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ABSTRACT 

Hospital is one of the most unique business as it needs to balance profit making as well as ‘life-saving’ in terms 

of customer satisfaction. Therefore, efficient & effective operational cost management is paramount in a 

Hospital’s sustainability. One of the most influential cost-driver in a Hospital Operation is the Pharmacy or 

Drugs Supply Chain. However, research regarding the Drugs Supply Chain is limited, particularly in Private 

Hospitals in which it has to deliver profit to the stakeholder as well as comply to government policies. This 

thesis proposes the use of Supply Chain Operations Reference (SCOR) to model the Hospitals Supply Chain 

Operations as a tool to assist in the hospital managerial analysis. While SCOR is a proven and robust method of 

supply chain modelling, some complementary processes may exist which are not covered by the SCOR 

standard. Therefore, this thesis further proposes the use of Business Process Modelling Notation (BPMN) to be 

used as a modelling tool using the SCOR model as a basis. The research conducted finds a few processes 

standardized in the Indonesian Private Hospital Operations which are not yet covered by the SCOR model such 

as the internal supply chain within the Hospital as well as some added process events. In this sense, the research 

in this thesis will contribute to the establishment of a robust Pharmacy Supply Chain Operation model practiced 

in Hospitals. 
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1. INTRODUCTION

Hospital is a unique and one of the less opted investment

opportunities. This is in part due to the fact that not every 

hospital operates as a for-profit institution. However, 

hospitals may present themselves as a potential business 

venture, especially in Privately owned Hospitals. One of the 

main barriers of hospital investment lies in the low profit 

margin in for-profit hospitals. Studies done in the US Health 

System analysis shows declining margin in the hospital 

business [1]. There are two basic methods of increasing a 

business profitability & margin. One way is to increase sales 

by generating more revenue, the second is by cutting down 

on cost & expense.  

Research in issue of supply chain in Public hospital 

conducted in Italy [2] shows how the most common issue of 

supply chain at hand is Infrastructures, Human Resources, 

IT & Staffs. Whereas, another similar research conducted in 

Australia shows the main issue is lack of coordination 

between suppliers & hospitals [3]. However, the 

management & operational challenges of Public & Private 

Hospitals differ greatly, as such among different countries 

of said hospitals. In Indonesia, Public Hospitals are those 

run by governments be it local government, provincial 

government, or government-controlled body. 63,5% of 2813 

hospitals in Indonesia is privately owned, which generally 

means they are for-profit hospitals [4]. This creates a novel 

& unseen investment opportunity in Indonesia. 

The Private Hospital studied in this research is part of 

one of the biggest Hospital Chain in Indonesia, with 

branches across the Nation and the Hospital branch in 

research are certified by Indonesian Hospital Accreditation 

Committee or Komite Akreditasi Rumah Sakit (KARS) and 

Joint Commision International (JCI) both of which detailing 

certain standards of Supply Chain Operations, particularly 

for pharmacies or drugs. 

This hospital, like any other private hospital in Indonesia 

faces challenges to generate more profit for the investors. 

One aspect of operational management able to directly 

impact a business profitability is by assessing & leaning its 

supply chain expenses. In a hospital, supply chain expenses 

make up the second largest expense incurred after labour 

expenses and have been rising faster than labour expenses 
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has in the past several years [5]. A detailed study conducted 

estimates an average of 30% of a Hospital’s expense is spent 

on Supply Chain [6]. These facts create the urgency for 

Hospitals to improve the supply chain processes in order to 

minimize cost and maximize profit. 

In order to correctly and efficiently leans a firm supply 

chain, one must first understand specific aspects related to 

the business supply chain, be it the product or the 

information flow. In this instance, the method of Supply 

Chain Operational Reference (SCOR) may provide some 

basic supply chain assessment framework. SCOR is a 

management model tool used to assess, improve, and 

translate business strategy into supply chain strategy 

developed by the Supply Chain Council, now known as 

Association for Supply Chain Management (ASCM). 

Previous research in supply chain risk management has been 

conducted using SCOR model and resulted in a promising 

framework for risk management [7]. This research proposes 

to make use of SCOR model as a basis framework of 

assessing supply chain system in Awal Bros Hospital while 

Business Process Modelling Notation (BPMN) will be used 

to portray the processes not detailed in the SCOR model. 

Part 2 explains the relevant literature used in this research. 

