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INTRODUCTION

The year of 2020 was the year of the greatest global pandemic crisis of our generation.
The Coronavirus disease was first detected in China in the end of 2019 and was officially
declared by the WHO as a public health emergency of international concern on January 30",
2020 (WHO, 2020). This new Coronavirus causes severe and acute respiratory infections and
shows a rapid human-to-human transmission (SCIENSANO, 2020). The extremely rapid spread
of the virus around the worlds is the consequence of the level of globalisation we live in
nowadays. As a consequence, the entire world faced public health, economic and social shocks

in a very short timeframe.

The emergence of this novel Coronavirus was unexpected but also unique in terms of
pathological severity and complexity. As a consequence, none of the scientific experts were
able to find an effective cure for this disease. Therefore, this uncontrollable virus led the
international authorities to establish preventive and protective measure to limit the spread
and protect the population. However, these measures were taken at the wrong moment,
which gave enough time for the virus to spread all over the world and create a global panic.
Hence, due to the population’s fear and the enormous number of hospital admissions of
COVID-19 patients, the worldwide demand of personal protective equipment rocketed. As a

result, the world experienced first critical shortage of personal protective equipment.

While the whole world was in quarantine, we thought it was necessary to understand
the core of the problem. Since the hospitals were in the front line fighting against the virus,
while missing the essential equipment to protect themselves, we figured it would be
interesting to explore what could be done to improve their situation. Another motivation was
the speech given on national news by the Administrative Director of AWEX, mentioning the
reconsideration of the sourcing strategies for personal protective equipment in Belgium.
Moreover, due to our academic background, we wanted to confront our theoretical

knowledge with the reality of the ground.



The research question of our exploratory thesis is: “How to prevent personal protective
equipment shortage in Belgian hospitals during pandemic crisis?”. This research aims at
rethinking the sourcing strategies of Belgian hospitals for personal protective equipment. In
other words, we want to understand what caused the shortage of this equipment during the
COVID-19 pandemic, what has been implemented by the federal government and the
hospitals to manage the crisis, and finally, what can be achieved to prevent the same issue to

occur in the future.

Firstly, we will carry out a literature review in order to go through all the major
concepts, essential for the understanding of the project. We will start by explaining the
concept of sourcing and its various strategies. After that, we will identify the personal
protective equipment that is required in this situation and how Belgian hospitals source this
equipment. Subsequently, we will define the concepts of pandemic and crisis before we

expose the context of our research.

Secondly, in an attempt to respond to our questions, we will undertake a qualitative
inquiry, proceeding to a multiple case study made up of four cases. To do so, we will conduct
six interviews: five with the competent staff who managed the crisis within their respective
hospitals, and one with a Task Force COVID-19 member. After collecting all the data, we will
perform a cross-case analysis in order to summarise the similarities and contrasts between
the four hospitals. From that point on, based on our personal knowledge, documentation and
findings from the multiple case study, we will discuss several potential propositions aiming at

answering our research question.

Throughout the realisation of our thesis, we encountered a few difficulties that limited
our research. First and foremost, since the COVID-19 pandemic is an exceptional and unique
event, literature on the scientific and pathologic aspect is quite abundant and constantly
updated, whereas documentation about our specific subject remains vague and undeveloped.
Especially as international experts, governments and organisations are still discussing on the
subject and assessing the different measures and pertinent solutions to deal with this crisis.
Second of all, regarding the interviews, we were limited in terms of timing due to gravity and

length of the pandemic. In fact, we could not reach out to the participants until later in June



or July, as Belgium was in quarantine until May but also because the competent people were

in the midst of the crisis management.



LITERATURE REVIEW

In this first part of the master thesis, we are going to review the literature and theory
that have already been explored regarding the concepts of the research question. It
encompasses the concepts of sourcing, personal protective equipment, pandemic crisis, and

then there will be a contextualisation of the emergence of the COVID-19 pandemic.

1. Sourcing

1.1. Introduction

In the literature, many resources can be found on sourcing and how more strategic it
has become over the years. If we go back in time, we can already notice existing tracks of
sourcing. Since the industrial revolutions, companies and industries have exploited different
strategies to compete with the objective of gaining more market and profit (Handfield, 2006).
We can cite as for example the rise of subcontracting in Japan during wartime, between 1931
and 1945, when large Japanese manufacturers started to subcontract smaller firms in order
to meet the rocketing demand for military munitions. Those big manufacturers had to find
other sources of supply production. Japan then onwards developed other systems of
subcontracting in other sectors, such as technological or infrastructural, based on what has
been done during wartime (Nishiguchi, 19994). Another example would be the serious crisis
the American automobile industry faced in the late 80’s when losing market shares to the
Japanese. Studies on that subject outline the fact that the cost structure and technology from
the American industry were outperformed by its Japanese counterpart (Mannering, Winston,
Griliches, & Schmalensee, 1991). To survive and catch up with the Japanese, the Big Three
auto companies in the US started to reshape their organisational structure by moving the
design, engineering and manufacturing to other specialised firms (Gottfredson, Puryear, &

Phillips, 2005).



The economist Arjan van Weele defines the term of sourcing as a support activity in
the purchasing function, which consists of finding a new source of commodity or product (Van
Weele, 2010). The sourcing activity includes the process of locating potential suppliers,
evaluating them, selecting, contracting and managing the best outside supplier in line with
the company’s objectives (Katz, Labrou, Thompson, & Rudin, 2003). However, the concept of
sourcing is in constant questioning as it evolves quickly into a more strategic process and
turning into a core function within organisations (Gottfredson et al., 2005). Strategic sourcing
would be the process you put in place to in place to execute your sourcing (Van Weele, 2010).
The changes in the sourcing landscape are the consequences of globalisation and everything
that it encompasses: technological innovation, faster and easier global communications and
transportation, liberalisation of international trades and services, etc. Those changes have
created new opportunities for industries to fragmentise their production and/or services on a
different plant, territory, continent (Andreff, 209). With the development of globalisation, you
can find suppliers from everywhere that are working faster, cheaper, and that can perform
better. Nevertheless, companies must not take their eyes off the factors of quality delivery
and reliability of the suppliers. In the short term, relocating activities outside the firm can lead
to competitive production costs and economies of scale (Mohamed, Abdullah, Othman, & Uli,
2009). But in the long term, sourcing becomes more strategic as it no longer focuses on low
price performance, but rather on the whole supply chain improvement (Seshadri, 2005).
Companies will evidently focus on longer term objectives since reducing costs will not remain
the only competitive factor in a global economy (Gottfredson et al., 2005). Thus, companies
will engage more efforts and time into improving quality, delivery, flexibility, change

capability, supplier relationships, etc (Mohamed et al., 2009).



1.2.

Sourcing strategies

1.2.1. The “make or buy” decision

In order to exploit their assets at the best, the question companies need to ask

themselves is whether they are capable to compete in producing or providing a service with

their own resource and expertise, or whether they should mandate an outside expert firm to

perform for them. Thus, the origin of sourcing resides in the question “make or buy”. Before

to decide, the process of decision-making is very important and requires a lot of reflection

(Keith, Vitasek, Manrodt, & Kling, 2016). We can list various examples of criteria to be taken

into consideration from the work of Seshadri (2005), such as:

in terms of technology and production. The more you have technology and production
capabilities, easier you collect customer data, which is powerful in terms of insight and
competitive advantage.

The transaction costs are also a relevant criterion.

another. Usually it is possible to switch when there is a large pool of suppliers. This
selection risk could incentive suppliers to be committed in a more reliable relationship.
This kind of relationship increase when it concerns high-value products in low volume
of production, which requires expertise and other knowledge.

be due to the lack of organised labour components, for example lower health

insurance costs or else lower wages.



Different studies have been conducted to explain the differentiation between the
make or buy strategies. Choosing to outsource (buy) an activity can bring significant impact
on the profitability of a firm (Mohamed et al., 2009). However, both strategies have their

respective advantages or inconveniences.

“Make” strategy

When a company decides to “make” it chooses to allocate the activity in-house.
Usually, companies base their decision on the transaction costs, when they encounter a high
degree of asset specificity for their targeted capabilities. Or, because the capability does not
exist outside or because suppliers do not want to trade on the market (Mohamed et al., 2009).
A significant factor that can also tilt the balance in favour of insourcing is whether the activity
is a core activity or not. If the work is a core activity, it might be a competitive advantage for
the company. Otherwise, if it is non-core, better to outsource or costs inefficiencies will be
faced.

Unfortunately, when choosing to make in-house, there is no internal competition. Yet, it is by

competition that improvement is made (Keith et al., 2016).

“Buy” strategy

On the other hand, when the decision is to outsource, it means the company will give
responsibility of one or more internal activities to external performers. Attractions for this
option are the economies of scale, quality delivery, product improvement, among other
benefits (Mohamed et al., 2009). In this strategy, the company usually has a supplier base
from which it has the possibility to select the best supplier that will meet the firm’s
requirements. The transaction and switching costs are good. However, due to the possibility
of selecting from different suppliers, it means that the service or product is a standard and
that it is more likely that everyone can provide it. This might implicate a lack of commitment
from some of them, but some other are willing to take the risk to invest in the development

and improvement of the client’s requirements (Keith et al., 2016).



1.2.2. Outsourcing

In this section, we are going to propose a comprehensive description of what
outsourcing is. Basically, outsourcing is the outcome from the decision made by a company to
buy a product or service outside of the firm through an external performer. Many economists
and professionals have studied the subject and it has evolved throughout the years. We gather
a similar definition of outsourcing from Quinn and Hilmer (1994) and Rushton and Walker
(2007), so a firm should outsource the non-core activities, which means all the activities a firm
has no expertise nor the capabilities to perform, to the service and responsibility of an external
expert. Grossman and Helpman (2005) supplement that definition with the fact that
outsourcing for a firm is to find a partner that will show commitment in the realisation of the
activity and with which it will establish a reliable relationship based on a contract.

Initially, a mother firm would outsource an activity from another plant in the same territory
border. But with the evolution of globalisation, boarders started to open up and competition
was getting more intense between sectors and industries. Large companies are very attentive
to differentiate from competitors; thus, they outsource where it can create value to
customers. Consequently, they would rather go for a large supply base where there is
competition between suppliers. As a matter of fact, due to the fierce competition between
suppliers, some of them will invest more in the development of new technologies or investing
in innovative procedures to outstand. The more suppliers are organised, performant, and
innovative, more mature is the supply market, hence, the degree of outsourcing (Seshadri,

2005).

Globalisation developed many advantages and driver factors for companies to
outsource; yet, there are as well inconveniences. An outsourcing strategy is efficient if the
firm obtains benefits from delegating the production to a supplier, or if both the firm and
supplier preserve a good relationship leading to knowledge and information exchange
(Kakabadse & Kakabadse, 2000). Efficient relationships will create synergies that will benefit
both company and supplier (Seshadri, 2005). However, due to fast changing political and
economic trends, a company will not remain efficient for long if it does not invest time and
efforts in doing re-evaluation of its strategy and re-engineering or adapting it to a better

version (Lankford & Parsa, 1999).



The main outcome from outsourcing would be that companies can really focus on the
core businesses and being highly competitive in those activities (Lankford & Parsa, 1999).
Outsourcing the non-core activities to outside suppliers provides various advantages such as
flexibility, specialisation, clarifying configurational arrangements, cost savings (Kakabadse &
Kakabadse, 2000), but as well improved employee productivity and morale, and a better
corporate image (Lankford & Parsa, 1999). Regarding the flexibility, the greater the supply
base of a company, greater is the ability to adapt to new trends. By externalising non-core
businesses, companies can aim their focus and competences on core activities and specialise
in those key internal activities. What clarifying configurational arrangements means is that by
outsourcing, companies have the possibility to re-evaluate their strategic position and
competitive advantage in order to make it more efficient and more accurate to customers’
needs. The advantage of cost savings can be explained by the fact that a company outsources
its non-core activities because it does not have the expertise nor the capabilities, and
consequently generates significant costs by keeping them internal. Outsourcing those
activities in a competitive market of suppliers will be less costly for the company as the
competition between suppliers leads to a price lower and more advantageous price. In
addition to competitive price, if a company engage a long-term relationship with its suppliers,
it will incentive a reliable commitment from the suppliers to invest in performance innovation
as well, which eventually will result in economies as well (Kakabadse & Kakabadse, 2000).

