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ABSTRACT
The banks are financial institutions that are always at high financial risks such as money laundering, terrorist
financing, identity theft, cybercrimes, smuggling, illegal financing of weapons and drugs, corruption,
bribery, and other financial crimes. To combat these financial crimes, the banks implement Anti-Money
Laundering to combat financial crimes like money laundering and Counter Terrorist Funding procedures to
combat terrorist financing. In addition, the banks also implement compliance and diligence procedures such
as Know Your Customer and Customer Due Diligence which helps the banks to identify the actual details of
their customers to ensure privacy, financial stability, integrity, and transparency of the banks. The banks
implement Anti-Money Laundering/Counter-Terrorist Funding/Know Your Customer/Customer Due
Diligence procedures and for that they screen transactions of the customers. However, the banks sometimes
generate false positives and automated results that can negatively impact the customer satisfaction and
service. These screenings can disrupt the trust between the stakeholders of the banks and customers and
further impact the banks brand image and competitive advantage. Hence, the primary aim of the current
research is to analyse the challenges in transaction screening for online money transfers and its effect on the
customer experience in the UAE. In regard to this, the research aimed to achieve research objectives such as
identifying the challenges in transaction screening for online money transfers, analysing the current risk
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management practices, quantifying the customer experience that is affected by the challenges in transaction
screening, and recommend approaches that can be implemented in the UAE bank for efficient transaction
screening. To meet the objectives, the researcher conducted quantitative research in which a survey was
distributed to collect data. After the data collection from 50 respondents, descriptive analysis was conducted
along with certain tests such as descriptive analysis and correlation analysis in SPSS software. All the
research objectives were met during the research. However, the research would have been stronger if the
sample size would have been larger and if it would have been conducted on a large scale to increase the
generalizability of the research.
Keywords: Transaction Screening, online money transfers, customer experience, banking, money
laundering and customer satisfaction.

INTRODUCTION
1.1. Context of the study
There has been a an increase in the use of technology from the past few decades. Technology has been a boon
and a curse to humankind. It has made life easy for the humans in many ways and one of the benefits is online
banking. Though online banking has made our lives easier, it comes with a lot of challenges. There are huge
risks involved with online that can disrupt the brand image of the financial institutions and cause huge losses
in the capital market (Raghavana and Partibhan, 2016). Banking and financial sector is considered to have
the maximum fraud cases according to the ACFE Report of 2018 (Dorris, 2018). Various financial crimes
such as money laundering, terrorist financing, cybercrimes, smuggling, illegal financing of weapons and
drugs, corruption, bribery, among many others occur in the case of online banking (Isa et al., 2015; Pan,
Zhung, & Wu, 2020). From the following crimes, money laundering is considered to be the most crucial
challenge for the financial institutions as it gives rise to other crimes. Money laundering is referred to as an
illegal process of acquiring money from the financial institutions or its customers and giving it an appearance
that it is obtained from a legitimate source (Nobanee and Ellili, 2017). The United Nations Office on Drugs
and Crime has mentioned that globally, USD $800 billion to USD $2 trillion are laundered, which contributes
to approximately 2.5% of the global Gross Domestic Product (GDP) (Ragnhild Johansen, 2019). The money
laundering scandal of HSBC Bank made them pay a fine of $1.9 billion to the regulators as there was a lack
of implementation of compliance strategies that can prevent crimes like money laundering (Ross, 2019).

Problem Statement
It is very important to implement these strategies properly as the money laundering and terrorist financing
risks are increasing daily. The banks need to increase the training of employees about the AML/CTF
regulations to ensure that they are aware of these risks. The cases that have been mentioned by Ross (2019)
and Battersby (2020) have focused on the need of increasing internal control as the banks were fined due to
poor internal control and compliance strategies. If these strategies and regulations are implemented effectively then it can increase the financial security of the organisation as well as reduce the number of financial risks faced by them. However, while implementing these strategies, they have to ensure customer
satisfaction.
The financial institutions goes out of their ways to implement the AML/CTF/KYC compliance strategies to
combat various financial crimes so that customer financial and security is ensured. However, while implementing the strategies, customer satisfaction is affected. For instance, the banks sometimes carry out false
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transaction screenings and the technologies of AML/CTF compliance produce false automated results that
has a direct impact on the customer satisfaction (Barry Johnston and Carrington, 2006; Arner et al., 2018).
The financial institutions should be careful while implementing strategies as sometimes they raise
challenges for the customers who are trying to have legitimate business (Barry Johnston and Carrington,
2006). KYC Compliance requires carrying out repetitive checks of personal details or transaction details
with the customers that has led to poor customer satisfaction (Pattan, 2019). Even in the UAE, the banks
have faced issues such as similarity in names, identifying beneficial owners, politically exposed individuals, source of financing, Islamic banking, among others in the UAE for customers regarding implementing
compliance in the banks (El Yacoubi, 2020). Hence, it is very important for the banks to implement risk
management strategies in such a way that customer satisfaction is not affected. If these screenings are not
carried out effectively then it disrupts the trust among the stakeholders of the bank and can also lead to
brand image disruption. Hence, to analyse these challenges, following research aim and objectives are
established.

1.2. Aim
The primary aim of the research is to analyse the challenges in transaction screening for online money
transfers and its effect on the customer experience in the UAE.

1.3. Research Objectives
The research objectives are outlined as follows:
1. Identify the challenges in transaction screening for online money transfers in listed multinational bank
corporation based in the UAE.
2. Analyse the current risk management practices that are being carried out in the UAE bank to detect
fraudulent online money transfers.
3.

Quantify the customer experience as it is affected by the challenges in transaction screening for online

money transfers in the UAE bank.
4. Recommend approaches that can be implemented in the UAE bank for efficient transaction screening.

1.4. Research Questions
The research questions are outlined as follows:
1. What are the challenges faced by the UAE banks in case of screening transactions for online money
transfers?
2. How are the UAE banks implementing the current risk management practices to detect fraudulent
online money transfers?
3. How are the customers getting affected by the challenges faced by the UAE banks in case of transaction screening for online money transfers?
4. What approaches can be used by the UAE banks for efficient transaction screening?