Part 3 shows the detailed methodology to conduct the 

research. Part 4 revealed the result and followed by 

discussion. Part 5 conclude the research with future 

openings on practical and theoretical development. 

 

2. LITERATURE REVIEW 

A research done in field of Healthcare Supply Chain 

states that an efficient healthcare service supply chain 

depends on the practice of contemporary management to 

ensure each element in said supply chain is effectively 

coordinated as well as gives added value to the supply chain 

[8].  

Within Supply Chain Management, 2 main components 

exist. Organization Network Integration, and material, 

information & cashflow coordination. Good supply chain 

partner appointment will help develop inter-organization 

collaboration and development of new integration concept 

with related partner will help achieve strategic objectives of 

organizations. Flow coordination along the supply chain can 

be realized using the latest information technology, process 

orientation to align supply chain activity, and using 

advanced planning system for planning [9]. 

According to a quantitative research done by in a private 

Jordanian hospital, it was concluded how there are 

significant relations between Supply Chain Management 

(Relations with supplier, as well as specification & standard 

of logistics aftersales) with healthcare qualities given [10]. 

This study also increases the importance of supply chain 

management in service industry and its effect on service 

quality.  

The SCOR-model has been created to portray the 

business exercises related to all aspects of fulfilling a client's 

interest. The model itself contains a few areas and is 

categorized to six essential administration procedures of 

Plan, Source, Make, Deliver, and Return [11]. By portraying 

detailed supply chains model utilizing these process 

building blocks, the model can be utilized to depict flexibly 

chains that are straightforward or complex utilizing a typical 

arrangement of definitions. Thus, separate businesses can be 

linked to portray the profundity and broadness of any supply 

chain. 

Documentation by M. Dumas et al. presented a 

definition of Business Process Management (BPM) as the 

art and science of overseeing how work is performed in an 

organization to ensure consistent outcomes and to take 

advantage of improvement opportunities [12]. Other 

research states how Business Process Modelling is relevant 

with healthcare service industry when correctly planned, 

implemented, executed, integrated using management 

approach as well as continuous improvement the business 

process so as to be in line with the organization strategic 

directives [13]. BPM is made up of 6 elements, which are: 

Strategic Alignment, Governance, Methods, Information 

Technology, People & Culture. Usage of BPM becomes 

important to ensure organization competitiveness through its 

improvement of business processes. 

 

3. RESEARCH METHODOLOGY 

Based on the literature review from SCOR 

documentation, the systematic literature review and early 

hypothesis, the supply chain system of the Hospital was 

modelled using SCOR format. Based on previous research a 

modelling of Supply Chain using SCOR processes 

reference, the model can be split into 3 level, according to 

the Process Types, Process Categories, and its Process 

Elements [14]. 

In this step, the modelling is done according to the first, 

second, and third level of SCOR. According to SCOR 

release 11 documentation, level 1 describes the overall 

scope and content of the supply chain, while the level 2 

defines the supply chain operations strategy. This step will 

model the overall operations of the Hospital Supply chain, 

specifically the Pharmacy Unit which deals with Drugs 

supply chain within the hospital. The level 3 itself will detail 

every process involved within the hospital as well as its 

supporting process elements. 

The next step to be done was to model the third level of 

SCOR, however in order to correctly and accurately model 

each process elements Input & Output information as a 

SCOR model demanded, a deeper understanding of the 

inner-working of the hospital supply chain is needed, so 

based on the basis of the SCOR Level 2 model, and the 

SCOR level 3 framework, an in-depth interview was 

conducted to the hospital management. 

The interview discussed every aspect of the hospital 

supply chain operations and management, and by the end of 

it the information required to create the SCOR model was 
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acquired. In the Hospital, the management hierarchy is split 

into 3 level which are the Upper Management, The Middle 

Management as well as the Lower Management. In order to 

completely cover all level of Management, the In-Depth 

Interview has been conducted towards the Hospital Director, 

Medical Manager, and Pharmacy Unit Coordinator of the 

Hospital. The Interview was done in a one-by-one manner 

rather than a group discussion so as to avoid an opinion bias 

due to the difference in positions of the Respondents, one 

being the superior of another.  