On the other hand, outsourcing as well presents disadvantages. By delegating too
much activities of the business to external performers, it might lead to a lack of control from
the mother company. Another aspect that might restrain companies to outsource is the fear
to be outdated in the future by not investing in activities and therefore lose the shills and
collective internal knowledge. This also applies to the lack of pressure for companies to
innovate, since the competition is in the supplier base where there is a strong incentive to
continuously improve. Another point to outline is the communication and coordination cost
that outsourcing might generate. The greater the company’s supply base is, the more costly it
will be to the company to communicate with them all, as well as coordinate. We should also
put the emphasis on the switching costs. Companies need to be careful on not letting to much
bargaining power to the suppliers, which under worst case, can break the contract and turn
around the situation in their favour and argue a renegotiation with terms more consequent

(Kakabadse & Kakabadse, 2000).
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1.2.3. Local, international or global sourcing?

When a company decides to outsource, the obvious question to ask is where. This is
an important step for a company since a contract with a supplier supposedly should last for
several years. We distinguish three types of market of sourcing, each one having its pros and
cons.

As mentioned earlier, outsourcing initially started when sourcing occurred within the national
borders. Industries and firms used the local market as a source of supply and services. Then
onwards, with the development of technologies and globalisation, borders started to open up
so local sourcing gave away to international and global sourcing. We refer to local sourcing
when sourcing occurs at national level. In respect to international ang global sourcing, it is
really important to differentiate between the two. International sourcing would be the
process of sourcing out to another country or region, to see the world as a market. For
example, Belgium outsourcing tennis rackets in France, famous for its racket conception,
design and production; or else Belgium outsourcing coffee seeds in South America (Colombia

and Brazil). Global sourcing would be the integration of international sourcing at a global scale.

We are going to clearly explain the transition from local sourcing to global sourcing
that occurred from the 60s until nowadays. But before that, we should outline the different
key drivers (see Appendix n°8) of globalisation as it was the main factor of this transition. After
that, we will expose the internationalisation process model of Monczka and Trent with the
different strategies that were used by the companies to integrate and coordinate the

procurement processes on a global scale.

Globalisation sort of forced the industries to go global as they had no other choice to
survive in a fierce competitive environment. Several drivers led to international sourcing on a
global level. One of the triggering actors of global sourcing is the decline of political and
economic barriers as trade agreements and organisations were established. Another catalyst
is the development and innovation in communication and information technologies, which
have improved the availability and accessibility of information, especially with the invention
of internet. Innovations were not only made in communication, but as well in logistics and

transports. In addition to that, globalisation led to a standardisation of the production, which
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obviously leads to economies of scale. Another trigger was the saturation of local markets in
developed and industrialised economies. Industries saw new opportunities of development
outside their home borders. Let’s not forget the role of customers’ behaviour in this global
transition. Customers have more access to information and want new products cheaper,
better, and faster. This trend leads companies to be greater in agility of their design and
production, which cannot be possible without production capabilities and expertise of

worldwide suppliers (Senft, 2014).

In 1991, Monczka and Trent (1991) developed a model that explains the different
phases of transition from local to global sourcing, and the different strategies that were put

in place by the companies in each phase.

PHASE 3: PHASE 4:
PHASE 1: PHASE 2: Foreign buying Integration of

Domestic Foreign buying as part of global
purchasing only based on need procurement procurement
strategy strategy

Phase 1 relates to the 60s and 70s, back then companies did not see the need to
outsource outside the national borders. In phase 2, in the 80s, companies started to outsource
because competition enhanced outside the frontiers and it was more a survival reaction from
the companies to follow the trend. In phases 3 and 4, companies have adopted an

international sourcing strategy.

The transition between phase 2 and phase 3 is the moment when companies shifted
from a reactive sourcing strategy to a proactive one. It is very common that during this
transition, companies encountered resistance from employees towards too much
internationalisation. A good practice that can be put in place by companies to change
resistants’ mind is by showing them the benefits of integrating an international sourcing in the
business strategy of a company through success stories and committed management support

(Monczka & Trent, 1991).
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Once the international strategy has been adopted, companies were transiting from an
international (phase 3) to a global strategy (phase 4) through the successive implementation
of five strategies. The first strategy is the simple designation of an international purchasing
manager who runs a limited number of international businesses. The second strategy towards
global sourcing is the establishment of international subsidiaries. Buyers from those
subsidiaries can learn from the field. They learn more about local market resources and
business practices and engage proximity with the suppliers by establish a relationship showing
commitment. The third strategy is the establishment of international purchasing offices (IPOs)
in the different region where the companies established subsidiaries, providing corporate
support. The next strategy would be to assign the whole responsibility of a project to a
business unit somewhere in the world presenting a comparative advantage. By doing this, the
company phases out the traditional centralised management. Now, management is becoming
more global as you may find unique strategies in different part of the world from the same
company. Finally, the last strategy is the worldwide integration and coordination of the
company’s procurement requirements. Everyone has to integrate the same sourcing
procedures in order to gain greater benefit in terms of pricing, delivery, security of supplies,

and to supplier expertise (Monczka & Trent, 1991).
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1.2.4. Sourcing structures

Once a firm has established what it will outsource and where it wants to do it, the firm
should as well define the structure of its sourcing. Depending on what the firm needs, the type
of relationship it wants to establish with its suppliers, and the level of responsibility the firm
would allow its suppliers, there exists four basic sourcing structures (see Appendix 1): single
sourcing, multiple sourcing, delegated sourcing, and parallel sourcing (Brown, Blackmon,

Cousins, & Maylor, 2001).

Single Sourcing

Before starting to explain this sourcing structure, we think it is important to make a
clear distinction between “sole sourcing” and “single sourcing”. As a matter of fact, sole
sourcing occurs when there is a unique supplier for a required item, no other option. Unlike
single sourcing when there are other suppliers available on the market for the item, but you
choose only one based on specific criteria (CIPS, n.d.).

In a single sourcing structure, the buyer obtains its component, raw material or item from one
single supplier only. This choice is made based on the high cost of the item purchased or
because there is a strategic importance of the end-product. The focus here is on the cost on
the long-term rather than price. From this structure, the buyer benefits from economies of
scale, but pay attention to become in a locked-in situation with your supplier. This means that
from a single relation with a supplier, economies can be made by exchanging knowledge and
data about processes, products. It is a chance of mutual improvement. However, by relying
on a single supplier, the buyer could see himself in a position where he has no control, and if
the supplier comes to shut down his activity or decides to not supply anymore, that would

leave the buyer in big trouble (Brown, et al., 2001).

Multiple Sourcing

Multiple sourcing is the opposite of single sourcing. You do not have only one option
of supply but different options. In a situation where the buyer has a lot of bargaining power
and competition between suppliers is strong, the buyer can take advantage of that
competition. The focus here is on the price rather than the cost. The buyer can lead the

suppliers bidding against each other and obtain the best offer from it. The supply risk
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mentioned in the single sourcing structure does not exist here. Indeed, by having different
options, you diminish the risk of no supply. In addition, the switching cost to move from one
supplier to another is low due to the abundance of suppliers. This way, you maintain a strong
bargaining power against the suppliers. Nevertheless, multiple sourcing show disadvantages
as well. For instance, opting for a multiple sourcing structure can lead to a lack of commitment
from the suppliers and it is as well difficult to ensure an effective SQA (Supplier Quality
Assurance). Moreover, having multiple sources of supply is costly in communication and

management (Brown, et al., 2001).

Delegated Sourcing

Like the multiple structure, with the delegated sourcing you have the aspect of having
multiple suppliers. However, the structure is different and more complex. This approach
emerged in the 90s when the automotive and aerospace industries developed a tiered
structure, which there is a hierarchy. These industries require a tremendous number of
components, parts etc. Thus, the number of suppliers on the market is massive. That is why
companies in these sectors started making one supplier responsible for the delivery of an
entire sub-assemble. As for example, a car company, considering the motor of a car, instead
of collecting the alternator from one supplier, the pistons from another, the cylinder head
from another one, etc., and then making the assembly, the company contracts with a supplier
that provides motors already assembled. This supplier is called first-tier supplier. He has the
responsibility to provide the motors to the company, as well as to manage all the second-tier
suppliers from whom he gets the parts to assembly the motors.

This diminishes consequently the number of suppliers working directly with the buyer. The
buyer does no longer need to manage all the suppliers but to focus on a very few. As a result,
by working closely with the first-tier suppliers, it brings advantages such as knowledge sharing,
supplier development, cross functional integration, cost transparency and efficiency.

Yet, by giving more responsibilities and control to these also called “mega suppliers”, if not
managed with caution, it can lead to a situation where the suppliers gain more power and

overweight the buyer, usually in terms of pricing (Brown, et al., 2001).
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Parallel Sourcing

Parallel sourcing also emerged in the 90s in the automotive industry in Japan. The
principle of this sourcing structure is quite simple, even though it implies both advantages of
single and multiple sourcing at the same time. We are going to explain this model with an
example. Toyota assemblies two models of car which only differ in their designs, the parts and
assembly are very similar. So, Toyota assigns model A to suppliers 1 (motor), 2 (seats), 3 (tires),
and 4 (bodywork), and assigns model B to other suppliers 5, 6, 7 and 8 for the same parts.
Thus, from a vertical perspective, Toyota use single sourcing. But from a horizontal view, since
the parts are the same for both Toyota models and different suppliers are qualified to provide
those parts, we consider that Toyota uses multiple sourcing. This way, the assembler Toyota
can compare the performance of the suppliers providing the same part and therefore
maintain competition between suppliers. For instance, in case of an inadequate performance
from a supplier, Toyota can incite him to improve because other suppliers do better. If
requirements are still not met, switching costs are low and Toyota has a large panel of
gualified suppliers ready to do business (Brown, et al., 2001).

We can conclude this explanation by a definition of parallel sourcing from Richardson:

Parallel sourcing provides the assembler performance comparisons and competitive
bidders. It is equivalent to multiple sourcing in terms of buyers’ ability to influence
supplier performance with a threat to switch suppliers. It is superior to multiple sourcing
for maximising the incentive effect of product performance and sales results on supplier
performance. And it retains benefits of reduced transaction costs attributed to single

sourcing. (Richardson, 1993)
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2. Personal Protective Equipment sourcing for Belgian hospitals

In order to stay in line with the research of this paper, we are going to focus in this
chapter on the personal protective equipment reserved for the medical staff operating on the
front line to combat the COVID-19. This equipment that is in application on the Belgian
territory is subjected to the Belgian and European authorities and legislation. Regarding the

Belgian hospitals, we will focus on the general hospitals.

2.1. Personal Protective Equipment

2.1.1. Definition

Personal protective equipment (here onward mentioned PPE) is all equipment that an
individual must wear or carry in order to protect himself from any risks that might put his
security or life in danger (BeSWIC, n.d.). PPE have been classified in three categories regarding
the risks and severity of the danger it must protect for. Category | encompasses the PPE with
simple protective conception, while Category Ill is the highest category, covering the
protection equipment that must protect against mortal causalities and damages that affect
severely the health of the user. This category type Il includes risks such as toxic substance
inhalation and aggressive chemical products, which concerns more the medical equipment
(SIPPT, 2016).

Here below is a list of the PPE designed to protect the health workers from airborne particles
and droplets during the COVID-19 pandemic (World Health Organization, 2020):

e Medical masks (chirurgical, FFP2, FFP3)

e Medical gloves (nitrile gloves)

e Surgical Gown

e Surgical apron

e Eye protection (goggles or face shield)
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2.1.2. Specifications, standards and controls

This PPE that is allocated to the medical staff and healthcare workers has the objective
to protect them from serious risks. Thus, it is a matter of health and security, which requires
high specifications in respect with the materials and components that are used to fabricate
those PPE. For that matter, conformity standards and bylaws have been established by the

Belgian and European authorities.

In terms of fabrication and performance requirements to assure the safety and
protection of the personal’s health, the PPE must respond to the European conformity
standards. These standards are “technical specifications defining requirements for products,
production processes, services or test-methods” (European Commission, n.d.). They are
established by the European Committee for Standardization (CEN) and the European
Committee for Electrotechnical Standardization (CENELEC). EU standards have been
conducted with the aim of giving companies quick access on the European market of medical
supplies and PPE. (Gospodinova & Miccoli, 2020).