Review of Literature
Financial Crimes in the Banking Sector
Since the beginning of the financial industry, it has been plagued by the crimes that occur related to finance.
The crimes occurring in the finance sector are the highest occurring crimes compared to any other sector
(Freeman, 2010). The author also states that financial crimes have been occurring on such a large scale that
they cannot be overlooked in any case. The financial markets have emerged as the main base for the criminal
activities that are affecting the financial institutions and customers. Financial crime can be defined as the
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illegal use of someone else’s finances and involving breach of trust as well as hiding under the identity of
someone (Pickett & Pickett, 2002). There are various types of crimes that are occurring in the banking sector
such as money laundering, terrorist financing, identity theft, corruption, cyber crimes, and illegal transfer of
funds, among other (Parthiban & Manor, 2014). The following mentioned financial crimes have affected
many banks and customers all around the world.

Money Laundering
Money laundering is the most frequently occurring criminal activity globally in the finance and banking
sectors (Jackie, 2004). In addition, the author also states that money laundering involves moving and hiding
assets that are considered illegal. Money laundering can be referred to as the illegal transfer of funds from
any financial institutions or customers’ accounts and making it appear as it is coming from an actual source
(Nobanee & ELLILI, 2017). Money laundering takes place in various forms such as fraud, illegal transfer of
funds, human trafficking, corruption, smuggling, illegal financing of weapons, money theft, and drug distribution among many such forms (R.J, 2016). Money laundering can be discussed in 3 stages: the first stage is
the placement stage when the launderers move the funds from one account to another in any form. The
second stage is the layering stage where the tracing of money is disguised to eradicate the direct link with the
committed crime. Finally, the third stage is the integration stage where the criminal gets the laundered money
in any other form that can be used for their personal purposes (Schneider & Windischbauer, 2008).

1.1.1 Terrorist Financing
Terrorist financing is a serious financial crime that affects the financial institutions, the economy of the countries, and also people around the world. It can be referred to as collecting funds to support and encourage
terrorist activities that can harm the countries and their people (Myres, 2012). In addition, the author also
states that the resources needed for these activities are obtained from the different types of environments they
operate in, such as political, social, and economic. All these activities are extremely dangerous and the Financial Action Task Force (FATF) takes precautionary measures to combat these financial activities.

1.1.2 Cybercrimes
Cybercrime can be referred to as an illegal virtual activity that is conducted through electronic networks
globally that cause harm to personal details of anyone (Thomas, et al., 2000). Ali (2019) mentions some of
the most common cybercrimes in GCC countries such as phishing attack, Denial of Services (DoS) attack,
malware, hacking, and online banking frauds, credit, or debit card frauds, and many others. These crimes can
spoil the brand image of a bank and being an inconvenience to its customers.

1.1.3 Identity Theft
Identity theft can be referred to as a process of getting information on certain activities and carry out illegal
activities on that person’s identity (Anderson, et al., 2008). People nowadays post too much personal information that makes it easy for criminals to get that information and carry out these kinds of illegal activities.
Identity theft causes an impact on the victims such as financial losses or psychological and emotional impact
(Roberts, et al., 2013).

Risk Management Techniques to combat Financial Crimes
To combat against crimes such as money laundering, terrorist financing, identity theft, and cybercrimes;
banks and other financial institutions have implemented AML, CTF, Know Your Customer (KYC), Customer Due Diligence (CDD), and other such approaches to combat the financial crimes (Chaikin, 2009).
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Anti-Money Laundering
FATF has outlined the importance of risk-based approaches for countries and its financial institutions to
prevent money laundering in form of AML regulations or frameworks (FATF, 2020). In addition, it also
mentions that countries should identify, assess, and understand financial risks that occur in the financial
institutions to prevent such crimes and increase the safety for banks as well as the customers.

Combat Terrorist Financing
It is necessary to combat terrorist financing in order to avoid the terrorist activities that are carried out in the
world in which the countries and its people get affected. United Nations Security Council has adopted resolutions on terrorist financing that outlines terrorism as an international threat to peace and security around the
world (United Nations , 2019).

Challenges faced while implementing Risk Management Techniques:
Lack of Awareness of AML/CTF/KYC/CDD standards and
regulations among customers
It is important for the customers to understand the guidelines and regulations that are related to AML, CTF,
KYC, and CDD as the lack of awareness among customers can cause challenges for the financial institutions
in implementing these regulations. For instance, a study conducted by Viritha & Mariappan (2016) observed
that there is a low level of awareness among the customers regarding AML and CTF frameworks. However,
customers knew about the KYC process but many of them were not aware of its importance. The customers
also provide false information regarding their financial assets that can affect the screening process of the
banks Viritha & Mariappan (2016).

Customer Satisfaction
Customers have shown frequent dissatisfaction while dealing with the KYC procedures in the banks. For
instance, customers have outlined the huge amount of paperwork that is involved in the KYC process, understanding the details regarding KYC process, banks blocking the accounts due to delayed submission of KYC
documents, and the inconvenience of transferring accounts from one branch to another (Viritha & Mariappan, 2016).

Methods
In the current research, the researcher is mainly focused on measuring the customer experience which is
affected due to transaction screenings that are carried out by the banks for detecting and identifying any
fraudulent online money transfers. As the research is primarily focused on quantifying the customer experience, the researcher selected the positivist research philosophy to guide this research. It also helped in
collecting objective data on how customer experience is affected when these procedures are being implemented.

Research Design
As the current research is based on collecting objective data which is quantifying and analyzing the impact
of bank activities on customer experience in the UAE, the researcher has selected a deductive approach. The
current research is focused on the quantitative research method, a survey was conducted.

Sample
In the current research, simple random sampling is selected. The total population for the research is the bank
employees who are working in the compliance department, senior management authorities, managers, AML
officers, and employees who are carrying out any type of compliance procedures. There are many employees
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in the UAE banks hence the researcher has considered that the total population is 1000000. According to a
table developed by Krejcie and Morgan in 1970, an ideal sample for this total population is 384. Therefore,
for the current research, the researcher sent the survey to 120 participants randomly based on the random
sampling probability method. The survey form was only sent to 120 people due to the current situation of
pandemic and time issues.

