality information in the decision-making pro
cess through a standardised definition of medicine shortages, identifying 
the reasons for shortages and validating information sources. This is also 
aligned with the accessibility dimension of MSRS, where determining 
who reports a shortage and who has access to the data and/or infor
mation is critical to the system’s information quality. Processing capa
bilities require that information received is validated and available 
resources identified, including the system’s capacity to process infor
mation received and disseminated. 

Thus, the inability to understand, validate, process and disseminate 
information could create panic and hoarding. Sharing information using 
the MSRS provides avenues for standardised practice and identifying 
international best-practice therapeutic alternatives.20 Being a reporting 
system, the analysed data emphasised the need for close collaboration 
and exchange of information among stakeholders. It aligns with the 
assertions where the emphasis is on collaborative practices.78 These 
practices can limit information distortion and provide strategic solu
tions. More specifically, the need for digital transformation increases 
automatic information notification, enhances visibility and defines 
accessibility.86 

Information and communication throughout the MSRS are mainly 
helpful for evaluating trends and maintaining appropriate supply levels 
to prevent avoidable shortages. It is achieved by sensing threats through 
already mapped-out dimensions of medicine shortages, such as an 
agreed national definition, notification process, and the ability to mea
sure a shortage’s impact. Also, collaborative practices such as having 
honest conversations among stakeholders, joint planning and integra
tion increase the proactive capacity of the MSRS. These activities in
crease trust, information access and visibility.93 

The timing of reporting a shortage is also crucial, as this may differ 
across the various levels of the supply chain. Manufacturers may be 
required to report their inability to meet national demand for three 
months, while pharmacists may be required to notify patients when they 
cannot dispense medicines to them within 72 h (about 3 days). The 
context should be decided and accessed properly when developing an 
MSRS. 

Underlying the efficiency, accessibility, and sustainability of the 
MSRS is the human element, which is critical. The effective matching of 
the information processing requirements and capabilities and the dy
namic decision-making is hinged on the skills and competence of a 
human element. It promotes smart working, and a more sustainable 
information reporting system.91 Education and training on using MSRS 
at various stages is critical to its effectiveness. 

Discussions around accessibility and availability of information 
about shortages and challenges are also important when designing an 
MSRS. Making information available to stakeholders is pertinent. It 
would help with more proactive responses, such as identifying suitable 
alternatives. However, excessive information sharing may lead to supply 
chain crises such as panic buying and hoarding. 

To ensure the sustainability of the MSRS, it is pertinent to increase 
system optimisation, accessibility and functionality regularly. Also, 
careful monitoring is required to improve the system and ensure its 
objectives are met. This can be achieved by ensuring that resources such 
as time, staffing, training and financial requirements are harnessed to 
this endeavour. 

A summary of the process of setting up a medicine shortage reporting 
system within national boundaries is presented within a framework in 
Fig. 2. The framework shows that effectively tackling shortages and 
developing a sustainable reporting system entails matching the infor
mation system requirements to the national systems processing re
quirements. However, this transcends beyond the definition, causes and 
duration of shortages. It also includes mobilising and assessing re
sources, optimising the available systems and regularly validating de
cisions taken. 

5. Conclusion 

This paper explored the role of MSRS in mitigating medicine short
ages with a specific focus on efficiency, accessibility, and sustainability 
using the organisational processing information dynamic capability 
model. Data was collected by interviewing personnel in charge of these 
systems (MSRS) in eight countries. Our findings highlighted the various 
processes involved using an MSRS to address shortages. The analysis 
showed the ability to identify the requirements of the reporting system 
and the information processing capabilities; matching the requirements 
and information processing capabilities through a dynamic capability 
decision-making process was critical in ensuring sustainability. The 
findings indicate that the dynamic capabilities matching process in
volves understanding and validating information sources and identi
fying resources. The study concludes that an MSRS is a systemic 
information-sharing cycle that involves harnessing dynamic capabil
ities at various phases to mitigate the impact of medicine shortages. 

This study extends the literature on medicine accessibility by 
providing greater transparency of MSRS and demonstrating how MSRS 
can address shortages and ensure sustainability. The findings also 
contribute to the dynamic capability literature on the role of collabo
ration and interactions between stakeholders in the dynamic capability 
decision-making process of the MSRS. 

5.1. Limitations and future research 

The data collected for this study occurred during the disruption of 
COVID-19, limiting the number of participating countries. Therefore, it 
could be interesting to conduct further studies to extend the number of 
participating countries to provide a clearer picture of the MSRS and how 
it can address the issue of medicine shortages. Most of the countries 
sampled in the study (6 out of 8) are full member states of the European 
Union (EU), where there is an attempt at harmonising how medicine 
shortages are reported and, as such, may bias the results. Introducing 
new legislation aims to further harmonise EU member efforts and 
practices to reduce the frequency and impact of medicines shortages.30 

Whilst the findings of this study may not be couched in the current EU 
context, they still provide valuable insights into the composition and 
functionality of reporting systems. Future studies should examine more 
countries outside the EU that have reporting systems to verify and 
establish an existing framework. This study also focused on only one 
MSRS per country, while some countries, like the US, had more than one 
MSRS. Further research should include all MSRS within a country to 
facilitate cross-case synthesis. It could also emphasize the sensing and 

Fig. 1. Organisational information processing dynamic capabilities theoretical 
lens for MSRS 
Source. Adapted from Egelhoff92(1999, p. 345). 
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transforming stages of the dynamic capability perspectives and the re
covery stages of building resilience strategies. Similarly, we collected 
data from experts involved in medicine shortages reporting at various 
levels in the pharmaceutical supply chain, where the perceptions may 
vary. Future studies should establish an underlying definition. 
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