The standards for the related PPE of this research paper, listed in the table here under, have

been given free access in the search gate (search by ICS code) on CEN’s website (CEN, 2020):

EN 149:2001+A1:2009 Filtering half masks - FFP types - to protect against particles.
(1CS: 13.340.30)

2y e EE T e ik Medical face masks to limit the transmission of infective
agents. (ICS: 11.140)

EN 166:2001 Personal eye-protectors. (ICS: 13.340.20)

EN 14126:2003 Reusable and limited use for protective clothing providing
protection against infective agents. (ICS: 13.340.10)

2\ e hh s N el Full body (one-piece coveralls) or partial body (laboratory coat,
jacket, apron) chemical protective clothing. (ICS: 13.340.10)
EN 13795-1:2019 Single use and reusable surgical gowns to prevent transmission
of infective agents. (ICS: 11.140)

Single use surgical and examination gloves. (ICS: 11.140)
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In order to be put on the European market, those standards fall under European bylaws
like the Regulation (EU) 2016/425%, but also the Council Directive 93/42/EEC?, which will be
replaced by Regulation (EU) 2017/7453 by May 26%™, 2021 (European Commission, 2020).
Once a material or PPE is fabricated under the European conformity standards and falls under
European directives and regulations, there should be a “CE” marking on the product as a proof
of certification that it complies with the specification requirements and production
regulations for the European market. This is to facilitate the harmonised production and
circulation of the PPE on the European market (European Commission, n.d.). The CE marking
does not mean it applies for medical material and equipment fabricated only in Europe and
only for the European market. It also allows products manufactured outside the European
borders to integrate the EU market, as long as it is compliant with the EU standards and

regulations (ASQ, 2020).

CE marking is thus a certification of conformity in standards and regulations for the EU
market. But how to be sure that the marking done by the supply organisations is proper and
in accordance with applicable legislation, and how to prevent the risk of falsification of the
certification? It is in the responsibility of the manufacturer, in the first place, to declare the
conformity of its production by its own quality or prevention service through a Declaration of
Conformity (DoC). Regarding the medical devices that are used during the COVID-19 pandemic
with the purpose of the protecting the medical and health staff, they are classified in a
category of sterile products, which requires the involvement of a Notified Body (here onward
mentioned NB) (European Commission, n.d.). A NB is a third-party independent organisation
that is designed as competent to make controls and conformity assessment under the

competent authorities of the member state (FAMHP, 2019). Its role is to control if the products

1 Regulation (EU) 2016/425 of the European Parliament and of the Council of 9 March 2016 on personal
protective equipment and repealing Council Directive 89/686/EEC https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32016R0425

2 Council Directive 94/42/EEC of 14 June 1993 concerning medical devices https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A31993L0042

3 Regulation (EU) 2017/745 of the European Parliament and the Council of 5 April 2017 on medical devices,
amending Directive 2001/83/EC, Regulation (EC) 178/2002 and Regulation (EC) 1223/2009 and repealing Council
Directives 90/385/EEC and 93/42/EEC https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX%3A32017R0745

This Regulation has been amending by a more recent regulation (EU) 2020/561 of 20 April 2020 as regards the
dates of application of certain of the (EU) 2017/745 provisions https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv:0J.L_.2020.130.01.0018.01.ENG&toc=0J:L:2020:130:TOC


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R0425
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R0425
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31993L0042
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31993L0042
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32017R0745
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32017R0745
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2020.130.01.0018.01.ENG&toc=OJ:L:2020:130:TOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2020.130.01.0018.01.ENG&toc=OJ:L:2020:130:TOC

19.

meet the production requirements and if it complies with the EU regulations. If the
manufacturer has met all the requirements, then the NB provides a certificate that proves the

manufacturer’s compliance (European Commission, 2020).

2.2.  PPE supply process for Belgian hospitals

2.2.1. Belgian general hospitals

In this research paper, we will focus on Belgian hospitals, more specifically general
hospitals. In 2019, 103 general hospitals on 197 sites were identified on the Belgian territory.
The Flemish region is the one with the most hospitals (52 on 96 sites), then it is the Walloon
region (37 on 75 sites), and finally Brussels (14 on 26 sites). There are three types of general
hospitals, including classic hospitals (79), university hospitals (7) and academic-oriented
hospitals (17). General hospital means that it provides specialised medical services, offers
internal medical and chirurgical treatments, among other disciplines. Thus, in this work, we
exclude the psychiatric hospitals or other specialised hospitals such as geriatric, revalidating
or palliative hospitals. Among the 103 general hospitals in Belgium, 28% of them are managed
by a public authority such as the Flemish, Brussels, or Walloon region. The other 72% are
private ASBL (SPF Santé Publique, 2019). All hospitals, whether they are held publicly or
privately, are responding to 2 authorities. The first one is the National Ministry of Public Health
that determinates the financing and accreditation of hospitals. The other authorities are the
Ministries of Health from all three Belgian Communities (French, Flemish and German),
depending in which one the hospitals are located (Eeckloo, Van Herck, Van Hulle, & Vleugels,

2002).

The hospital sector gets its financial resources from its cash flow generated from the
previous year (physician fees, sales of pharmaceutical and assimilated products), and from the
Budget des Moyens Financiers (BMF). The BMF is allocated based on lump sums and on the
responsible business of each hospital. It is composed by three elements: 1-infrastructure and
material costs, 2-operating costs, 3-previous allocated budget regularisation costs. A global

budget is reserved for all hospitals in Belgium. When a hospital is financing through the BMF,
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it is actually an individual portion of the global fund that is attributed. In July 2019, the global
budget for the Belgian general hospitals was set to a maximum of 6.25 billion euros (SPF Santé

Publique, 2019).

2.2.2. Belgian procedures for PPE supply

On the Belgian territory, any organisation willing to supply medical devices and
personal protective equipment has to fall under the Royal Decree of June 13, 2005, relating
to the utilisation of personal protective equipment, also the EU directives and regulations
(SIPPT, 2016). When hospitals want to purchase medical supplies on the market, they need to
provide a purchase order preliminary established and sealed by their internal Prevention

Committee or Counsellor (SPF Emploi, Travail et Concertation Sociale, 2005).

The Belgian competent authority that oversees the quality, safety and efficacy of
medicines and medical products is the FAMPH (Federal Agency for Medicines and Health
Products) (FAMPH, 2017). SGS Belgium NV is the Notified Body that has been appointed by
the FAMPH to ensure the conformity and compliance assessment of the medical materials and

PPE in Belgium (European Commission, n.d.).

Since the start of July 2013, Belgian hospitals are subject to Public Markets regulations
for their medical purchasing in order to improve hospitals transparency, management, and
resources allocation (Hoogsteyn, 2019). There are a few hospital purchasing groups (here
onwards mentioned HPGs), for instance Iris-Achats, MercurHosp and ACAH. The Iris-Achats
group was created in 2002 for the hospitals in the region of Brussels and counts five hospitals
members to date (Iris, 2014), the MercurHosp was founded in 2013 and counts twenty-four
hospitals mainly in the Walloon region and Brussels capital (MercurHosp, 2019), and ACAH is
more recent and rally nine hospitals in the Walloon region (ACAH, n.d.). It is those HPGs that
execute the purchasing of medical and non-medical furniture (infrastructures non-included)
on behalf of the hospitals through public markets.

The goal of the HPGs is to obtain more competitive prices from the public market than when
hospitals purchase individually on their own, this way, they benefit lower prices due to bigger

purchase orders done through the group. Moreover, it allows small and middle hospital
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institutions with not enough financial and commercial resources to conclude deals in such
consequent markets. The KPGs have established their own supplier data base with which they

negotiate supply contracts (Herroelen, 2018).

In respect with the sourcing theory, we can demonstrate that the Belgian hospitals
developed a clear sourcing strategy for the supply of PPE. Belgian general hospitals respond
to a delegated sourcing. A hospital usually effectuates PPE sourcing through a HPG, which has
its own supplier base. This HPG selects the supplier that will provide the medical materials and
equipment while complying with the EU Public Market regulations. Since the priority is the EU
Public Market, we can add the fact that it has adopted the international sourcing strategy as

well.
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3. Pandemic crisis

3.1. Definitions

There has been confusion with the exact signification of the pandemic terminology.
Many studies and specialists focused on the subject and tried to assess the right definition of
it. For example, we find trouble distinguishing pandemic from epidemic. Some would say they
are identical, some others would say it depends on the virulence of the virus. Debate remains.
Yet, an epidemic must be defined as a disease infecting numerous people from a population
or distinct region, and that the number of new cases in that region keeps increasing
(Intermountain Healthcare, 2020). It would appear that the epidemiological definition of
pandemic is “an epidemic occurring worldwide, crossing international borders and usually
affecting people on high scale” (Kelly, 2011). The Centers for Disease Control and Prevention
(CDC) supplement by defining pandemic as a novel virus or disease spreading efficiently
around the world from person to person without having immunity to the new virus (CDC,
2017). Some infectious diseases were empirically identified as to be a pandemic by public
health officials, such as the cholera, dengue, influenza, and severe acute respiratory syndrome
(SARS) (Morens, Folkers, & Fauci, 2009). We live in a global world and the way globalisation is
continuously evolving raises the concern on the spread of viruses around the globe, especially
when the transmission mode of the virus is from person to person. Travelling is becoming
easier and faster. Thus, it is without surprise that a pandemic can rapidly and seriously impact

the entire world in a blink of an eye.

Regarding the term of crisis, it finds its roots in the ancient Greece when at that time
it meant “a moment of decision”. In our era, it emerged more particularly in the medical sector
where it was defined as an organism showing fatal and dangerous health conditions.
Nowadays, the literature started later on to attribute the term of crisis for economic, political,
social, and cultural systems (Shrivastava, 1993). Shrivastava (1993) gives it a clear definition
of crisis as a “disruptive situation characterised by urgency of decision, large impacts, and

system restructuring... they are initiated by a triggering event and continue to evolve over a
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long period of time, causing a wide range of impacts”. A crisis is an abnormal and extraordinary
event that need to be carefully managed by making decisive and effective decisions in short

time period (Shaluf, Ahmadun, & Mat Said, 2003).

When we state “pandemic crisis”, it is because a pandemic is an extraordinary event
that occurs at a certain period of time, and causes severe health damages and even death all
around the world. Due to the novelty aspect of a pandemic, there is no knowledge on how to
control nor cure it, and there is an urgent need to take measures in order to stop the spread
and limit health damages on the population. Therefore, we consider that a pandemic leads to

a global health crisis.

3.2.  Public Health Emergency of International Concern

According to the International Health Regulations (IHR) established in 2005 by the
World Health Organization (WHO), Public Health Emergency of International Concern (here
onwards mentioned PHEIC), stands for “an extraordinary event which is determined to
constitute a public health risk to other states through the international spread of disease and
to potentially require coordinated international response” (World Health Organization, 2005).
In case of an unpredictable event presenting severe risks of public health and international
spread, such as a pandemic, the country where such event is identified should as soon as
possible inform the WHO. The decision to declare the status of PHEIC lies in the competencies
of the WHO General Director. The objective of declaring a PHEIC is to raise attention from the
international communities on the risks presented in order to take coordinated preventive and

responsive measures (Durrheim, Crowcroft, & Blumberg, 2019).



24.

3.3.  Public Health Emergency Preparedness

Nowadays, we have drawn more attention on the different risks that can be generated
by any sort of event, disaster or crisis, and on how to build up plans to prevent such risks.
Crisis management has made its path and is becoming more anticipatory and proactive than
before by developing capabilities in response for all plausible scenarios (Nelson, Lurie,
Wasserman, & Zakowski, 2011).

In respect with the PHEIC, the WHO has requested every member state to set up a Public
Health Emergency Preparedness plan (World Health Organization, 2005), including
prevention, mitigation, recovery capacities, capabilities and activities in response to events
(Nelson, et al., 2011).

In the case of European countries, the European Centre For Disease Prevention and Control
(ECDC) has issued in 2017 a technical report aiming at identifying the strengths and areas of
improvement of PHED in the EU Member States, but also giving them competency-based

training programs (see Appendix n°7) (ECDC, 2017).
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4. COVID-19 outbreak

4.1. Definition

The Coronaviridae Study Group of the International Committee on Taxonomy of
Viruses defined COVID-19 as the short term for Coronavirus Disease of 2019, COVID-19
standing for the disease and SARS-CoV-2 for the virus. This is a novel form of coronavirus
belonging to the Betacoronavirus subgroup from the Coronaviridae family, also including SARS
(Severe Acute Respiratory Syndrome) and MERS (Middle East Respiratory Syndrome), which
respectively emerged in 2003 and 2012 (Gorbalenya, et al., 2020). This novel coronavirus

causes severe and acute lung injuries.