Data Collection
As the current research is using a quantitative research method, a survey was conducted. Initially, a questionnaire was prepared and then it was exported in Google Forms. The link of the survey form was then sent to
120 bank employees who are implementing any compliance procedures. For the current research, a
five-point Likert scale was used. For questions regarding implementing the compliance and diligence procedures, 1 was represented by 'Very Rarely' and 5 was represented by 'Always'. The questions that were asked
in the context of the customer experience, 1 was represented by 'Not Comfortable' and 5 represented 'Very
Comfortable'.

Ethical Considerations
The researcher ensured that the participants who are participating in the research should not feel threatened
or fearful while participating in the research. Also, the researcher ensures that no type of physical, financial,
social, or psychological harm is done to the participants as it is very important to maintain their safety.
Further, for the present research, the researcher developed a consent form at the beginning of the survey, so
after they agreed with it, they could start the survey. The researcher also took approval from the banks in
which the employees were working in so that the employees felt comfortable about participating in the
survey.

Data Findings and Analysis
Demographics of the Respondents
A survey was conducted and sent to a total of 120 people, out of which 50 responses were received by the
researcher. All the 50 responses were from the employees of the banking sector who were aware of the
compliance regulations and frameworks that are implemented by the banks. Also, the banks’ employees
were aware of the challenges that were faced by the customers while the banks screen their transactions for
compliance regulations. This helped the researcher in quantifying the customer experience as it is affected
by the challenges in transaction screening for online money transfers in the UAE bank.
Furthermore, discussing the demographics of the respondents, out of total 50 respondents, it was found that
52% (n=26, N=50) were male respondents and 48% (n=24, N=50) of respondents were female respondents
out of total respondents as mentioned in table 1 and figure 1. Furthermore, the age distribution is mentioned
in figure 2 which explains that 8% (n=4, N = 50) were below 30 years, 52% (n=26, N=50) were 31 to 40
years old, 22% (n=11, N=50) were 41 to 50 years old, and lastly 18%(n=9, N=50) were 51 years and above.
8%
18%

Male

48%

52%

Female

Figure 3: Gender Distribution
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22%
52%

Figure 4: Age Distribution

Below 30 Year old
31-40 years old
41-50 years old
51 years old and above

Furthermore, a large number of Asian employees responded to this survey. As mentioned in table 1 and
figure 3, it can be observed that 62% (n=31, N=50) respondents were Asians, 12% (n=6, N=50) were
Europeans, 12% (n=6, N=50) were Emiratis, 8% (n=4, N=50) were North Americans,4% (n=2, N=50)
were other MENA nationals, and 2% (n=1, N=50) was an African.

Na�onality

2%
8%

4%

African
Asian

12%

Emira�
European

12%
62%

North American
Other MENA Na�onals

Figure 5: Nationality Distribution

In addition, from the data of the respondents, it was observed that, maximum employees were experienced
and had minimum more than 3 years of experience of working in a bank as represented in figure 4 and
table 1. 70% (n=35, N=50) of the respondents had more than 10 years of experience and 30% (n=15,
N=50) of the respondents had 3 to 10 years of experience.

Figure 6: Experience in Organisation Distribution

In addition, the type of post in the organisation was also covered in the demographics. As mentioned in figure
5 and table 1, 4% (n=2, N=50) of the respondents belonged to the senior management category, 6% (n=3,
N=50) belonged to the mid senior management category, 22% (n=11, N=50) belonged to the bank employees’ category, 28% (n=14, N=50) belonged to the Middle Management – Sr. Managers category, and 40%
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(n=20, N=50) belonged to the Operational Management – Asst. Managers, Team Leaders, Supervisory
Cadre category. Hence, it can be observed that the most common respondents were managers, team leaders,
or supervisors. Also, all the employees worked in compliance department of the banks.

Figure 7: Type of Post in the Organisation Distribution

The following table 1 is a representation of demographics data.
Table 1: Demographics Information

Gender
Distribution

Frequency

Percent

Male

26

52

Female

24

48

Age
Distribution

Frequency

Below 30 years old

Percent
4

8

31 – 40 years old

26

52

41 – 50 years old

11

22

9

18

51 years old and above
Nationality
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Distribution

Frequency

African

Percent
1

2

31

62

Emirati

6

12

European

6

12

North American

4

8

Other MENA Nationals

2

4

Asian

Experience In the Organisation
Frequency

Distribution

Percent

10 years and above

35

70

3 – 10 years

15

30

0

0

Below 3 years

Distribution

Type of Post in the Organisation
Frequency

Bank Employee

Percent

11

22

3

6

14

28

20

40

2

4

50

100

Mid Senior Management – Associate
V.P., Deputy V.P.
Middle Management – Sr. Managers14
Operational Management – Asst.
Managers, Team Leaders, Supervisory
Cadre.
Senior Management – Sr. Vice President.
Total

1.2 Descriptive Analysis
The mean of the collected responses is to be calculated which helped the researcher to analyze the average
value that is calculated of the total responses. Furthermore, the standard deviation is to be calculated which
helped the researcher to measure and understand the dispersion of the collected data set relative to the
average value (mean value) of the data. From table 2, it can be observed there were 16 items that were
labelled as Q1 to Q16 and description of these items is given in appendix 2. The mean of item Q1 was 4.44
(SD=0.644) which indicated that the banks were highly confident about their regulatory framework being
compliant with the international compliance regulations and standards. Furthermore, the mean of item Q2
was 3.68 (SD=1.019) which indicated that the banks very frequently rely on screening transactions of the
customers to identify risks such as money laundering, terrorist financing, or identity theft. The mean of item
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Q3 was 4.32 (SD=0.768) which showed that banks highly rely on using specialized software to screen transactions of the bank customers to identify financial risks. The mean of item Q4 was 3.66 (SD=0.658) which
indicated that false positives are very frequently generated while transaction screening for money laundering
risks. The mean of Q5 and Q6 was 3.38 (SD=0.780) and 3.18 (SD=0.774) which portrayed that false positive
are occasionally generated while transaction screening for terrorist financing and identity theft risks respectively. The mean of item Q7 was 3.68 (SD=0.683) which indicated that customers frequently provide valid
documents during the KYC process. The mean of item Q8 was 3.90 (SD=0.931) which indicated that the
customers are frequently made aware of compliance processes being carried out in the banks. The mean of
item Q9 was 3.12 (SD=1.154) which indicated that the customers react in a bad manner to the false positives
that are generated during the AML/KYC/CTF process. The mean of item Q10 was 3.08 (SD=0.528) which
indicated that customers occasionally show worse behaviour to the generated false positives during the
compliance procedures. The mean of item Q11was 3.04 (SD=0.669) which indicated that the customers
occasionally make complaints regarding the generated false positives during the compliance procedures. The
mean of item Q12 was 3.26 (SD=0.723) which indicated that the banks occasionally face challenges while
screening transactions of international customers. The mean of item Q13 was 3.58 (SD=0.835) which
indicated that customers show a neutral behaviour to the bank's compliance frameworks and standards. The
mean of item Q14 was 4.00 (SD=0.990) which indicated that employees get trained once a year regarding the
implementation of compliance procedures. The mean of item Q15 was 3.38 (SD=1.028) which indicated that
the customers are comfortable to share personal information with the banks during the KYC process. The
mean of item Q16 was 3.64 (SD=0.722) which indicated that increased expectations of regulatory standards
have become a challenge frequently for the banks while implementation of the compliance procedures.
Table 2: Descriptive Analysis