The third level of SCOR describes the Process Elements 

of each Process Category. For example, a single Process 

Category of Source Stocked Product (sS1) involves 5 

process elements, which are Schedule Product Deliveries 

(sS1.1), Receive Product (sS1.2), Verify Product (sS1.3), 

Transfer Product (sS1.4), and Authorize Supplier Payment 

(sS1.5), this shows the extent to which the SCOR level 3 

details each activity. In addition, each process element also 

requires some input & output process, which differs from 

each industries and institution depending on their policy and 

Standard of Procedure. This is the reason why the in-depth 

interview was necessary before completing the SCOR level 

3 model.  

Next to further details the SCOR modelling, the BPMN 

modelling was conducted which serves as an alternative to 

the SCOR level 3 model as it details each process in the 

Supply Chain Operations. Some research shows how the 

BPMN may also serves as the Level 4 modelling, as it may 

detail more information than the standardized SCOR [15]. 

The BPMN modelling will be done using BPMN template 

and details each process category specified in the SCOR 

Model. The BPMN Modelling will be done in accordance to 

Dumas literature [12]. 

 

4. ANALYSIS AND DISCUSSION 

At the level 1 SCOR model, a hospital makes a strategic 

decision. In this case, a hospital must define what activity 

goes on at the hospital supply chain, specifically the Drugs 

supply chain. At its core SCOR process is split into 6 main 

processes in the first level, Plan, Source, Make, Deliver, 

Return, and Enable. Every supply chain involves an Enable 

process, however within a SCOR model, it doesn’t include 

the Enable Process, this fact is based on several journal 

which has modelled a supply chain within a company using 

SCOR [14] [15] [16] [17] [18]. Using this assumption, only 

4 Process types are applicable in a hospital’s Drugs supply 

chain environment due to the fact that no production of 

Drugs is done in the hospital environment. The 4 applicable 

processes are Plan, Source, Deliver, and Return.  

Strategically, the supply chain activity within the 

hospital spans the Hospital P Process describing overall 

planning for the hospital supply chain, Hospital S Process 

describing the Drugs sourcing from the supplier, Hospital D 

Process describing drug delivery to customers (patients), 

and Hospital R Process describing return activity for 

defective or expired (excess) Drugs. 

D S D

RR

S

P

HospitalPharmaceutical 
Distributor

Patients

RR

 

Figure 1 The Level 1 SCOR Model 

The Respondents to give revision for the Level 1 SCOR 

model was the Hospital Director & The Pharmacy Unit 

Coordinator by confirming there is indeed a Return Process 

occurring from the Patients to the Hospital in special cases, 

therefore the Final Level 1 SCOR model for the Hospital is 

given in Figure 1. 

The second Supply Chain Process Modelling to be done 

is the SCOR Level 2 Model. In this level, each process 

given in the previous Level 1 SCOR model was further 

detailed. In this level the category of process being done in 

the previous level was further seen, for example a Sourcing 

Activity (S), may describe Sourcing activity which is done 

for stocked item, or made-by-order item. In this case, each 

Process Type in the Level 1 which are Plan, Source, Deliver 

& Return each has their own categories. 

The processes started with the planning, specifically 

with the process sP1 which is the Supply Chain Planning. In 

this phase the processes associated with determining the 

requirement to achieving the objective for the Hospital 

supply chain is laid out, so it can be further detailed in the 

proceeding Planning. The next planning to be done has to do 

with the procurement activity, which is described in sP2 or 

Sourcing Planning. In this process the hospital will develop 

and establish courses of action over a specified time period 

to create a projected estimation of Drugs required to supply 

to the patients. In the next process which is sP4 or Delivery 

Planning, includes the required course of action to supply 

the procured drug towards the customer or the patients, this 

may span from inventory management to pharmacy 

transfers. The final planning process to be done is sP5 or 

Return Planning. In this planning process, the hospital must 

plan the return process for defective drug which started 

during the procurement quality check, as well as the return 

for expired drug which in SCOR processes is dubbed as the 

Excess product. 

After the planning, comes the execution processes which 

started with Sourcing process, specifically sS1 which is 

Sourcing Stocked Products. In Drugs industry, most Drugs 

purchase done by Hospitals are for stocked products, 

Sourcing of Made-by-Order Product are reserved only for 

the very large institutions such as Health Ministry. During 
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the procurement process or the sS1 process the hospital 

orders a sum of specific required Drugs, as well as perform 

quality check for the received drug. The next process is drug 

delivery which describes the Drugs delivery to patients 

dubbed as sD1. In sD1 the delivery for stocked product is 

done, and this is done mainly by pharmacy towards 

purchasing patients as it does not actually involve logistics 

delivery, also all “delivery” made is for stocked products as 

a hospital does not produce its own Drugs. The next process 

is sSR1 which is Sourcing Return for Defective Product. 