An individual is considered “infected” if he presents one or more of the main
symptoms, which are fever, cough, and shortness of breath. More recent studies have found
other symptoms that have appeared to be relevant like the anosmia and dysgeusia which are
the loss of smell and taste. It is most likely that the virus can lead to death if infected patients
already present a critical illness, such as cardiovascular complications, thromboembolic
disease, weak immunity system, asthma or respiratory distress, or acro-ischaemia.
Furthermore, old people, pregnant women, smokers, and cancer patients are more vulnerable
and have a higher risk to enter a severe or critical phase with a possibility of death. The virus
is transmitted from human-to-human by the spread of infectious droplets through direct
routes of transmission which are the eyes, nose and mouth. So far, if one person is infected
and is around non-infected people and control or sanitary measures are not taken, the
infected person can infect in average two to four people. This is the Reproductive Number
(RO). Individuals start showing symptoms of COVID-19 within a fourteen-days incubation of
the virus. However, it is possible that some individuals are asymptomatic, which means that
they do not show symptoms of contamination but actually did contract the virus (SCIENSANO,

2020).
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4.2. Emergence in China

On December 31%, 2019, the Chinese government reported to the World Health
Organization a sudden onset of several abnormal pneumonia cases in the city of Wuhan,
located in the Hubei region of China. China has a strong history with live fish and animal
markets, and it is believed that the Hunan Seafood Wholesale Market in Wuhan city was the
epicentre of the novel coronavirus (Paules, Marston, & Fauci, 2020).

Like its two predecessors, SARS and MERS, COVID-19 have zoonotic origin. The local
authorities reported that a bit more than fifty people contracted pneumonia after visiting the
Hunan market where live animals are sold, such as bats which are considered as key reservoirs
of the virus (Shereen, Khan, Kazmi, Bashir, & Siddique, 2020). However, it appeared that
animal-to-human transmission was not the only way of contamination given the fact that
some health care workers were infected at the hospital of Wuhan. This would suggest that
those health care workers were in close contact with infected patients. These facts have
heightened the attention and by January 10%", the Shanghai Public Health Clinical Center &
School of Public Health released the genomic sequence of the virus to the public database. In
the meantime, the Wuhan authorities took the initiative to temporarily close and disinfect the

market (Paules et al., 2020).

Since the virus can be transmitted by human-to-human contacts and that Wuhan is a
big city counting a lot of railway and airline connections, it was crucial for China to prevent
from a national, or worse an international pandemic. We are all aware of the danger that
globalisation can cause and travelling, as easy and fast as it can be, it could be devastator in
the rapid spread of the virus and could quickly get out of hand.

The Chinese New Lunar Year, the most celebrated event in China, was going to take place from
January 25™ until February 4™ 4. It was about bad timing. Therefore, on January 23, the
Chinese government set a travel ban from the city of Wuhan as it was the epicentre of the
COVID-19 (Chen, Yang, Yang, Wang, & Barnighaussen, 2020). Unfortunately, it was already too
late. The issue here is that people usually travel before the start of the holidays for the

preparations. By the time of the travel ban from the emergence of the new disease, it was

4 https://chinesenewyear.net/
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inevitable that more people in Wuhan got infected, and for them to travel around China was

unsafe.

During the Lunar holidays, about five million people from Wuhan were about to travel
for celebration. Thus, in a race against the clock, the Chinese authorities tried to put in place
some education campaigns and protective measures, such as the cancellation of events and
mass gathering, closing of universities and offices, set up of hospitals in public areas, social
distancing, hand washing and area disinfections etc., in order to control the situation in
Wuhan. They also discouraged people from travelling for the holidays and stay home instead.
The government as well extended the holidays to cover the duration of the suspected
incubation period of the virus. This was for those who travelled and were going to travel back.
It was supposed to encourage them to stay home and wait for the symptoms to show,
therefore prevent them from travelling and infect others. Thereby, a home-based quarantine

started to settle (Chen, et al., 2020).

Unfortunately, despite the significant efforts put by the Chinese government into the
management of this unexpected and fast spreading situation, the virus eventually got out of
control. The gap between the official first contamination on December 8™ and the control and
preventive measures taken in January was too consequent. It took the government to long to
publicly communicate the nature and the risks of this novel coronavirus. Thus, too many
Chinese were able to travel in and out of Wuhan and its region without knowing the real
danger it presented (Peeri, et al., 2020). This eventually led to a wider and global pandemic as
of February 26, COVID-19 had been detected in 36 countries around the globe (Burke, et al.,

2020).
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4.3. COVID-19 — Public Health Emergency International Concern

Eventually, the situation got out of control for the Chinese government and the virus
already started to spread around the world, arising concern for everyone’s health. On January
30t™, 2020, the Director General of WHO officially declared the COVID-19 as a Public Health
Emergency of International Concern (PHEIC). By mid-February, scientists, experts, and
researchers from everywhere gathered to discuss and draw a roadmap for COVID-19 (WHO,
2020). As the time goes by, confirmed cases rocket due to the rapid human-to-human spread,
especially from mid-March (see Appendix n°2), and the number of deaths is still growing. At
the start of May, the total number of confirmed cases was 3.2 million, counting almost
225,000 deaths (see Appendix n°3 and 4) (WHO, 2020). So far, there are currently no vaccines
on the market to cure this new viral disease. Vaccine and biotech companies, public health
funders, and scientist are currently working and putting a lot of efforts into the development

of this challenging vaccine (Lurie, Saville, Hatchett, & Halton, 2020).

Until a vaccine is found, developed and put on the market, the entire world had been
on lock down for several weeks, if not for months in some cases, as for primary initiative. Then
all national and international air, ground and maritime connections were shut down. Most of
the countries decided to declare a state of emergency and set up a quarantine. Citizens were
asked, for the greater good, to stay home and not seeing anyone while the pandemic was still
spreading. Universities, offices, restaurants, events, mass gathering, were shut down, except
for healthcare and alimentary infrastructures.

In the meantime, as well for public as for private matter, preventive and protective measures
have been communicated in order to prevent the population from infection of the COVID-19
and reverse the curve of the pandemic. Those measures are as follow (SCIENSANO, 2020):
e Public prevention:
o Social distancing: keep at least one-meter distance from others
o Avoiding crowd, visitors if unnecessary. Stay home and self-isolate
e Personal protection:
o Regularly wash your hands and avoid touching your eyes, nose or mouth. Use
hydroalcoholic hand sanitisers.

o Wear surgical of FFP2 masks if you go in public for reasonable reason.
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4.4. Emergence in Belgium

According to SCIENSANO, the first infected case of the novel coronavirus on the Belgian

territory was reported on 4 February 2020 (SCIENSANO, 2020).

4.4.1. Federal Crisis Management Phase

Before giving the different measures that were taken to protect the Belgian
population, we think it is important understand how the authorities organised themselves to
manage the crisis.

After the declaration of the PHEIC due to the pandemic of COVID-19, Belgium started to
prepare itself for when the virus will hit its territory. Analysis and updates on the situation
were done under the competencies of three consulting bodies:

e The RAG (Risk Assessment Group), presided by the public health agency SCIENSANO,

analyse the risk for the population based on epidemiological data.
e The RMG (Risk Management Group), takes public health protection measures based
on RAG’s expertise.

e The Coronavirus Scientific Committee helps health authorities to fight the virus.
Every update done by the three bodies is given to the Cellule of Evaluation (CELEVAL), which
gives public health advices to the authorities to fight the pandemic. Given the fact that the
pandemic got more serious and getting more out of hand, other specialised cellules were
formed to contribute to the management of the crisis. At the beginning of March, based on
the advice from the experts aforementioned, the National Security Council (CNS) of Belgium,
which is composed by the Prime Minister, Vice-Ministers, and Regional and Community
Ministers, took the decision to officially declare the initiation of the Federal Crisis
Management Phase. Therefore, it was the competency of the federal to make the decisions.
Another strategic body that played an important role in the decision making is the Federal
Coordination Committee (CEFECO). It is under the authority of the National Crisis Centre
(NCCN) and its role is to prepare and coordinate the whole operation of implementing the
decisions made by the CNS. On March 12, 2020, the CNS officially declared the Federal Crisis
Management Phase (NCCN, 2020).



30.

Under several Ministerial Orders, strategic measures were taken to limit the spread of
the virus (NCCN, 2020). Such measures were the interdiction to visit nursing homes, social
gathering, events then the whole HORECA industry was shut down, only grocery stores,
pharmacies, gas station and some other exceptions were allowed to stay open under certain
conditions. Schools, offices, indoor activities were closed (Ministére de la Sécurité et de
I'Intérieur, 2020). Meanwhile, social distancing was integrated in the preventive measures,
homeworking was obligatory if there were no necessity to go to work, stay at home and have
a strict hygiene etc. Yet, by March 14, Belgium was ranked 6" of the most affected countries

in Europe, counting 689 cases and 4 deaths (see Appendix n°5) (SCIENSANO, 2020).

The different measures taken to limit the spread were obviously not efficient. The virus
continued to spread and kill more and more citizens. So, on June 18", the government
established a national lockdown for a one-month period until April 19t™. The national
quarantine was eventually extended for two more weeks until May 3™, as a precaution not to
jump right into normal life and risking blowing off the whole national protective project. If we
compare the number of deaths during the period of January-June of the precedent years to
year of 2020, we can see the gap occurring in March and April due to COVID-19 (see Appendix
n°6).

The coronavirus of 2019 is a virus for which no expertise has been developed anywhere
before. Additionally, it was very unpredictable. This novel virus, compared to its predecessors
SARS and MERS, spread around the world at rocket pace. The COVID-19 was, and still is, very
difficult to handle since no effective vaccine has been approved yet. The establishment of such
strategic measures to manage the spread of the virus is not an easy task in a country like
Belgium. Belgium is a federal state very complex to govern since the decision-making
competencies are respectively divided between the federal, regional and the community
authorities. The political landscape is very fragmented as there is no single party to lead the
country. Even each region and county have several political parties from the social left to the
extreme right, which creates total inconsistency and controversy in the political world. This
has a terrible impact in the decision making. It is always difficult for the authorities to
cooperate since they differ in their position, thus it always takes enormous time to find

compromise. No better example than the fact that Belgium is without government since
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December of 2018. None of the elected parties for the communities and region have found
common ground to provide a majority party for the nation. It is, since then, a caretaker

government led by Mrs. Sophie Wilmes that is in charge of the current and urgent affairs.

4.4.2. PPE shortage in hospitals

During the quarantine, the number of infected people and dead by the COVID-19
exponentially grew until reaching its peak during week 15 (mid-April) of 2020 with a total
number of new cases of 11,094 and 2,114 deaths. It was a big crisis for Belgian hospitals to
handle as they were not prepared to manage a huge wave of infected patients in their
infrastructures. Between March 15% and June 25™, almost 18,000 patients with COVID-19
were hospitalised (SCIENSANQO, 2020). Since the national quarantine was only established on
March 18™ and that the incubation period of the COVID-19 was fourteen days, it is without
surprise that the hospitals were going to be overwhelmed by the inflow of infected people.
There were three factors in this rapid epidemic. The first one is that the coronavirus was
spreading very easily and quickly without preventive and protective measures. The second
factor is that the gap between the time when the second case of coronavirus infected person
was reported, and the start of protective measures and quarantine was too long. Finally, the
collective implication in the national security measures was not taken very seriously at the

beginning, which allowed the virus to flow more and more, even during quarantine.

The issue discussed here is that the PPE, mainly chirurgical masks, came out of stock.
The reasons for that are several. According to the World Health Organization guidance report
on severe shortage and rational use of PPE during COVID-19 pandemic, it stipulates that the
reasons for the extreme demand in PPE were the rocketing number of COVID-19 infected
people, misinformation on how to prevent the spreading of the virus due to its
unpredictability, but as well the rush from the population to procure themselves PPE and build
war stocks, even though they were asked to stay home unless under serious necessity (World
Health Organization, 2020). But regarding the crisis in hospitals, it is the rapid, numerous and
still inflow of infected patients in the hospitals that caused the devastating reduction of the

medical staff’s stock.
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But the major reason why Belgium was chasing after PPE (mainly masks) is because all
of a sudden, there were no more supplier or fabricant at disposal to provide PPE. Due to the
global panic to protect oneself, but also the global economy and borders shutting down, every
country was looking for PPE in any way possible. The principal PPE that was out of stock and
globally in high demand was the medical masks. When the PPE shortage crisis was occurring
in Europe, Germany and Czech Republic, which by the way were one of the biggest European
suppliers of PPE, decided to block the exportation of these equipment for national security
matter (Le Spécialiste, 2020). Belgium found itself with no more supplier and was facing a
serious and critical shortage of PPE. We think it is important to put the emphasis on another
point to the problem Belgium faced in masks shortage. Apart of the fact that it was difficult
finding new suppliers, another hard blow was the destruction of a six million FFP2 masks stock
in 2017 and 2018 from the Belgian authorities. These stocks were outdated and needed
replacement, as ordered by the World Health Organization. But, at that time, the government
of the Public Health Prime Minister Maggie De Block decided not to do so in order to make
federal budget economies, considering those renewable stocks were not a priority

(Stroobants, 2020).