Item Statistics

Q1

Mean of the
Item
4.44

Std. Dev. of the
Item
0.644

Number of
Responses
50

Q2

3.68

1.019

50

Q3

4.32

0.768

50

Q4

3.66

0.658

50

Q5

3.38

0.780

50

Q6

3.18

0.774

50

Q7

3.68

0.683

50

Q8

3.90

0.931

50

Q9

3.12

1.154

50

Q10

3.08

0.528

50

Q11

3.04

0.669

50

Q12

3.26

0.723

50
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Q13

3.58

0.835

50

Q14

4.00

0.990

50

Q15

3.38

1.028

50

Q16

3.64

0.722

50

1.3

Reliability Analysis

SPSS was used to conduct reliability analysis to check the collected data reliability. Cronbach’s alpha test
was conducted in SPSS which ensured the reliability of the items that are considered in the data. 0 to 1 is the
range value for Cronbach’s alpha. However, 0.6 or more than that is a threshold and an acceptable Cronbach’s alpha value. If the Cronbach’s alpha value is greater than 0.6, it shows that the items are interrelated
with each other and portrays that the internally collected data is consistent. After conducting the Cronbach’s
alpha test in SPSS, total Cronbach’s alpha value was 0.633 as represented in table 3.
Table 3: Cronbach’s Alpha Value

Reliability Statistics
Cronbach's Alpha

N of Items

0.633

16

1.4

Correlation Analysis

Two tailed Pearson correlation analysis was conducted in SPSS to analyse the correlation of two aspects or
variables and determine and measure the linear correlation that exists among two aspects that are considered
in this research. The current research two main objectives were to analyse the current risk management
practices that are being carried out in the UAE bank to detect fraudulent online money transfers and quantify
the customer experience as it is affected by the challenges in transaction screening for online money transfers
in the UAE bank. The correlation among the two aspects was measured and analysed to identify if the
challenges faced by the UAE banks while conducting transaction screening affects the customer experience
or not. The conducted correlation analysis is represented in table 4 which highlights the type of correlation
that exists between the challenges and customer experience.

Correlations

Pearson Correlation
Customer
Experience
Challenges faced
by banks while
transaction
screening

Customer Experience

Challenges faced by
banks while transaction
screening

1

.380**

Sig. (2-tailed)
N
Pearson Correlation

0.006
50

50
**

.380

Sig. (2-tailed)

0.006

N

50

**. Correlation is significant at the 0.01 level (2-tailed).
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1

50

It can be observed in table 4 that there is a significant correlation between the two aspects that is customer
experience of the UAE bank customers and challenges faced by the UAE while conducting online screening
of customer transactions. A high correlation was observed between the challenges and customer experience
(r = 0.380, p < 0.01).

1.5 Core Strategies that the Bank must adopt to become a Stronger and a
Pro-Active Banking Institution
The participants in the survey were asked about what core strategies could be implemented by the banks that
it could become a stronger and proactive banking institution. The main strategies that were highlighted were
as follows:
•

Adoption of latest technologies

•

Providing effective training

•

Hiring compliance skilled employees

•

Providing effective customer service

•

Making strong KYC framework and robust transaction screening

These recommendations and strategies are discussed in the following sections, also, this survey question was
developed to meet the research objective that was to recommend approaches that can be implemented in the
UAE bank for efficient transaction screening. Each of the strategies are discussed below.

1.5.1 Adoption of Latest Technologies
Technology plays an important role in conducting transaction screening of customers. The banks use specialized software to identify financial risks that can occur in the transactions being carried out by the customers.
Automated technologies help the banks to identify any financial crimes like money laundering or identity
theft in transaction screenings. Furthermore, the automated technologies can also help the banks in making
the KYC process entirely automated. 13 out of 50 responses have mentioned that the banks should implement effective and automated technologies that can decrease the challenges faced by the banks while screening transactions. In addition, technology should be highly reliable and advanced that can also decrease the
generation of false positives. In regards to this, Khan (2020), Viritha and Mariappan (2016), and Beaumier
and Hatfield (2020) have mentioned that the banks should implement technologies that can decrease the
financial risks identify any fraudulent activity that will put the bank or customer safety at risk.

1.5.2 Providing Effective Training
Training is an important aspect for the employees of any organisation as it helps them to further enhance their
skills and improve the efficiency, productivity, and performance of the organisation and themselves. Training
related to compliance is very important for the employees as they can further implement those compliance
procedures, policies, and regulations, also, deliver effective services to the customers. 14 respondents have
mentioned that providing effective training to the employees can ensure effective implementation of compliance regulations and procedures in the UAE banks. In regards to this, Beaumier and Hatfield (2003), Omar
et al. (2015), and Sullivan (2015) have highlighted the importance of training and increasing the awareness
regarding compliance procedures in the banks. Also, compliance training empowers and helps the banks or
financial companies to work securely and productively, and compliance in the banks guarantees that the work
environment keeps up the compliance laws and guidelines being followed in the organisation.
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1.5.3 Hiring Compliance Skilled Employees
Skilled employees are a significant part of an organisation as they increase the productivity and performance
of the firm. Compliance is a very important department of financial centres as it monitors the financial risks
that can occur for the organisation and put the financial safety of their customers at risk. However, monitoring these transactions and following compliance guidelines and regulations require efficient skills. Hence, 9
respondents mentioned that hiring efficient skilled employees is important for the banks as they will carry out
the compliance tasks effectively and efficiently. In regards to this, Sullivan (2015) and Viritha and Mariappan
(2016) have mentioned that hiring compliance skilled employees will allow them to train other employees
regarding the compliance procedures, guidelines, and frameworks. It will reduce the unethical tasks happening in the banks as skilled employees would be able to identify financial crimes like identity frauds and
others.