This is in response of the original Sourcing process in which 

if during the product receival inspection a bad quality 

product is encountered, it will be returned to the Supplier. 

The other return process to be done is sSR3 which is the 

Sourcing Return for Excess Product. At the end of the Drugs 

shelf life, or the end of its expiry date, Drugs does not get 

thrown away, rather they get returned to the supplier, so 

from the viewpoint of the hospital there are no wasted 

products. 

sD1 sS1 sD1

sSR3sDR3

sS1

sP1

Hospital Pharmacy
Pharmaceutical 

Distributor

Patients

sP2 sP4 sP5

sSR1sDR1

sD1 sS1

Hospital Internal Use

sSR1sDR1

 

Figure 2 The Level 2 SCOR model  

In the Final Level 2 SCOR Model, the Process involved 

in the Supply Chain Operations for the Hospital are Source 

Stocked Product, Deliver Stocked Product, Source Defective 

Product Return, Source Excess Product Return and Deliver 

Defective Product Return. There are two Deliver Stocked 

Product Process involved, the first is the Product Delivery 

for Patients as the ‘traditional’ Customer for Hospital’s 

Pharmacy. The second is the Hospital Internal Units such as 

Operating Rooms and Doctors Rooms. The Deliver 

Defective Product Return has been added in light of the 

Patients Drugs Return process previously modelled in the 

Final Level 1 SCOR model as informed by the Interview 

Respondents. 

To begin, the sS1 process is broken down into 5 process 

elements, starting from Scheduling, Receiving, Verification, 

Transferring to Inventory as well as authorizing payment. 

The Source Stocked Products Process still includes all 

Process Elements previously included in the early model. 

However, the process element Authorize Supplier Payment 

& Product Transfer is switched in terms of process flow, in 

that the Authorize Supplier Payment now comes before the 

Product Transfer. The Final model for sS1 is given in Figure 

3. 

The Input & Output Item of each process Element has 

also been added in the Final sS1 Level 3 Model. For the 

Schedule Product Deliveries Element, the Input given are 

Sourcing Plan, which are represented by the Hospital 

Formularium and Defecta Tool helping the Logistic Staff to 

determine what Drugs to source as well as when to source 

them. Formularium serves as the tool which maintains the 

list of drugs able to be procured and used in the Hospital, 

while Defecta is used to maintain the Hospital Inventory. 

The Output, as it normally is, is Purchase Order to Supplier. 

The Input for Product Receive is the Product itself, while 

the Output for Verify Product is Receipt Verification, this 

ensures the Product Receipt Verification is only issued once 

the product is affirmed to be in good condition. The 

Authorize Supplier Payment Output is the Payment info, 

issued in the form of Invoice Clearing from the Pharmacy 

Logistics to the Finance. Last, the Transfer Product Output 

is the Transferred Product itself, ready to be distributed to 

the Customers, whether it is the Patients or the Internal 

Users. 

sS1

Schedule 
Product 

Deliveries

Receive 
Product

Verify Product
Transfer 
Product

Authorize 
Supplier 
Payment

 Sourcing Plan
 Replenishment Signal 

(Doctor Request, 
Periodic Purchase, Low 
Stock Purchase)

 Purchase Order

 Product

 Receipt Verification  Transferred Product Payment Info

 

Figure 3 The Level 3 sS1 SCOR model 

The sD1 process, or Deliver Stocked Product Process 

begin by Process Inquiry, which means receiving Drugs 

Prescription - written by the attending doctor - from the 

patients. After that, the Pharmacy will verify Drugs 

availability and validate whether or not the prescription 

paper is authentic. After verifying the order, the pharmacy 

will inform the storage team to fetch and prepare the Drugs 

to be delivered to the patients. Once receiving the Drugs 

from the inventory, the Drugs are given to the awaiting 

patients. The patients may then verify the received Drugs 

are as prescribed by the doctor and as ordered. The payment 

& invoice process are usually done just as the product is 

being prepared, before the Drugs are given to the customer. 