Before the emergence of the virus, China was the supplier for half the global mask’s
market. When the coronavirus hit the Chinese ground, they halted their exportations, which
led to worldwide supply issues and disruptions. Then the situation in China was stabilising and
infectious transmissions were reducing, the virus started to spread globally. In the global track
for new PPE suppliers, China became the world supplier for the medical equipment (Ranney,
Griffeth, & Jha, 2020). Since the off could not meet the high demand of PPE supplies, the price
exploded. It was a real struggle to get supplies from them as the entire world was trying to do

so at the same time. It was a worldwide crisis, the law of the jungle.

Besides the Federal Crisis Management Phase and all the measures that were taken to
limit the spread of the virus on the national ground, the Belgian authorities have undertaken
other initiatives to fight the COVID-19. In respect with the shortage of PPE for the Belgian
medical and healthcare workers, the Belgian government designated a temporary working
group, the Task Force COVID-19 (here onward mentioned TF-19), to hit the ground running

and implement economic, logistical, legal actions, and solutions to provide quality PPE. The
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priority for the TF-19 was to quickly analyse the inventory situation and implement urgent
protection measures. The group were given the authorisation to conduct massive purchases
of medical masks, establish, centralise and coordinate new suppliers outside Europe that had
gone through urgent compliance procedures, and finally propose viable alternative solutions

for potential and unsure situation that might occur in a near future (FAMPH, 2020).
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EMPIRICAL ANALYSIS

In this second part of the master thesis, we are going to present our empirical analysis
on the research question. First, we will document the methodology that we developed for the
research of our thesis, including the approach used to tackle the problematic and the design
of the research. Second, the data selected and collected will be analysed and then subjected

to further discussion.

5. Methodology and scope

As a reminder, our research question is “How to prevent personal protective equipment
shortage in Belgian hospitals during pandemic crisis?”. To put into perspective, the
phenomenon that is been studied here is the hurdles encountered by the Belgian general
hospitals to source personal protective equipment (PPE) due to the COVID-19 pandemic. Thus,
several questions arose throughout the study research such as (1) What caused the PPE stocks
issues in the hospitals? (2) What has been put in place by the hospitals and/or government to
mitigate the problem? (3) What can be achieved to prevent the same issue to occur in the

future?

A qualitative case study methodology suits perfectly for our exploratory research
question as a qualitative methodology attempts to understand a contemporary phenomenon.
It also stresses the importance of participants’ opinion and knowledge on the phenomenon,
it does not attempt to control the context, and puts emphasis on the subjectivity of the data
analysis (Brink, Van der Walt, & Van Rensburg, 2006). In addition, a case study approach
should be considered since it is an empirical analysis that allows the researcher to explore or
describe a phenomenon, not well understood within its context using multiple sources of
evidence (Yin, 2003). Moreover, this approach is particularly useful to respond “how”
guestions (Meyer, 2001). Some people may argue that qualitative case study methodology
might lack of scientific rigour and reliability (Noor, 2008), yet an important advantage of a case

study is that it enables the researcher to gain a holistic view of the process (Meyer, 2001).
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The type of case study that we are going to use to tackle our research is a multiple case
study approach. Relating to our research question, we aim at understanding the situation of
the Belgian hospitals during the COVID-19 pandemic. Therefore, it was necessary to examine
multiple hospitals (units of analysis/cases) in Belgium in order to subjectively pretend to a
generalisation of Belgian hospitals. The cases need to be carefully selected in order to follow
a replication logic, which is the logic of finding similar or contrasting results (Yin, 1993). By
examining several cases, external validity will be augmented, and thus generalisation will be
more reliable (Rowley, 2002). Following the replication logic, Yin (2014) suggests that four to

six cases analysis are sufficient to observe similar patterns arising.

Regarding the cases to analyse, we decided to focus on general hospitals, excluding
psychiatric, geriatric, revalidating hospitals, as well as nursing homes. General hospitals
encompass generalist and university hospitals, they have a certain capacity of health care
resources and capabilities and cover the whole territory of Belgium. The search for general
hospitals was done through personal acquaintances or personal research. Due to COVID-19
pandemic, we were obliged to stay home, which limited our research perimeter and capacity.

Thus, keep in mind that our data selection will imply subjectivity.

The COVID-19 pandemic is an exceptional and unique event. Therefore, the literature
and documentation on the subject is not quite enough developed and abundant. The world is
constantly studying the situation and delivering more and more data. However, the portion
of accurate, solid and reliable data remains weak. Besides some documentation on the subject
found on the internet and the information gathered from the national news, the main source
of evidence for this research will be the interviews. Yin (2014) argues that interviews are the
most effective source of evidence for a case study approach. Each data source will bring
evidence and constitute the case study database. A good practice is to converge all the sources
of evidence as it strengthens the findings of the research and enables a greater understanding
of the phenomenon (Baxter, & Jack, 2008). This technique is called the triangulation (Rowley,

2002).



36.

We managed to conduct interviews in four hospitals: three from the province of
Hainaut and one from the province of Brabant Walloon. We could have interrogated a fifth
hospital from the province of Namur, but due to the context and unavailability of the
competent person to respond to our request, and because of lack of time, we decided to
withdraw this hospital from our cases. For confidentiality matters, we will not mention the
name of the hospitals nor the name of the interviewees who helped us in our study.
Therefore, we will use generic names:

e Hospital S (Hainaut) (see Appendices n°11 and 12)
e Hospital T (Hainaut) (see Appendix n°13)
e Hospital M (Hainaut) (see Appendix n°14)
e Hospital O (Brabant Walloon) (see Appendix n°15)

In order to obtain the accurate answers to our problematic, it was necessary in terms
of reliability, to interview the competent people who were in charge of the problematic within
each hospital. Our key informants were Supply Chain Managers, Chief Officer of Operations,
or Purchasing Managers for hospital supplies. Let’s keep in mind that we were limited in terms
of timing due to the gravity and length of the COVID-19 crisis. We could not reach out for the
participants until later in June or July as Belgium was in quarantine until May, but also because
the competent people were in the midst of the crisis management.

We first engaged contact with the respondents by phone calls and email exchanges in order
to explain the key features of our research. Either they would agree to set up a meeting right
away, or they would redirect us towards someone else who would be more competent and
available. By conducting interviews from different hospitals, we wanted to compare their
sourcing strategy in terms of PPE before the COVID-19 pandemic, as well as the crisis
management procedures they have put in place to address the PPE shortage. We also

guestioned their interpretation of the COVID-19 situation and what the future holds.

Relating to the four hospitals, we piloted semi-structured interviews as it provides
adequate coverage for the research (Noor, 2008). The semi-structured type is the most
common type of interviews in management sciences. It allows flexibility during the inquiry,
but also to understand better what is perceived from the field. Thanks to the flexibility of this

type, questions and themes can be adapted along the interviews. For reasons of convenience,
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the interviews were conducted in French. An interview guide (see Appendix n°9) has been
developed. We intended not to hand it beforehand to the interviewees so that it saves the
spontaneity of the results. This guide includes a presentation of our research, a section for the
interviewee’s introduction, and the different themes with sub-questions that will be tackled.
All the interviews, except for the Hospital S because it was located really nearby, were piloted
through videoconferences and lasted between 45 to 90 minutes. Permission to record the
interview was always asked. The records of the interviews will secure an accurate database

and avoid losing it.

Apart of the Belgian general hospitals, we also had the opportunity to interview (see
Appendix n°16) the COO of AWEX. The reason is that he was part of the federal organisation
Task Force COVID-19, which participated in the crisis management and helped the sourcing of
PPE at a national level during the pandemic. He was our first external participant and our
interview was also organised by videoconference. The interview guide (see Appendix n°10)
used back then was a bit vague. The fact that he was from an outer sphere of hospitals, we
thought he could bring value to our research and enhance the validity of our results. This why

we decided to integrate the analysis of his interview to the cross-case analysis.

In conclusion, we are going to do a separate analysis of each case (hospital) on the
basis of the three themes: (1) the sourcing strategy for PPE before the COVID-19 crisis and (2)
the PPE crisis management in the hospital.
After that, a cross-case analysis will be realised based on the three questions mentioned in
the first paragraph of this methodology, which are (1) What caused the PPE stocks issues in
the hospitals? (2) What has been put in place to mitigate the problem? (3) What can be
achieved to prevent the same issue to occur in the future? This, in order to summarise the
similarities or divergences that occurred between the different cases. This aims at making the
research more robust and understanding the general situation of Belgian hospitals from a
holistic view.
Finally, based on the results from the different case analysis and documentation, we are going

to develop propositions for further discussions regarding the research question.
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6. Multiple Case study — Findings

6.1. Case study 1: Hospital S

6.1.1. Overview

The Hospital S is a regional hospital located in the province of Hainaut possessing a
hospitalisation capacity of approximately 250 beds. It has adopted the legal personality of a
non-profit organisation (NPO) and its organising power is both public and private.

For the purpose of our inquiry, we interviewed two people from this hospital. One was the
Supply Chain Manager (SCM) and the other one was the Director of Integrated Care (DIC). Due
to the absence of the SCM during the crisis, it was specifically the DIC who coordinated the

whole PPE management for the hospital during the pandemic.

6.1.2. PPE sourcing before COVID-19 pandemic

The hospital belongs to a purchasing group named ACAH — Agence Centrale des Achats
Hospitalier (Purchasing Negotiation Centre for Hospitals) which negotiates with its own
suppliers on the European public market. Those suppliers proceed by themselves to the
sourcing of fabricants. The negotiation terms with the suppliers fall in the competences of the
ACAH. Therefore, if the hospital places a purchase order (PO) with the ACAH, the hospital is
linked by the supplier’s conditions. In terms of pricing, the hospital is subjected to floor prices.
Of course, the suppliers, as well as the fabricants to which they outsource the equipment,
must comply with the European regulations in terms of conformity and they also need to be
validated by the FAMPH in order to get the CE marking. Any equipment that is not certified CE
will be not accepted by the hospital. Regarding Hospital S, all of its suppliers are from Belgium
and usually remain the same, but the provenance of the majority of the materials comes from
Asia. The hospital always favours Belgian or European suppliers if possible, for reliability
reasons. In addition, with European suppliers, usually the hospital has a payment period of

ninety days.
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During normal circumstances, the procedures are quite simple. On the basis of
automated calculation of the theoretical consumption of PPE, the hospital proceeds in regular
placements of POs with the ACAH. Normally, the hospital gets delivered the same quantity of
PPE supplies every week or two weeks in a way to have stocks for one month. Concerning the
stock management within the hospital, they work with the KANBAN method. For instance,
regarding PPE, it is the logistic staff that goes scanning in the different services to check what
equipment is almost out of stock and needs to be replenished. Then, the info is sent to the

logistic department so they can place POs with the ACAH.

6.1.3. PPE crisis management

Hospital S anticipated the crisis coming to Europe and started making some stocks
before the federal declared the national crisis management phase. Later in this case analysis,
we will understand that even with these stocks, they were not prepared and did not foreseen
this overwhelming coronavirus situation.

The hospital had set up, under the competencies of the medical and general direction, a
COVID-19 plan which operates in a multi-stage manner. When engaged, the first thing that
needs to be done is to release all the patients who do not need further care. The patients who
were still in the need of medical care were moved in the recovery unit. This, in order to make
room for the new COVID-19 patients. These latter are admitted depending on a graduation of
health state. When Hospital S engaged its COVID-19 plan, they had a treatment capacity of
sixty-nine hospital beds and eleven intensive care beds. Within Hospital S, they had created a
committee which was in charge of the crisis management and which had deployed from
March 14t™ with all the physicians and nurses an admission system for the coronavirus

patients, and the application of the droplet-type sanitation protocol (utilisation of PPE).

Regarding the PPE management at Hospital S, the first week was catastrophic as the
virulence of the virus generated a national fear and panic. Not all the services at the hospitals
did interrupt their activity. So, the other services that were still in activity were using PPE as
well, maybe even more than the coronavirus units. The reason why is because they were

afraid and wanted to protect themselves by making personal stocks.
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What happened is that the nursing department determined by itself the utilisation of the
equipment for the services, and the logistic would distribute the PPEs depending on the
nursing request. Consequently, it was a random and unorganised manner to efficiently
manage the utilisation and stock of PPEs. Very soon, they started noticing that they were

overconsuming PPE, mainly medical masks, in the whole hospital.