1.5.4 Providing Effective Customer Service
As mentioned above, the challenges faced by the banks while screening transactions can affect the customer
experience and service. The banks aim and try to provide the best services to the customers to increase the
brand image reputation and competitive advantage. If the compliance team keeps on generating false
positives, then it might affect customer service. Hence, 5 of the respondents mentioned that it is important to
provide effective customer service so that the customers are satisfied with the banks. In regards to this, Johnston and Carrington (2006) and Arner et al. (2018) have mentioned that the banks should not compromise on
providing effective customer service so that the customers can cooperate when the banks are screening transactions of the same. Also, effective screening of transactions will also increase the level of service provided
to the customers and can increase the level of trust between the banks and customers.

1.5.5 Making Strong KYC Framework and Robust Transaction Screening
The KYC procedures are highly significant in the banks as they help the banks to establish the identities of
the customers, identify risks in funds of the customers, analyse money laundering risks by focusing on the
transactions done by the customers. 8 respondents mentioned that banks should have strong KYC framework
and robust transaction screening to increase the performance of the banks. One of the respondents mentioned
that banks should have a strong and effective customer identification program which will help the banks to
implement AML and CTF procedures. In regards to this, Rajput (2013) and Arasa (2015) have mentioned
that strong KYC framework can help the banks establish security for the customers. Also, strong KYC
framework and robust transaction screening can help the banks to carry out effective compliance and maintain security as well as ensure that there are no money laundering activities done by the customers of the
banks. Also, a strong KYC framework can help the banks in mitigating the risks that are associated with the
customers and their accounts. A strong KYC framework will also help the banks to authenticate customers
and place customers in risk categories according to their transactions and with time, the banks will screen the
customers and place them in high-risk categories if they identify that they are carrying out high-risk transactions.
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CONCLUSION
The banks are financial institutions that are always at high financial risks such as money laundering, terrorist
financing, identity theft, cybercrimes, smuggling, illegal financing of weapons and drugs, corruption,
bribery, and other financial crimes. The banks implement high-end technologies to prevent such risks and if
the banks implement these technologies effectively then it can increase brand image reputation and competitive advantage for the banks. Furthermore, the banks implement AML and CTF procedures to combat money
laundering and terrorist financing risks. In addition, the banks also implement compliance and diligence
procedures such as KYC and CDD which helps the banks to identify the actual details of their customers to
ensure privacy, financial stability, integrity, and transparency of the banks. The UAE government has
imposed strict compliance and diligence rules for the banks and financial institutions to ensure financial
safety and security of the customers. The banks implement AML/CTF/KYC/CDD procedures and for that
they screen transactions of the customers. However, the banks sometimes generate false positives and
automated results that can negatively impact the customer satisfaction and service. These screenings can
disrupt the trust between the stakeholders of the banks and customers and further impact the banks brand
image and competitive advantage. Hence, the primary aim of the current research is to analyse the challenges
in transaction screening for online money transfers and its effect on the customer experience in the UAE. In
regards to this, the research aimed to achieve research objectives such as identifying the challenges in transaction screening for online money transfers, analysing the current risk management practices, quantifying the
customer experience that is affected by the challenges in transaction screening, and recommend approaches
that can be implemented in the UAE bank for efficient transaction screening. The first research objective was
met as challenges faced by the banks such as lack of awareness of these compliance procedures, decreased
customer satisfaction, challenges in screening transactions of international customers, and generating false
positives. The second research objective was met as the researcher identified current risk management
practices such as AML, CTF, KYC, and CDD framework, procedures, and regulations. The third research
objective was also met as the researcher quantified the customer experience and it is affected by the challenges faced by the banks in the UAE. The findings of these banks and customer experience have been presented
in appendix 3. The fourth research objective was also met as the researcher mentioned some core strategies
that can be implemented in the UAE banks for efficient transaction screening. Also, as highlighted in the
correlation analysis, it was observed that there is a significant correlation between the challenges faced by the
banks and customer experience which indicates that if the UAE banks face issues like generating false
positives and poor transaction screening then the customer experience will be impacted negatively and vice
versa.

Research Limitations
The current research was conducted with the UAE banks and the researcher spent the survey form to 120
participants, out of which only 50 responses were collected due to the current pandemic situation and time
issues. This is one of the limitations of the research as it is a small sample size that has been considered for
the research. Also, the research was only conducted with the UAE banks which reduces the generalizability
of the research. the current research only focused on two aspects, however, the research could have been
more effective if control variables such as performance of the bank employees and bank size should have
been considered.
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Future Researchers Recommendations
The current research has focused on challenges faced by the banks and customer experience, however, the
research could have been stronger if the focus could have been on omnichannel strategies which allow the
customers to use multiple channels for the transactions. Also, the current research has been conducted only
in Dubai which indicates less and limited generalizability of the research. Furthermore, the researchers
should consider a large sample size to conduct the research. In addition, the researchers should also focus on
collecting responses from banks as well as customers. The customers could provide detailed information
about their experience with the banks in case of the compliance procedures.