There exist a few variations of Deliver Stocked Product, 

the first of which is Deliver Stocked Product for 

Conventional Patients. In this process, the product delivery 

for patients attending the Out-Service treatment is given, the 

Drugs purchase procedure usually follows after the Doctor 

Consultation, and the Drugs Prescription is given by the 

Consulting Doctor. At which point the Patient will inquire 

the Pharmacy Unit for the Drug Purchase. The detailed 

Process Elements for Deliver Stocked Product for Patients is 

given in Figure 4. The Process starts with Customer Inquiry, 
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under the Doctor Prescription. As previously informed, the 

next process is Invoice with Payment from the Customer as 

the Output. After the Drugs are validated and assured to be 

in stock, the product is received from the Inventory and are 

given to the Patient. At which point, the Pharmacy will help 

the customer to ensure the Drugs given are the correct ones. 

The process ends with the product receive & verification. 
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Receive 
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Source
Ship Product

Receive & 
Verify Product 
by Customer
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& Quote

Receive, Enter 
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Order

 Customer Inquiry

 Customer Quote  Validated Order Payment

 Inventory Availability  Transferred Product

 

 Figure 4 The Level 3 sD1 SCOR model for Conventional Patients 

The Deliver Stocked Products for Telemedicine Patients 

are a novel addition to the SCOR model in terms of 

applicability, in that it involves actual product logistics & 

shipping. As explained, the process begins with 

Telemedicine Doctor Consultations ending with the Doctor 

Drugs prescription. At which point the Drugs prescription 

goes straight to the Pharmacy Unit to be prepared for Patient 

Invoicing and Product Packing. After, the Pharmacy Unit 

will coordinate a shipping procedure with a partnered third-

party logistics, which is Go-Jek, giving the shipment 

information and ensuring the Drugs are received by the 

Patient. Figure 5 details the Deliver Stocked Products for 

Telemedicine Patients. 
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Figure 5 The Level 3 sD1 SCOR model for Telemedicine Patients 

The Only difference in the Process Element of Delivery 

for Internal Hospital Users lies in the Invoicing Process, in 

which it is not charged for payment by the Pharmacy, rather 

the transfer of Inventory data from the Pharmacy to the 

requesting Units, so the Drugs are now under the Requesting 

Units Inventory. The Figure 6 shows the sD1 for the Internal 

Use Delivery Process which excludes Invoice Process 

Element from the original modelling. 
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 Figure 6 The Level 3 sD1 SCOR model for Hospital Internal User

The next process to be modelled is the sSR1 which is the 

Source Return Defective Product. First the hospital 

procurement must specify and agree upon the parameter for 

which Drugs are not acceptable and must be returned, this is 

usually stated in the purchase contract as well as specified 

by the Standard Operating Procedure of the Hospital. Next, 

the hospital will perform the quality check as well as 

separation of defective and accepted products. After, the 

hospital will contact the supplier to notify them of the 

defective products received and request product return. 

After the supplier confirmed the defective products, the 

hospital may then schedule the defective product shipment. 

Shipment logistics may be done by the hospital or the 

supplier depending on the agreed contract. Figure 7 shows 

the Final sSR1 model for the Hospital. 
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Figure 7 The Level 3 sSR1 SCOR model 

The Excess Product Return refers to the return for Drugs 

which are not sold and are nearing or past its expiry date. 

The process elements involved in this process is similar to 

those existing in Sourcing Defective Product Return, only 

the products condition is changed from defect products to 

expired products. The first process elements which involves 

identifying excess product condition must be made clear 

during the initial contract with the supplier, as in the period 

for returning the product, which may be a few days, weeks 

or months before the specified expiry date or even until the 

expiry date has passed. The following process elements is 

similar to the Source Defective Product Return process 

elements. 
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Figure 8 The Level 3 sSR3 SCOR model 

The Deliver Defective Product Return is in response to 

the Input of the interview Respondents stating how there are 

certain conditions which allows for Patients Drug Return. 

Since in the first modelling scheme there are no initial 

model for the Deliver Defective Product Return, this model 

will be the first drawing and the final one with the added 

Input & Output information embedded in the model. Figure 

9 gives the Final sDR1 model for the Hospital. 