On March 13%, the stocks of surgical and FFP2 masks were 68,000 and 2,800
respectively. The first initiative to prevent the PPE shortage at the hospital was undertaken by
the DCl on March 17t". He implemented a daily inventory of the stock to determine the inward
and outward movements of stock, but also requested the different care units to do the same
regarding the consumption of PPE. The idea was to make a consumption/worker ratio in order
to better control the PPE consumption and establish a clear sanitation protocol in terms of
type and quantity of PPE for the COVID-19 treatment. The controlled equipment for that
purpose encompasses surgical and FFP2 masks, nitrile gloves, gowns, one-piece protective
clothing, goggles, visors, surgical aprons, but also sterile material such as sanitiser gels and
soap.

Thanks to those inventories, they could establish an average consumption of PPE per care-
unit. They implement a standard consumption based on the average of one service that they
had judged reasonable. When the units needed some supply, the logistic would then provide
the equipment based on those standards and consumption ratios. This was a better
management of the PPE distribution within the hospital. However, even with these measures
undertaken, Hospital S still faced PPE stock issues with some critical equipment such as masks,
gloves and gowns, as they only had buffer stock tantamount to just one day.

For instance, the average consumption of FFP2 masks per week was 400 to 500, which was
already significant compared to normal activity.

The situation was obviously critical still, as the number of patients increased daily until

reaching its peak of fifty patients per day between end of March and early April.

The second alternative for the hospital was always to have a plan B in terms of PPE
utilisation. If the surgical masks were out of stock, they had some FFP2 (they also contacted
painters to get FFP2 and FFP3 masks, since they use the same, but medical conformity had to

be checked by FAMPH). If no more light blouses, they had gowns. If no more nitrile gloves,
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they had surgical gloves. The hospital received goggles and visors from local firms. They even

called in volunteers to make impervious aprons from garbage bags.

Another thing they changed during the pandemic is to stop the KANBAN method.
People would travel within the different units of service to provide supply of equipment. This
could not be possible anymore. The reasons why are because they had to protect the staff
from travelling around in the hospital, but also because it is based on a classic consumption
whilst they were in an overconsumption situation, and they had to control this equipment by

not allowing too many people going into the stocks.

The biggest issue during the PPE crisis management for the hospital was that every
single supplier, without exception, drop them. It is believed that, due to the rocketing demand
in PPE, the contracted suppliers redirected their sales at higher prices to others, and left
Hospital S without notice. The danger was that the hospital would get to the point where they
were out of stock. Hospital S then started to activate its network, reaching out for PPE supply
from any potential firm. Except that their requests were always declined due to the fact that
Hospital S was not a direct client, so not a priority in PPE delivery. For example, the hospital
asked for masks from French industries, which refused to respond favourable due to the
requisitioning of the French authorities until end of September.

On top of that, in time of crisis, the world saw the emergence of countless uncertified firms
and companies producing medical equipment, obviously at exorbitant prices. For instance,
usually a FFP2-type mask costs 0.80€, whereas those fraudulent firms were selling them at 5
to 7€/unit. We should also point out the fact that, besides the unbelievably high unit price,
there were also the freight and customs clearance fees, which would also increase the total
amount of the delivery (e.g. a gown would cost 5€ at unit cost, plus the fees, it would normally
cost around 5,75€ final price. Yet, in the current situation, it raises at 9€). This option of paying
those prices was unaffordable for the majority of Belgian hospitals. Moreover, with Chinese
suppliers, it is half paid at order, then the other half when it is sent from China, before having

received the supply. Sometimes, for some suppliers it was even 100% of payment at order.
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According to the SCM, Hospital S did receive financial advance worth 800,000€ from
the government in order to handle the COVID-19 crisis in terms of PPE and medical material.
The hospital received equipment as well from the government, but very few and not always
of good quality. Also, from four federal deliveries of FFP2-type masks, it would appear that
Hospital S did not receive any of them. It is argued by the DIC and SCM that it is because other
hospitals would have had manipulated their stock data or played their influence power in
order to get the masks at the expense of others, as it is believed by the DIC. Another highlight
is that, at the toughest moment of the crisis, the federal had ordered to the hospitals that had

received federal masks to destroy them since they were non-compliant.

What has been done by the hospital to get new sources of supply, is investigating to
find new reliable suppliers.
The hospital received 40,000 of Mdolnlycke surgical mask from a Belgian acquaintance.
Besides that, thanks to an acquaintance, they could contact a trusted Chinese military
pharmacist who had a business of import-export. Therefore, the hospital ordered 60,000
FFP3-type masks, which had been validated by the FAMPH and were delivered directly from
China. However, it is important to remain cautious in terms of equipment conformity. Since
new fabricants of medical equipment rapidly emerged, it was not uncommon that some of
them would fabricate false conformity certificates with uncertified CE marking. So, the
supplier would send the file to the prevention council, who would send it to the FAMPH which
will validate or not the order. Once it is validated and the supply arrives in Belgium, it is
checked by the customs at the borders. If they have a substantial doubt, they call for the back-
up of FAMPH.

From these new supplies, and since the situation has improved with a decrease in the
number of admitted COVID-19 patients, the hospital is building a six-week war stock (based
on medium-high consumption during the coronavirus crisis) in case of a new wave of infected
patients, located off-site. It is a deadstock, if not in emergency phase, the hospital will still
source its PPE supply as usual.

Another issue that needs to be considered is the return to normal operations in the other

services of the hospital, like the dentists, ENT specialists, or the staff doing the PCR tests. The
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crisis is not over, the virus is still ongoing, patients might come back, and there is a larger
number of medical staff to keep protected.
Therefore, from consuming 500 masks per week during crisis time, they are now making plans

to sustain a consumption of 1000 masks per week.

According to both interviewees, it was rather a war management then a crisis
management. All the usual procedures with conformity standards, contracted suppliers, etc.,
have been thrown to the garbage as the need for PPE was urgent for everyone and the rules
and regulations were countered in order to satisfy the needs of some at the expense of others.
It was really a situation where solidarity was at the lowest, perhaps non-existent, and

everyone was trying to save its own life.
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6.2. Case study 2: Hospital T

6.2.1. Overview

The Hospital T is a regional hospital located in the province of Hainaut and is one of
the biggest hospital institutions in the Walloon region, composed of three sites and a
polyclinic, all counting for a hospitalisation capacity of approximately 850 beds. It has adopted
the legal personality of a non-profit organisation (ASBL).
For the purpose of our inquiry, from this hospital we interviewed the Purchasing and

Investment Manager (PIM).

6.2.2. PPE sourcing before

The hospital belongs to the ACAH, which normally sends calls for tenders sporadically
for PPE (masks, aprons, gowns). Hospital T possesses a recreated off-site distribution store
they call the “Cube”. This cube is more or less central to the three sites and the polyclinic. It
works with the KANBAN method and lean process for a major part of the material. This cube
allows the hospital to have a buffer stock of three to four weeks for some PPE that they try to
maintain with regular contracts. Due to the lack of space on ground and height, the stock is

not significant enough to handle a pandemic as serious as we faced this year.

6.2.3. PPE crisis management

Hospital T has a health committee that has been effective with the management
throughout the COVID-19 crisis. This committee is composed of hospital hygiene physicians,
specialised physicians and hygiene nurses. They met early March to establish a COVID-19 plan.
They quickly took initiatives to organise the hospital’s activity for when the virus will arrive in
Belgium. For example, they requisitioned ready-to-demolish buildings, isolated from the main
structure, but still equipped with the necessary infrastructure to create a reception and

admission zone of infected COVID-19 patients. They had created a COVID-19 outpost.
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They established as well a COVID-19 recovery unit in the operating block. A key resource was
that they just renewed their stock of respirators and kept the respirators that were still
operating, so they were able to gather a large number of 150 respirators. However, no
emphasis was put on the PPE management.

In addition to that, a COVID Committee was created with the role of decision-making in terms
of internal regulations and updates on the situation. This committee would meet every
morning at 11 a.m. to evaluate the stocks, discuss the market prices, the number of patients

admitted, the updates on the risks and prevention, etc.

In respect with the purchasing budget of the hospital, it roughly rocketed during the
pandemic. As illustration, the hospital spent 652,000€ just for isolation gowns in a five weeks
period. This is due to the increasing market prices. Usually, this type of gown would have

costed around 1€/unit, now it reached the price of 7€.

The biggest hurdle was to find here and there other sources of supply at decent prices
in order to build a stock upon which the hospital could survive during the pandemic.
The first initiative was to order between 150,000 and 200,000 masks to suppliers accredited
from the FAMPH. Those masks were late, and the Belgian authorities announced the
requisition of those masks of which the distribution will be then delegated in the hands of the
region. Hospital T eventually received, weeks later, some masks from the top three firms
retained by the government. Yet, the hospital direction had to put them away as internal tests
were realised and concluded they were inefficient.
What have been done to get PPE supplies is to look oneself for any potential suppliers.
Hospital T requested medical masks from the laboratories of Mouscron. Besides that, the
hospital would scatter anywhere to find a collaboration. Supply would come from Asia, South
America, Amsterdam or else Luxembourg. Some countries like France and Germany, which
had some of the most important European logistic stocks, closed their borders for exportation,
as their head of state ordered so. This was unbelievably frustrating as some hospitals had
contracted mask orders before the closing of the borders.
In reaction, two Belgian manufacturers bought German machinery in order to produce surgical

masks on the Belgian territory. First, it would serve to rebuild the federal stock that has been
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destroyed due to the outdated stock of masks. And second, to start providing surgical masks

to Belgian hospitals. We can name Deltrian as a Belgian firm producing masks for COVID-19.

There was also the undertaking of a meticulous examination towards the offers
received from foreign suppliers as fake conformity certificates were fabricated. In regards with
those fake suppliers, the ministry had established a “white list” making a primary sorting.
Internally, a pharmacist was nominated to control and had the power to validate or decline

all the offers that were sent to him.

One thing to notify is, in addition to the struggle of the hospitals in finding new
supplies, the government was as well dealing with the same issues. Thus, it was terrible for
everyone. However, we know that the Ministry of the Army has fewer consequent constraints
and simplified purchasing procedures regarding European call for tenders. That is why the

Ministry of Defence was appointed for that matter, to get masks faster.

The PIM of Hospital T points out the extraordinary solidarity between the Walloon
hospitals, but also with the hospitals from the Flemish hospitals. For instance, at some point
Hospital T was out of protective gowns. Some Flemish hospitals were producing their own
gowns, so Hospital T asked to buy one kilometre of their special fabric. Then, they contracted
the local sewing school from Tournai to produce the gowns for the hospital. Those gowns
could be washed and reused, at least for the second-tier healthcare staff.

On the other hand, a negative observation would be lack of reactivity from the authorities in
terms of cohesion and communication. Additionally, there was an enormous incoherence
between the measures taken by the government and the actual national hustle to find
conform and efficient surgical masks. To illustrate this statement, as we know, it was almost
impossible to find new masks on the market, and suddenly, the government announced that
the population can buy facial masks in the supermarkets, without being approved by any

laboratory or control agency.



47.

6.3. Case study 3: Hospital M

6.3.1. Overview

The Hospital M is a regional hospital located in the province of Hainaut. It has been
granted the title of university hospital as the 2000s approached. In 2009, the general hospital
merged with the psychiatric hospital of the same inter-communal to generate a greater
institution. Today, the two sites entity is counting a hospitalisation capacity of a bit more that
400 beds. Hospital M is public institution which operation has been granted to an Inter-
communal mixed (public and private) cooperative.

The logistic team is in charge of the stock management and the supply for both sites, but the
central buffer stock is located on the psychiatric site. For the purpose of our inquiry, we
interviewed the Logistic Manager (LM) who is in charge of all the logistics flows for the general

hospital, including sterile and non-sterile material.