Research Practical Implications
The current research will help the banks in implementing the core strategies that will increase their compliance framework and regulations. The core strategies will also help them to implement new technologies
which will make decrease the false positives that are generated and automated technologies will increase the
financial performance of the banks. In addition, the banks will indulge in hiring skilled compliance employees which will make the compliance framework stronger and efficient. The banks can enhance customer
service by ensuring that effective services are being provided to the customers. The banks will be more
involved in training all the employees of the organisation to increase the efficiency of the employees and
make them aware of the compliance procedures. The research will also help the banks in developing a strong
KYC framework which will enhance the implementation of compliance regulations and standards. In
addition, the research can increase the performance of the banks and reduce the financial risks happening in
the organisation.
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ABSTRACT
Background: Breast cancer is the most prevalent cancer in women worldwide. Breast cancer accounts for
20% to 35 % of all the cancer cases, the most common cancer that is prevalent in women of India (WHO,
2020).
Aim: The study aims to identify and analyze women’s knowledge and awareness of breast cancer and
mammography risk factors in India.
Methods: The sample of the study consisted of 63 low socio-economic women in India and was selected by
using convenience sampling method. Structured interview schedule and questions from a prepared
questionnaire were used for the sample.
Results: The results showed that out of 63, only 24 women (40%) knew about mammogram. Out of which,
only 5 women (3%) have taken mammogram before. The women who were not concerned or a little bit
concerned about their health is 29 (48.36%) and 23(38.91%) respectively. 20 women (33.3%) were detected
to have pain or painless breast lumps who were then referred to cancer Hospital for breast examination.
Conclusion: This study concluded that the awareness regarding breast cancer and mammogram as detection
and screening is very low and women were not concerned about their health, and any sign or symptom if
present were being ignored, shows the literacy rate among the women residing in these blighted areas.
Implications: The findings of the study can help to raise breast cancer and mammography awareness among
women with poor socio-economic status. Also, to emphasize the importance of early detection, breast
self-examination (BSE) all of which has a vital function in the diagnosis and treatment of breast cancer and
to provide free manual examination of breast to the women.
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INTRODUCTION
The increasing rate of fatality is because of detection or diagnosis in later stages. and the patients examine
themselves to the health worker in the advanced stages due to lack of awareness and lack of knowledge of
self-examination. The late diagnosis and raising mortality and incidence rate make it necessary and important
to understand the illiteracy related to breast cancer. In India, a woman is diagnosed with breast cancer every
four minutes, with majority of the cases occurring at an advanced stage. A woman dies of breast cancer every
thirteen minutes (Oncostem blog) As a result, just 60% of women survive at least five years after therapy,
compared to 89% in the United States. In the third or fourth stage of breast cancer, survival rates are very
poor. Breast cancer incidences in India appear to be on the rise, especially in the 25-50 age range, with 70
percent of cases in the advanced stages having poor survival and high mortality, and this trend is expected to
continue. This number is projected to increase to 17.3 lakhs by 2020, according to the ICMR (India Today,
2018). Many studies show that breast cancer occurrences are on the rise and that the high death rate is
frequently attributable to a lack of awareness and late-stage screening and diagnosis since most women are
not affluent or literate enough to know and receive the knowledge and treatment that they need. (Society,
n.d.).
Sun, et al., (2017), states that most women lack the appropriate awareness about the diagnosis and the
treatment of breast cancer. Even though it is the most common cancer in women globally, majority of women
do not know about it. They are only aware of breast cancer as life threatening disease, but they do not have
an in-depth knowledge of it on things such as its early signs and symptoms, these results in them being
diagnosed at a later stage that is advanced. This leads to low survival rated. So, to raise awareness of breast
cancer in the world, each October in the whole world is designated to be the breast cancer awareness month
also known as the pink month. all the medical procedures and treatment procedures that one goes through
after being diagnosed with breast cancer can cause trauma and emotional turmoil to a person. The illness and
the long hospital stays end up having long lasting effects on the patient. This is because the breast cancer
treatment journey is a very complicated and complex process that usually involves more than just treating the
tumor in the breast (Greenlee et al, 2017).
Sample: The sample of the study consisted of 63 low socio-economic women of Tamilnadu, India and was
selected by using convenience sampling method. Structured interview schedule and questions from a
prepared questionnaire were used for the sample in order to achieve the anticipated exploratory objectives.
Females between the ages of 20 and 65 were chosen for the study.
Inclusion Criteria were: Women from low-income groups who live in southern Tamilnadu, India. Women
between the ages of 20 and 65 years old. Willing to participate.
Exclusion Criteria were: Women who were under the age of 20. Women from high-income families. Women
who refused to take part in the research. Women who had other medical conditions.
Tool Description: The purpose of this research was to evaluate women’s knowledge about breast cancer and
mammograms, as well as to detect early instances of breast cancer. Consequently, a systematic questionnaire
was created and used to gather information. The questionnaire includes both open- ended and closed-ended
questions. It was a 39-question survey in total. Demographic information, knowledge of breast cancer and
mammograms, health-related experience and workplace viewpoint were all included in the survey. The most
efficient and objective technique was deemed to be the questionnaire.
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Analysis: The data was analyzed by calculating the percentage of cases in order to find the prevalence of
awareness.
Demographic Characteristics: The total data collected in this survey and study is 60, the results confirms
that a majority of the women were found from the age group of 30-39 years of age which is 24 (40.19%).
Most of the women who participated in this study were from the location of Ariyalur, 46 (77.90%) and
specifically from perambalur and other places which is 6 (8.76%) and 4 (8.14%) respectively. It is seen that
most of women living in their current residence was in the period of 21-30 years that is 15 (25.01%) followed
by 31- 40 years which is 14 (22.99%). A major proportion which is a bit more than half of the women who
had participated in the survey had only completed their education below high school which is 32 (53.35%).
This indicates that the educational and literacy status of the women is very low. This relates as to why women
were having lesser knowledge and information regarding breast cancer and mammogram and its awareness.
It is also seen that major number of the women were married which is 58 (96.55%) and that mostly were
housewives which is 55 (92.27%). Another aspect is that women had family members of four which is 20
(34.16%) and number of children as two which is 21 (35.29%). Majority of women, i.e. 33 (54.66%) had
family income which ranged between Rs.10,001 - 20,000 per month. Many women had no health insurance
which is 56 (94.30%), as they had no idea about it.