The Final sDR1 model shows the whole process and the 

Input & Output Information in play within each Process 

Elements. The first process element is Authorize defective 

product return, it is initiated by Patient Request and it can 

only be authorized if all conditions for valid return is 

fulfilled. At which point the Patients can return said Drugs 

to the pharmacy unit and transfer said product to the 

Inventory if the product can be re-sold or medical waste 

processing if the product cannot be re-sold. 

Overall, the sourcing process has been covered by the 

SCOR level 3 Model. As an addition to the BPMN model, 

the Sourcing process which began by User’s Inquiry is 
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added. As previously noted in the In-Depth Interview part, a 

user request of certain Drugs does exist from time to time. 

However, the process requires approval from the pre-

existing list called Formularium. The requested Drugs must 

be listed in the Formularium, or when it does not, must first 

be approved to be included in the Formularium. 
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Figure 9 The Level 3 sDR1 SCOR model 

 

H
o

sp
it

a
l

P
h

a
rm

a
c
y
 U

n
it

F
in

a
n

c
e

In
te

r
n

a
l 

U
se

rs

S
u

p
p

li
er

 &
 

D
is

tr
ib

u
to

r

Periodic Drugs

Purchase

Schedule Delivery 

Date

Purchase Order 

Receival & 

Confirmation

Drugs Delivery

Purchase Order

Drugs Receive 

Confirmation & 

Verification

Formularium 

Check

Drugs in Formularium

Drugs Not in Formularium
Drugs Approval 

Request

Drugs Purchase 

Request

Submit Drugs 

Purchase Request 

to Pharmacy

Defecta Low Stock

Alarm

Formularium 

Approval

Drugs Purchase 

Request Denied

Declined

Approved
Input Drugs to 

Formularium

Drugs Transfer to 

Delivery Process

Continued in 

Delivery Process

Submit Invoice to 

Finance for 

Payment 

Authorization

Authorize 

Payment Process

Payment 

Received

Sourcing Process 

Completed

Accepted
Drugs 

Verification

Rejected

Submit for Drugs 

Return

Continued in 

Return Process

Confirm Delivery 

Date

 

Figure 10 The Sourcing BPMN model 

The first Event Process began by Periodic Drugs 

Purchase. As the name suggests, this purchase is done 

periodically for a number of types of Drugs. The list of 

Drugs to be purchased and the number to be ordered will be 

sent to the supplier via a Purchase Order. After the Principal 

Supplier confirms the order and appoint a distributor to 

deliver the requested Drugs, the Hospital will then confirm 

the scheduling for the Drugs logistic delivery. Once the 

distributor confirms the delivery date, the Drugs will be 

delivered at said date. At the delivery date and during the 

delivery process, the Pharmacy Unit of the Hospital will 

confirm & verify the received Drugs, whether or not it is up 

to specification or whether or not a defect is present. The 

defect covers most scenario from physical defect to logistics 

defect such as Cold Chain compliance. If a Defect is 

identified the Drugs will be rejected and submitted for 

Return and the process flow ends here. If the Drugs pass the 

verification process, the next process done will be parallel 

process of Transferring the Drugs for the Delivery process 

& the Payment process. In the Payment process the 

Pharmacy will submit the drugs invoice to the Finance unit 

for approval of payment process. By the end of the 

accounting month, the Finance Unit will complete the 

payment process and after the payment has been confirmed 

by the Supplier or Distributor, the Sourcing Process is 

deemed to be completed.  

The Purchasing or Sourcing process initiated by the 

Defecta is similar to the Periodic Purchase Process. The 

Defecta is a tool used to maintain the Minimum & 

Maximum number of Drugs to be stored in the Pharmacy 

inventory. Therefore, the tool will raise reminder to 

purchase drugs when it detects low stocks in certain drug 

types, as well as the amount required to be purchased.  In 
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this instance, after the Defecta raises the reminder, of the 

type of drug & the amount to be purchased, the Pharmacy 

Unit will create a Purchase Order, and the process goes on 

as the Periodic Purchase does. 