6.3.2. PPE sourcing before

Hospital M belongs to the ACAH. During a period of normal operating activity, the
hospital sources its equipment from an existing list of certified suppliers (e.g. Mdlnlycke)
proposed by the FAMPH. Yet, there are not that many of them in Belgium or Europe. Those
suppliers usually have one brand of materials and equipment, or maybe more, and have a
limited stock. In normal period, the time from the purchase order to the delivery at the
hospital is quite short (three days for mainstream material like gloves, 24 hours in extreme
situation with additional fees for express delivery). The quality is assured by the supervision
of FAMPH, but also within the hospital as internal real conditions controls are conducted
regarding the PPE validity before allowing the procedures of equipment purchasing. There is
also a Quality and Prevention Counsellor who analyses the risks linked to the PPE, and based
on those analysis, gives his authorisation to proceed with the purchasing procedures. Most of
the PPE used by Hospital M is non-sterile, which reduces the supervision from the FAMPH.
Yet, supervision is still necessary whenever it comes to surgical masks or hand sanitisers for

instance.
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Relating to the buffer stock, they work with the lean process method. They have put
in place safeguards and interim stocks within the healthcare units of the hospital so that even
in lean process, the hospital still has a small adjustment capacity. The challenge is to limit and
prevent dormant stock, but it occurs yearly that the hospital has to dispose of outdated
equipment and material. The reason is when Hospital S buys from the suppliers, the hospital
is constrained to buy a bottom quantity as the suppliers favours big volumes (the fabricants
also need a certain quantity to launch a production). Thus, they have no other choice to

receive more material and equipment than they theoretically need.

When arrived at the hospital a couple years ago, the LM implemented a series of
indicators allowing a better monitoring of the stock. For example, Hospital M holds a stock of
sterile and non-sterile material worth between 500,000 and 600,000€. As long as it remains
in this price range, it means that the stock is fine. Moreover, the allocation of the stock has
been improved since the LM reviewed the minimum and maximum thresholds of some
materials. The LM also manages his supply procedures through an automated supply
software. This way, it allows him to monitor the replenishment and lead time of its stock, the
inward and outward movements of the stock, the mean consumption, etc. There are security
thresholds or indicators that the software uses to spot what material and for what quantity it
needs to be replenished. Another example of risk mitigation linked to the stock and supply is
that a hospital needs to be in contact with different suppliers in case of supply shortage from
one them. But in normal activity, there is no particular need to source from multiple suppliers.
From all of the examples above mentioned, we could admit the existence of a risk

management strategy in the logistic department of Hospital M.

In terms of emergency plan, like every hospital in Belgium, Hospital M had one set in
case of emergency (e.g. for the Ebola virus in Africa, they had prepared some strategic stocks
with protective equipment in case it would spread in Belgium, equipment which they
eventually never used). However, it would appear that this plan was not adapted to a
pandemic of four to six months like we are currently facing. It will be explained later on the

next chapter.
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6.3.3. PPE crisis management

When the Belgian authorities declared the Federal Emergency Management Phase,
every hospital in Belgium had to activate their Hospital Emergency Plan. Regarding Hospital
M, when the emergency plan is activated, a group of competent people is expected to meet
in order to coordinate the different actions necessary to ensure good management of the
crisis. For instance, Hospital M possesses an emergency airlock (normally used for the
ambulance service) that they can convert into an extension of the intensive care unit, which
will ben then equipped with the first necessities. This extension can then provide an additional
treatment capacity of twenty more beds. However, the LM argues the fact that, even though
the hospital had prepared an emergency plan, it is not adapted for a long-lasting pandemic of

four to six months.

The major difficulty during this crisis was the breakdown of the sourcing procedures
with the traditional suppliers. According to the LM, this coronavirus crisis showed the
drawbacks of the lean process. As a matter of fact, the core principle of the lean process is to
have no stock to minimise the cost and deadlines. This argument leads to reflection regarding
the capacity of reaction from the suppliers when there is an extreme demand in case of
pandemic like we faced. Since they have no stock in finished products, or even in raw
materials, this makes it impossible for the suppliers to respond the industry requirements in
time of crisis. This crisis is the failure of lean process.

Due to the high peak in the hospitals’ activity, the suppliers could not handle the pressure of
the general excessive demand for PPE. In one hand, the traditional suppliers did not fulfil their
engagement with the hospital (e.g. the usual contract stipulated the provision of 300 gowns
per month, but during the crisis the hospital needed 1,000 gowns on spot. This was refused
by the supplier as they would not accept selling at previously contracted price, since the new
market prices are rocketing). On the other hand, when the hospital tried to reach out other
suppliers, they rejected their request because the hospital was not a regular client and that
he had to favour its regular clients. In the end, the struggle of finding supply was real for every

hospital during the COVID-19 crisis.
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Even international suppliers from France and Germany terminated their exportation towards
Belgium. Therefore, the existing supply channels needed to be reconsidered and immediate

alternatives were at stake.

Therefore, with the objective of finding new suppliers, Hospital M look anywhere it
could. They asked financial traders of import-export companies or emergent masks importers
which eventually were proposing poor quality or uncertified products.

Apart of that, the hospital reinforced the purchasing team with public market experts. The
goal of this new team was first to sort all the new medical equipment importers, and second
to investigate in new reliable sources of PPE supply which could provide in more or less large
guantities. A good thing about having experts from the public market field allowed them to
collect data and financial information from recently formed companies. This way, they could
see if the company was reliable or not.

Thanks to the work executed by the purchasing team, the hospital managed to collaborate
with companies that were not necessarily specialised in the field of medical or PPE supply, but
were recognised by the public market authorities as financially and commercially reliable.
Most of those companies were established in China and from their offices they managed to

find suppliers or fabricants for the hospital.

Regarding the PPE management in Hospital M, the difficulty was to deal with an
extremely high demand in that equipment. Relating to the LM arguments, the coronavirus
itself requires simple isolation procedures, but the issue here was the quantity of isolations.
When a patient is admitted, he is put into isolation, thus the healthcare workers are equipped
for that purpose. But when there are several cases of infection entering at the same time, it
leads an overuse of the protective equipment. For example, in the case of Hospital M, during
normal activity approximately sixty patients are put into isolation annually, and usually for a
short period. During the COVID-19 pandemic, it was a matter of a hundred isolations admitted
per week. From that, we can easily demonstrate the overconsumption of PPE within the

hospital.
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Fortunately, Hospital M did not have PPE shortage, but this was because of the
protection practices instructed by the crisis management. What has been set by the hospital
was to work following the three-stage PPE procedures (types of PPE to use and frequency of
use) defined by Médecins Sans Frontieres (MSF). The first stage is the standard procedure, the
second is an intermediate procedure, and finally there is a degraded procedure (limits the use
of PPE to the strict minimum).

The hospital decided to work with the degraded procedure with the minimum consumption
of PPE depending on a daily evaluation of the number of patients. This procedure was initially
supposed to enable the hospital to live upon a two-months stock. Yet, they quickly checked
the situation and realised that if they kept distributing the equipment the way they normally
do (scanning method and distribution done by the logistic department depending on the stock
level in the different units) the hospital would be in critical danger within five days. A reason
for that is because in a hospital there are pharmacists, nurses, and physicians who are no
partisan of the lean process, so they make personal stocks or use the equipment unwisely.

In a reaction, the hygiene team was designated to be the only body in charge of the equipment
distribution in all the care units. They would use a highly rationalised and organised
distribution method while instructing the type of equipment and the quantity needed to treat
one, two, five, or ten patient(s) COVID-19. This method was trustfully accepted by all the staff.
This management was underway a couple days after the reception of the first coronavirus
patient in the hospital. At national level, this method was officially introduced two weeks later
to the National Council of Security as a reasoned distribution management recommended for

the hospitals.

A positive note from all this crisis management is the solidarity that existed between
hospitals. This can be explained by the large networks of hospitals in Belgium. It has been
years now that hospitals in Belgium started to form hospital groups, generating greater
structures and therefore greater hospitalisation, reaction, and purchasing capacities, thus
better armed to face a crisis like COVID-19. Unlike them, smaller hospitals or nursing homes
were at worst during the crisis as they have poor if ever capacity reaction. Between the
hospitals from a same group or network, each of them shared data about their stock in case
one of them was struggling the others could respond if affordable. Note that hospitals could

get urgent support from the federal when they had reached the one-day stock status.
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6.4. Case study 4: Hospital O

6.4.1. Overview

The Hospital O is a regional hospital located in the province of Brabant Walloon. The
infrastructure as we know it today was inaugurated in the early 70s and since then was subject
to several extension projects from the 90s until nowadays. This clinic is counting a
hospitalisation capacity of approximately 430 beds.

For the purpose of our inquiry, we interviewed the Chief Officer of the Operations (COO) who

is in charge of all the non-medical activities of the hospital, except for core finance and HR.

In terms of financing, Hospital O does not have a fixed budget regarding the purchasing
of PPE. The budget varies according the activity of the hospital, so when the activity increases
then the costs dedicated to the PPE will consequently increase as well. The hospital will exert
every effort to protect its staff and patients, thus the budget is kind of “unlimited” if put in

that perspective.

The hospital had an emergency plan in place before the coronavirus arrived. This
emergency plan is prepared and supervised by the Preventive Council. It is also in the
responsibilities of this council to analyse all the possible risks linked to the hospital’s activity
and set a series of measures and directives of risk management and mitigation.

If we take the example of the Ebola virus, instructions were communicated from the federal
requesting the hospital to prepare a unit that will serve as an emergency airlock. The hospitals
were also equipped with decontamination equipment and one-piece protective clothing.
Hospitals deal with viruses all the time, but in Belgium they never had to face a serious
infectious epidemic. Even though the Ebola epidemic in Africa was alarming, nothing in the

emergency protocols had been reviewed.
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6.4.2. PPE sourcing before

Hospital O possesses its own purchasing team composed of four members including a
public market unit, but it also participates in joint buying arrangements with other hospitals.
For those latter, they proceed through the ACAH mainly for medicines and specific items such
as PPE. Regarding the purchasing of PPE, they are covered by regular contracts with suppliers
and are stocked following classical stock management methods, like the KANBAN method,
minimum and maximum thresholds, and automatically generated purchase orders when out
of stock. This stock is located in a store on-site.

Those PPE respond to requirements specifications. First, that equipment is internally tested
to meet specifications and then the required documents for conformity are requested. The
suppliers are always the same, as well for the product references and quality. The contracts
with the suppliers are four-years contracts, renegotiable at termination on a public market.
Those suppliers are suppliers-fabricants (e.g. Medline, 3M) and the production volumes are

significant.

6.4.3. PPE crisis management

From February, fortunately for Hospital O, their Hygiene Committee advised to
increase the buffer stock as they quickly anticipated the arrival of the crisis in our country.
The hospital then started to review its stock and engaged investigation on potential suppliers
that could provide supply to stock up. As the hospital was looking for PPE supply, their
suppliers Medline and 3M from France and Germany were ordered to not export PPE outside
of their borders anymore as the production was for the unique use of local market.

The only way to survive for Hospital O was to redirect its PPE sourcing in the Asian market
through intermediates. Those intermediates were actually importer of gadgets or similar type
of products but reinvented in a blink of an eye their profession into the medical material and
equipment importation. At the beginning of this supplier hunt, it was a disaster as the first
orders from the hospital ended up with non-conform PPE or falsified certificates. The hospital

even paid stocks ten times price than usual. What saved the hospital is that they managed not
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to pay everything in advance but also a financial support of around 2,000,000€ from the

government calculated based on the number of beds within the hospital.

Every hospital received an agreement from the government with the maximum
number of coronavirus patients that could be admitted based on the hospitalisation capacity.
Hospital O could admit around forty non-severe COVID-19 patients in hospitalisation and
sixteen severe patients in ICU. At his highest peak during the crisis, Hospital O admitted a total
of around fifty COVID-19 patients at the same time. Beyond this point, they just refused to
admit any other infected patient and redirected them towards other hospitals which had more
capacity of hospitalisation.

The COO puts the emphasis on the fact that the Belgian hospitals were not overwhelmed by
coronavirus patients. As a matter of fact, in order to treat that kind of infection, it requires a
specialised and qualified staff. That was the issue, the competent staff was limited. Therefore,
a part (not all as some of them got infected) of the general staff was called as reinforcement
and supporting staff. Otherwise, hospitals only used 50 to 60% of their total capacities. The
COO argues that Belgian hospitals did not lack of respirators or else like what had been
observed in other countries. This can be explained by the fact that the Belgian hospital
industry is very condensed, counting 110,000 hospital beds, which actually is too much for our
country. That is why the government of Maggie de Block initiated the project of pooling the
hospitals by network in order to reduce this excessive offer of beds. Yet, this excessive offer
allowed the Belgian hospitals, in one way or another, to better succeed in this crisis

management than other countries in Europe.