Results: Distribution of Knowledge Regarding Mammogram
Knowledge of Mammogram

Frequency

percentage

No

35

58.3%

Yes, it is test to check breast cancer/tumor

25

41.6%

Grand total

60

Figure 9

Distribution of Knowledge Regarding Mammogram

Knowledge on Mammogram
40
20
0

No
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Yes

Distribution of mammogram as the standard method to identify breast cancer
Mammogram as the standard method to Frequency

Percentage

identify breast cancer

Don’t know

35

58.3%

Yes

24

40%

Other

1

1.6%

Grand total

60

Distribution of mammogram as the standard method to identify breast cancer
40
20
0

Yes

No

Other

Knowledge regarding breast cancer and mammogram:
The result revealed that only 25 women (41.6%) had the knowledge regarding mammogram as a technique
to detect tumor or cancer and a huge number which is 35 (58.3%) women were not having any knowledge or
idea regarding it. This number shows that how women are so much unaware about the current situation of
breast cancer and having no information regarding the test for detection. These 25 women also agreed with
the statement that mammogram is the standard method to identify breast cancer or to detect a tumour and the
rest 35 women didn’t have an idea about it. It indicates that the women in this study were lacking knowledge
regarding mammogram at a very higher rate. Lack of awareness regarding breast cancer and mammogram
were found to be the major reason of having lesser or no knowledge among the Indian women. This result
could be compared to a study conducted among Female Primary Healthcare Workers in Diyarbakir, Turkey
which had revealed that the knowledge regarding mammogram was very low considering the fact that they
were health workers (Erdem&Toktas, 2016) . These results are also built on the existing evidence of another
study conducted in Eastern Iran for evaluating the knowledge and attitude regarding breast cancer screening
tests in 1469 women which confirms that 84% of the participants were not well aware regarding breast
cancer screening tests (Izanloo et. al, 2018) . Thus, basic lack of knowledge and lack of awareness about the
cancer is one of the leading causes of increased incidence and mortality rates.
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Distribution of age at which women should start having mammogram
Age at which women should start frequency

percentage

having mammogram
30-40 years

15

25%

41-50 years

10

16.66%

50 -60 years

0

0

Don’t know

35

58.3%

Grand total

60

Distribution of women have mammogram learned before
Mammogram learned before

Frequency

percentage

Doctors

5

8.33%

Magazine

1

1.66%

TV/Radio

6

10%

Not heard before

48

80%

Grand total

60

Friends

Distribution of women have mammogram learned before
60
40
20
0
Doctors

Magazine
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TV

Not Heard

Regarding the age at which women should start having mammograms, out of 60 women 15 women (9%) had
said between 30-40 years of age and 10 women (6%) had said between 41-50 years is the age when women
should start having mammogram and the rest 35(58.3%) had no clue about it. It is a noticeable fact that none
of the women knew about the frequency of mammogram taken. Only 6(8.98%) women have learned about
mammogram via media like TV/radio, newspapers and magazines. Similar findings can be found in a study
conducted to assess the knowledge, experiences and barriers to mammography among working women from
Delhi, India and it had shown that less than half of the women (45.1 per cent) recognized the intent of a
mammogram correctly. Only 11.8% of the women knew about the age at which women should start getting
mammogram. Around 12 women (21.6%) correctly knew about the frequency of getting mammogram
which was very low. It is very important to educate the women regarding how to recognize the symptoms of
breast cancer so that the treatment or the diagnosis can be done as soon as it can be. (Khokhar, 2016).

Distribution of women having pain/ painless breast lumps
Women having pain/ painless breast lumps

frequency

percentage

No

35

58.3%

Yes

20

33.3%

Other

5

8.3%

Grand total

60

Distribution of women having pain/ painless breast lumps

Pain/Painless Breast Lumps

No
Yes
Other

It is seen that 20 women (12%) have encountered breast lumps. The total women who had attended the
medical camp in S.R.Hospital is 30 out of which 14 women had their breast manually examined by the
gynecologist, 10 were recommended for ultrasonography, 2 women for mammogram and 4 women for
sonomammography.

Analysis of Mammogram Experience of Women.
In this section, data regarding mammogram experience of women have been displayed to show the distribution, frequency and percentage.
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Distribution of women who had their mammogram taken
Women who had their mammogram Taken

frequency

percentage

No

49

81.66%

Yes

5

8.33%

Other

6

10%

Grand total

60

Distribution of women who had their mammogram taken

No
Yes
Other

Experience of mammogram:
This study reveals that only 5 women (3%) had taken their mammogram before and had taken only once in
their lifetime. This is because they had shown symptoms of breast cancer such as pain and presence of breast
lumps. Similar result can be found in a study was that was conducted suburban area in Terengganu, Malaysia
where it was found that only 10.5% of respondents has taken mammogram before (Nik Roswamati, 2010) .
Another study conducted in Malatya, Turkey had shown that 72.7% of the participants had never taken a
mammogram before (Deniz et al, 2017). The reason for such a low level of mammography rate is because
women don’t know about breast cancer screening tests even the standard test such as mammogram. This is a
high time to provide the information to women using various sources as the number of women getting
diagnosed with breast cancer is on the peak.