The added process flow lies in the Purchase Request 

initiated by the Internal Users or the Doctors. In this type of 

purchase, the requested drugs must first be cross referenced 

with the Formularium list. If the requested drugs are in the 

existing Formularium list, the drug purchase can move 

forward as requested. However, if the requested drugs are 

not yet in the Formularium, the Pharmacy will consult the 

Pharmacy & Therapy Committee which exists in every 

Hospital. In it the Committee will determine whether or not 

the requested drugs therapeutic effects are already covered 

by other drugs already existing in the Formularium. This is 

done to ensure there are less drug brands redundancies 

which will cost valuable storage space in the Pharmacy 

Unit. If the requested drugs are approved to be added into 

the Formularium, the Purchase moves forward with the 

Purchase Order process. If not, then the request is 

considered to be denied and the request is not fulfilled. The 

BPMN process presented in the model has covered most if 

not all of the purchasing processes which exist in the 

Hospital and is therefore concluded. 

The Delivery Process as the SCOR model does caters to 

three distinct type of Users. The Internal Users, the 

Conventional patients, and the Telemedicine Patients. Each 

process shares some similarity but are ultimately requiring 

different process flow. Specifically, the Telemedicine 

patients Drug delivery due to it involving actual product 

shipment via third party logistic partner.  
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Figure 11 The Delivery BPMN model 

In the Drugs request inquired by the Internal Users, the 

process continues with the inquiry receival and request 

forwarding by Pharmacy Unit to check for stock 

availability. If the requested drugs are not available on 

stock, the process of Delivery ends here to be continued in 

the Sourcing Process.  If the Stock is available, the 

requested number of drugs will be reserved and processed 

for instant handover to the requesting Unit. The process 

ends here and the Inventory system of the Pharmacy Unit 

deems the requested drugs to be sold or used. 

For the Drugs purchase by Patients, the process slightly 

differs for Conventional & Telemedicine Patients. After the 

initial drugs inquiry, the process flow continues with the 

payment process by inquiring Patients. After the payment 

has been confirmed, the process moves on with the drugs 

reserve & availability check. 

The second variation of process comes when the 

returned Drugs is not in defective condition, which means it 

is in the same condition as when it was received by the 

Patients. At this point, the authorization must be done by the 

prescribing doctor in order to determine whether the return 

request is valid. The drugs requested to be returned must 

also be returned less than a month after the purchase date, if 

it is requested to be returned beyond the one-month mark, 

the request is denied and the process ends here. If the 

returned drugs date is within a month of purchase, the 

process continues with the doctor authorization. At this 

point, the only condition in which the drugs are allowed to 

be returned are when the Patient is showing allergic reaction 

to the prescribed drugs. If not, then the drugs return request 

is denied and the process ends. If the patient shows such 

allergic reaction, then the drugs return process may 

continue, where the Doctor approves the drugs return, and 

the Pharmacy will process the Refund process. After the 

patients returning the drug receives their refund, the process 

ends. The drug return process model is therefore concluded 

here, in which all scenario for drugs returns and process 

ending has been covered in the BPMN model. 
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Figure 12 The Return from Patient BPMN model 

The next process describes the return of defective or 

excess product from the Pharmacy to the supplier. This has 

mostly been covered in the SCOR model and therefore, the 

BPMN model will add the after-return process in which the 

hospital receives new products.  

The Process for both defective product return & excess 

product return is the same other than the fact that the 

starting event is different. The defective product return is 

started when a defective product is identified. This may 

occur during the initial receival of drugs, or it may also 

happen during the drug storage. As the previous BPMN 

model shows, this return process also caters to the defective 

product return found by the Patients after customer 

purchase. 
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Figure 13 The Return to Supplier BPMN model 
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When the defective product is identified, the return 

process continues by dispositioning said drugs and then 

submitting the approval request for drugs return to the 

supplier. The same goes for the Defect Product return 

requested by the Supplier, at such case, the Supplier will 

request the defective product batch to be dispositioned. For 

the excess product return, the process is usually done on 

certain periods, specifically when the drugs are nearing its 

expiry date, usually around 3-6 months before the expiry 

date. After the initial return product identification and 

disposition, the Supplier will then assess the conditions of 

the drugs to be returned. This include checking the 

packaging condition, as well as the storage condition for the 

return of Defective products. Once the drugs are deemed 

viable for return, the process continues with the scheduling 

for the product return. Once the schedule is confirmed by 

both the Pharmacy and the Supplier, the Supplier will pick 

up the returned drugs, usually during their next visit on the 

Sourcing process. After the drugs has been returned, the 

supplier will then deliver the new products to replace the 

returned products. The given drugs, as in the sourcing 

process will always be at least have one year of expiry life. 