Concerning the organisation of the hospital’s infrastructure, all the regular patients
were moved in a care or recovery unit in the operating block and the non-severe coronavirus
patients were put in care units except for severe COVID-19 patients who were gathered in the
ICU counting sixteen IC beds. The hospital reorganised its ICU into an isolation unit where
emergency airlocks where built with panels fixed on the walls and a negative atmosphere (i.e.
more air coming in than going out) was set. At some point, the activity of the hospital was only
dedicated to the treatment of COVID-19 patients. All the regular activities called elective

activities were suspended.
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In terms of stock management, the issue was the overconsumption of the medical
masks when it went from a normal consumption of 300 masks per day up to maximum 3,000
during the COVID-19 pandemic. This was due to the panic generated from most of the people
trying to protect themselves from the virus. Those masks usually were borne only by the staff
from the operating block or intensive care units. In normal times, the hospital has a ten-days
stock of 5,000 medical masks, which means that during the crisis, the hospital would consume
its entire stock in just a matter of three days. But the worst part of this is that the hospital
could not find any source of replenishment anymore. Fortunately, thanks to its early
anticipation, the hospital managed to keep a fifteen-days stock despite the intense

consumption of the masks throughout the crisis.

What has been put in place internally due to the overconsumption of the PPE within
the hospital is the designation of a COVID-19 Material Committee. The goal of this committee
was to continuously review the problematics encountered regarding the use of PPE. From
there, they established directives informing when and how to wear PPE. At the start, only the
healthcare staff treating COVID-19 patients were allowed to wear a mask. In a second phase,
there was the possibility for all the working staff to wear textile masks, even if they were not
high quality, while being replenished with a first order of mask. With the arrival of these new

masks, the personal was then allowed to wear only one medical mask per day.

There was also the FFP2-type masks issue. The problematic was that the only use of
those masks in intensive care units (ICU) with COVID-19 patients was not efficient enough.
Thus, additional equipment was requested to be borne in ICU, such as protective gowns,
visors, and FFP2 masks. Procedures and instructions regarding the people who were allowed
to wear this equipment was communicated afterwards.

Besides the use of FFP2 in ICU, everybody else wanted to have these masks as their filtration
efficiency was superior. But there was no way for the hospital to allow it as those masks were
critical for ICU staff. The rest of the staff could simply use medical masks. The COO found it
particularly difficult to source this type of mask. Eventually, to date, the hospital still has not
found FFP2 suppliers. Therefore, they are using a new type of filtering mask made in China but
available in the Belgian market. This new type of mask is the KN 95 (Asian standard). To

conclude, several measures were taken in order to better monitor the stock of PPE, also to
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communicate who were allowed to wear what type of PPE, in what frequency, where and how
to wear it. In the perspective of a continuous improvement process, Hospital O executes
regularly new updates on the different procedures since the crisis evolved in intensity and

severity throughout the months from March to June.

There was a sort of support between hospitals, including the provision of small but
helpful quantities of PPE. This crisis also set the light on alternative solutions to produce PPE
by ourselves, like homemade aprons manufacturing which resulted to be surprisingly more

efficient than the ones bought on the market according to the COO.
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7. Cross-case analysis

After having analysed the four cases separately in the previous chapter, we are now
going to do a cross-case analysis. The objective is to summarise the similarities or divergences
that occurred between the different cases. This aims at subjectively understanding the general
situation of Belgian hospitals from a holistic view of our different hospitals.

In this cross-case analysis, we wanted to compare the four hospitals in their sourcing strategy
in terms of PPE before the COVID-19 pandemic, as well as the crisis management procedures
they have put in place to address the PPE shortage. In order to have a clear picture of the

situation for the Belgian hospitals, we are going to summarise the cases’ key findings.

In order to make our empirical analysis more robust and strengthen our external
validity, we are going complement our cross-case analysis with relevant information retrieved
from the interview we conducted with Mr. Kempeneers. He was part of the Task Force COVID-
19 Group formed by the federal government with the objective to remedy the PPE shortage

at national level.

7.1.  PPE sourcing and stock management ante COVID-19

What we have learned from the interviews of all four hospitals is that hospitals have
quite simple sourcing procedures regarding personal protective equipment. In our case, they
all belong to the ACAH (Purchasing Negotiation Centre for Hospitals) which negotiates public
market contracts with the suppliers. Since PPE are sterile equipment, the hospitals expect the
equipment to be conform with the specification requirements of the FAMPH and European
authorities. In addition to that, usually hospitals have their own quality or preventive unit that

analyse the risks related to the equipment, control it and validate it internally.

Regarding the suppliers, we understood that Belgian hospitals favour Belgian or
European suppliers as they are more reliable due to their presence on the European Public
Market. We can cite common suppliers that provide medical material and equipment, such as

Medline, 3M, or Molnlycke. Before the COVID-19, there was no need for the hospitals to
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source from multiple suppliers as they would usually just keep the same supplier to which
there are linked by a contract. Each hospital that we interviewed proceeds to regular contracts
with their supplier. The reasons for that is because PPE are critical material that they use very
often and need continuous replenishment. The lead time of delivery depends on the activity
of each hospital. For some cases it can be a matter of days, for some others it can be a week
or two. The contracts with the suppliers are time limited (i.e. four years contracts) as they run
under the public market legislations, but those contracts can be renegotiated after
termination. When a contract exists between a hospital and a supplier, the hospital falls under
the terms and conditions of the supplier, including a minimum volume of purchase and the

floor prices.

It seems that the hospitals whether have an on-site or off-site buffer stock that they
regularly replenish on the basis of the lean process method. We retrieved two approaches of
stock replenishment from the interviews. The first one is the automated calculation of
theoretical consumption, which means that the logistic department knows that the nursing
unit uses 200 surgical masks every week, for instance. Therefore, the logistic will order 200
masks on a weekly basis. The second approach is to have a designated staff in charge of
scanning in the different units of service of the hospital every material and equipment. If out
of stock, the information is automatically transferred to the logistic department which will
proceed to the placement of POs. However, even if the principle of the lean process method
is to minimise the stock, it appears that each of the hospitals organise itself to maintain a three

to four weeks buffer stock of PPE. This allows the hospital to have a slight adaptation capacity.

Another point that we would like to highlight is that hospitals do not have a proper risk
management unit in charge of the assessment of the risks, including those related with the
stock. Instead, they a quality and preventive unit or team. Yet, there was one exception with
Hospital M as the logistic manager worked in the private sector before. As a prior financial
worker, uncertainty is a risk that the finance would rather not take. Therefore, this person
implemented a series of indicators to reduce as much as possible this risk of uncertainty and

to better monitor its stocks.
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7.2. Belgian hospitals PPE crisis management

In general, all the hospitals in Belgium have a Hospital Emergency Plan that, if
requested by the province, the region or the federal, needs to be activated even though the
length is not specified. For an acute emergency, the hospitals can absorb the patients very
quickly and usually it will be a one-time thing and for a period of time more or less short. What
differed with the COVID-19 pandemic is that it was unexpected, for a long period of time and
everyone was at risk. In addition to that, it was the first hospital emergency in Belgium relating
to respiratory infections.

In order to be ready when the virus will afflict the Belgian territory, the government had
requested all the Belgian hospitals to build up a COVID-19 Emergency Plan by March 13,

2020, date when the authorities declared the Federal Crisis Management Phase.

It would appear that, from the interviews, all the hospitals had anticipated the crisis
even before the government had declared the national emergency phase. All of them started
to build up their stocks and implement COVID-19 emergency plans to fight the pandemic
within their respective infrastructures. Broadly speaking, the main idea of this plan was to
reorganise the operating activity of the hospital. One would release the regular patients that
did not need further treatment in order to make more room for coronavirus infected people.
One other would just set up an isolated area outside the main building as a COVID-19
admission and testing zone. In conclusion, every hospital did organise itself in order to be
prepared for the virus to come in our country. Yet, it happened what happened, the crisis

management was a disaster for everyone.

The greatest hurdle that the hospitals had to face during this crisis was their incapacity
to find PPE from their traditional suppliers. Every Belgian hospital faced the same situation,
even the government could not help.

This pandemic has shown the drawbacks of the lean process method in time of crisis. Due to
the fact that the suppliers had limited stock, if not at all, they could not respond to the global
surging demand. All of a sudden, the traditional suppliers did abandon the hospitals for the
simple reason that the market price for PPE rocketed and it was a real opportunity for them

to sell at the highest bidder. Therefore, the hospitals had to find new ways of getting their
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supplies. Yet, the issue was the urgency of this crisis. Hospitals needed supplies, in large
guantities and quickly. Thus, the traditional procedures and routes were set aside, and it was
basically finding a saviour.

Hospitals looked everywhere and what saved them was private arrangements with personal
contacts that were not listed in the European public market. Another alternative was to
arrange purchase orders with a numerous of reconverted and not specialised firms in the
importation of medical supply. China was a major player in this part.

At the beginning, practically everyone has been fooled by those emerging suppliers. Either the
guality of the equipment was pathetic, or they did contract orders but were never delivered.
After that, with the support of FAMPH and the national and European authorities, Belgian
hospitals started to sort all of these suppliers in order to make a list of financially and
commercially reliable ones. Then onwards, PPE supplies would eventually arrive in Belgian

hospitals, but sparingly.

While all the hospitals were all looking for more supply and waiting to be delivered,
different measures and procedures were internally put in place to manage the sustainability
of the hospitals’ PPE buffer stocks. Throughout the interviews, we could differentiate the way
each hospital coordinated its operations in combatting the COVID-19.

For example, Hospital S implemented a daily inventory procedure to establish ratios and
standards regarding PPE. Based on those, the logistic would rigorously distribute PPE in the
different units. This helped the hospital to prevent its buffer to go out of stock. Hospital T had
an attached building dedicated for only COVID-19 patients. Thus, it was easier to manage the
consumption of PPE as only healthcare staff working in that building was subjected to intense
use of PPE. In contrast, Hospital M had put in place a sanitary procedure based on a degraded
protection protocol for the entire healthcare staff. This way, the hospital managed to
rationalise and better organise PPE distribution within the different care units. This allowed
Hospital M to survive on its buffer stock. Hospital O only allowed the healthcare staff in
contact with COVID-19 patients to wear surgical masks in a primary phase. In second, it

allowed the rest of the hospital staff to wear textile masks.
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In this crisis, Hospital T, Hospital M, and Hospital O admitted a mutual aid and
collaboration between the Belgian hospitals. They would exchange data and when one
hospital was in critical situation, nearby hospitals would give support by sending equipment.
On the contrary, Hospital S argued that statement. Regarding the two interviewees from
Hospital S, it was a real struggle for them as no help could be found from the hospital
community. It was all along a stand-alone battle to find PPE supplies.

From a personal reflexion on that last argument, we found it strange that Hospital S would
mention such non-solidarity. In fact, Hospital S belong to the same hospital group as Hospital
T and M. Thus, it is a paradoxical speech from hospitals within the same group. The question
we raise is that whether it was an exception that Hospital S could not get help, or because of
its smaller structure that it did not had enough bargaining power or influence to negotiate

help...

7.3. Task Force COVID-19

The federal government contacted the three regional foreign trade agencies to form
the Task Force COVID-19 (TF19). The objective of this group was to carry out a search of
potential suppliers from China for personal protective equipment. It was Mr. Kempeneers who
coordinated the mission of this group thanks to his background and network on the Asian
market, mainly in China. With the support of private firms, the group started to execute the
different procedures of detection of potential suppliers, attraction, transports and cargo

securing from China to Belgium.

The first phase was to look for potential suppliers. The TF19 started with a list of fifteen
to twenty suppliers from China. The issue in that phase was to quickly and effectively sort the
suppliers who were recognised and certified by the Chinese or local authorities from all of the
emergent opportunists which had no expertise nor knowledge of the conformity and
international trade regulations.

This first list was then sent to the federal and regional Ministries of Public Health. The
authorities conducted long analysis procedures to verify if the suppliers were compliant with
the national requirements and eventually placed orders. Usually, the time from the PO to the

reception of the merchandise would be in average of fifteen to seventeen days and it would
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travel by sea or airway. During the pandemic, due to the emergency, it would travel by

airfreight and be delivered in 48 hours.

The second phase, after the placed orders, was to consolidate the market and customs
flows. Since there was a global shortage in PPE, a huge number of Chinese enterprises
emerged in the masks and medical equipment fabrication. The group and the world started
noticing the apparition of opportunists with falsified certificates, unethical propositions and
pathetic product quality. For three months, the group controlled the authenticity of all the
certificates and laboratories reports that were attached with the POs.

Therefore, the Chinese State further enhanced its list suppliers. First on April 1%, the Chinese
suppliers had to be approved by the Chinese medical authorities. And second on April 26,
those suppliers were then split into two distinct lists based on whether they were cer