The Pharmacy will then receive the products and once 

verifying & confirming it to be in good condition, the 

process is completed. Figure 13 shows the BPMN model for 

the Process. 

5. CONCLUSION 

The research done in this thesis is aimed to better 

understand the Supply Chain Management in the Hospital, 

specifically regarding the Supply Chain Business Processes. 

The Supply Chain Processes identified to be researched in 

this Thesis was Sourcing or Purchasing, Delivery or 

Distribution, as well as Return activities including 

Receiving Return products and Returning products. The 

research also aims to create a SCOR model for the Hospital 

Supply Chain Operation so as to assist in the Supply Chain 

Process Analysis. In this thesis, the Researcher has 

succeeded in creating the model for all 3 level of SCOR, as 

well as the additional BPMN model for the identified 

processes. 

In the first level of SCOR, often dubbed the strategic 

level of the Supply Chain, the research shows the process 

Return Drugs from Patients which is not a common practice 

in Pharmacy Supply Chain Operation. Although the 

condition for such return is very specific, the research 

shows that the process does exist, alongside the usual 

Pharmacy Return to Supplier which is more common.  

The Second level modelling further details each process 

categories existing in the Hospital. The modelling confirms 

how there are no Make Process or even any Supply Flow 

concerning anything other than Stocked Products. All 

transactions are conducted via a Principal Supplier who will 

then appoint a Distributor to deal directly with the Hospital 

regarding transactions & deliveries. In the Return Process, 

the Research confirms there are 2 types of Sourcing Product 

Return, as opposed to Mezouar (2016) research which 

shows only return of defective products. The additional 

Return Process involves returning Excess Product or unsold 

products which are nearing its expiry date. In this instance, 

the Hospital will return said products and receive new 

products with longer expiry date. Additionally, the Level 2 

SCOR model research also identifies Hospital Internal 

Users whom acts as a Customer, in addition to the Patients 

The third level of SCOR details each Process Categories 

previously existing in the Level 2 SCOR. However, even in 

this level, the research identified variance in each process 

category. Specifically, in the Deliver Process due to the 

result of the Interview which confirmed the existence of 

Hospital Internal Users as well as the less common 

Telemedicine Patients. In summation, the Processes 

modelled in the Level 3 SCOR model are the Source 

Stocked Product (sS1), Deliver Stocked Product for 

Conventional Patients, Telemedicine Patients, and Hospital 

Internal Users (sD1), Source Return Defective Product 

(sSR1), Source Return Excess Product (sSR3), and the 

Deliver Return Defective Product (sDR1). 

The BPMN model serves to detail some processes not 

able to be detailed by the SCOR model. There are 4 distinct 

BPMN model created in this Thesis, the Sourcing or 

Purchasing Process, the Delivery Process, the Return from 

Patients Process, and Return to Supplier Process. In the 

Sourcing Process, the added process is the Starting Event in 

which a drug purchase may be initiated by either the 

Hospital Pharmacy as periodic purchase, Low-stock 

purchase, or Users inquiry. In the Delivery Process, no 

specific process is added other than the detailing of each 

Process Element in the SCOR model. In the Return from 

Patients, due to the very specific conditions in which 

patients are allowed to return Drugs, the model mostly 

details the Authorization for Return process. In the Return 

to Supplier Model, the added process is the Return Process 

inquired by the Supplier rather than the Hospital Pharmacy. 

From the result obtained in this research, some 

Managerial implications able to be concluded from this 

thesis research are: 

1. The use of BPMN in complement to SCOR shows a 

modelling scheme able to detail some non-standardized 

but important processes needed to be done in a Hospital 

Pharmacy Supply Chain 

2. The modelling of Pharmacy Supply Chain Operation 

done using BPMN & SCOR will assist hospital 

managements to identify crucial points or redundant 

points in their Supply Chain Process. 

3. The modelling done using BPMN shows some 

processes which are not listed & covered by SCOR 

standard, thereby giving some input to Supply Chain 

Council (SCC) for the next iteration of the SCOR 

model. 
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In addition to the managerial implications listed above, 

some recommendations for future research includes: 

1. Analysis of Hospitals Supply Chain Process for

operations risk management

2. Analysis of Hospitals Supply Chain Process for lean

operations improvement

3. Analysis of Hospitals Supply Chain Process

Performance using SCOR Performance Metrics in the

previously modelled SCOR.
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