CONCLUSION
According to the research, community-based women’s understanding of breast cancer warning signals and
causal variables was lacking. The findings of the survey revealed that women understood very little about
breast cancer and mammograms, according to the researchers. Results indicate that women are less aware
about breast cancer and mammograms. This may be due to the fact that health authorities and doctors are not
doing enough to raise public awareness. It was also suggested that healthcare professionals’ participation
might be improved by training them to improve women’s education and keep them informed about the illness
and its prevention. To combat the growing incidence of breast cancer, the present research aims to raise
public awareness. Due to the significance of breast cancer prevention via different screening methods, it is
vital to urge the general population to participate in community-based programmes and interventions that
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address awareness deficits. This may be achieved by putting up booths manned by junior physicians who are
well-versed in the subject matter, and by distributing breast cancer pamphlets in public places.
For adoption of prevention strategies of breast cancer appropriate practices are needed for awareness of
factors that can be modify as well as the one that can’t be modify in Indian women’s. It is needed to have an
emergency call for more beneficial state and national level cancer literacy programmes, along with the
engagement at level of community organizations and the system of health.
Along with the broad transition in the burden at state level, there is an urge of a Systematic, integrated
intervention programme on health promotion that is based on causative
factors, precautions, Breast cancer diagnosis and therapy. To ensure women’s health in India, medical
education programmes with a strong emphasis on breast cancer in nursing curriculum at universities and
other healthcare training institutions must be promoted. Because information has to be conveyed in a manner
that best catches the awareness of the population, we propose the establishment of policy guidelines that may
disseminate adequate knowledge about breast cancer and mammograms to all women as soon as feasible,
based on our findings. Because breast cancer is on the rise in the United States, women may postpone getting
treatment because they are unaware of the signs and indications. Women in one of India’s most advanced
cities have a poor knowledge of breast cancer, despite the need for further research at the national level.
These interventions are recommended to raise and improve breast cancer awareness among women in the
particular region, with a high emphasis on females with a low level of education and those who reside in
disadvantaged groups By creating health education materials that concentrate on preventable causes and
lifestyle changes, we can increase public knowledge of breast cancer preventive measures and encourage
early detection. According to this research, rural women’s knowledge of breast cancer was low, while their
knowledge of BSE was almost nonexistent.
One-third of survey respondents had heard of breast cancer, and no one understood how to treat BSE
appropriately. Without understanding how to conduct it correctly, the ladies took part in some kind of BSE
experimentation. During showering, they examine their breasts on and off. No one practices BSE on a
regular basis and in the proper manner. Lack of information and the absence of a breast problem were the
most prevalent reasons for not doing so. This revealed that rural women are unaware of the need of breast
cancer screening. As a result, information on BSE should be disseminated through the media. The
compatibility in correspondence with a decrease in knowledge of breast cancer as well as a decrease in level
of education prioritize an urge to broaden the programmes regarding public awareness that highlights on
females with an educational background of lower level.
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ABSTRACT
Due to the global rapid adoption of pharmaceutical e-detailing (IT resources & digital technology use for
promotional activities) amongst physicians, the potential effects of e-detailing on physician prescribing
actions together with lack of regional & local data of the same, it was imperative to research the e-detailing
pharmaceutical practices in our region and specifically in Dubai-UAE, which is represented by GSK
detailing practices in Al Garhoud Private Hospital (GPH). The aim of this research was to understand how
fare our region (represented by GSK & GPH, Dubai-UAE) is from the global practices of pharmaceutical
detailing; through addressing the certain topics namely: reasons for e-detailing emergence, whether
e-detailing is a substitute for the traditional face-to-face detailing, e-detailing adoptions & its drivers among
physicians; and the characteristics of adopters. The Questionnaire was conducted face to face during
December 2020 and data was collected and analyzed in Jan 2021 using SPSS and has revealed that GPH
Doctors' responses are sharing the globe in many challenges (limited doctors' time, increasing number of
PSRs, PSRs access restriction, and higher cost due to travelling and waiting) to the traditional face to face
PSR visit and many advantages (high ROI due to wide reach and absence of PSRs cost, more specific,
convenient, shorter, rewarding, less disruptive, multichannel & trendy) and the pharmaceutical detailing
which have contributed to the emergence of the later. Adoption Drivers are likewise, nearly a third of doctors
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(29 %) needs information quality & specificity related to their needs; a quarter (24 %) needs privacy and less
physical disruptions; and another 19 % are looking for compensation & incentive (CME Hours, Attendance
Certificate, Lunch-dinner, etc.). Doctors who are using the internet spend more time online between 25-34
and are older on average.
Keywords: e-detailing, electronic visits, pharmaceutical marketing, pharmaceutical detailing, healthcare
professionals, pharmaceutical sales representatives, digital marketing.

INTRODUCTION
E-Detailing
E-detailing entails the use of IT resources & digital technology (internet, video conferencing and interactive
voice response) for promotional activities, providing consumer information for pharmaceutical products
(health practitioners, medical workers, and patients). It involves using electronic platforms to communicate
with clients, as well as electronic sales reps help in their daily work (Alkhateeb & Doucette , 2009). On the
other hand, Traditional (face-to - face) detailing is the main advertising channel for pharmaceutical companies to access medical professionals through meetings between them and sales representatives, or "visits".
During such meetings, the sales representative discusses with physicians the benefits of the products of their
company and tries to find appropriate patients to whom the products might be administered.
Based on the rapid adoption of e-detailing by physicians and the potential effects of e-detailing on prescribing behavior, many pharmaceutical companies in the recent years have adopted e-detailing as a new contact
medium to promote pharmaceutical products and an integral part of its multichannel marketing channels,
considering it a very powerful & promising future marketing tool.

E-Detailing Urge
Doctors face financial strain as reimbursement from both managed care and government decreases. Coupled
with increasing insurance malpractice costs, physicians respond to pressure by seeing more patients daily.
These changes leave no time for pharmaceutical sales representatives (PSRs) visits (Davidson, 2004); (Gleason, 2001). Doctors' time rivalry is serious. A study found that only 7% of representative visits last longer
than 2 minutes, while half of sales calls last less than 2 minutes, and a full 43% of visits never reach the
receptionist (Health Strategies Group, 1999). There are two main forms of e-detailing doctors use in the US:
digital or virtual e-detailing and visual e-detailing. Despite the fact that conventional face-to-face detailing
has become less important prospectively on physicians from the pharmaceutical industry, literature indicates
that physicians' interaction with pharmaceutical sales representatives (PSRs) still has significant effect on
their prescription behaviors (Wazana, 2000); (Angell, 2000); (McCormick, et al., 2001); (Lichstein, 1992).
On the other hand, many university and hospital-based clinical organizations follow a strategy to limit physician-PSR interaction because PSR 's knowledge to physicians illustrates their product's beneficial attributes
(McCormick, et al., 2001); (Lichstein, 1992); (Brontzman & Mark, 1993); Education (Council, 1993).
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Research Objectives
To identify the reasons of e-detailing emergence, to know whether e-detailing is a substitute for the traditional face-to-face detailing, to define the e-detailing adoptions rate & adoption drivers among physicians;
and to describe the characteristics of physician adopters.
Research Questions
1. What are the reasons of e-detailing emergence?
2. Is e-detailing a substitute for the traditional face-to-face detailing?
3. What is the e-detailing adoptions rate and adoption drivers among physicians?
4. What are the characteristics of e-detailing adopters?

Methods
Qualitative Data Analysis
Using one of CAQDAS - Computer Assisted/Aided Qualitative Data Analysis which enables the incorporation of quantitative (numeric) data and/or include tools for taking quantitative approaches to qualitative
data e.g., NVivo, MAXQDA, etc.
Quantitative Data Analysis
By editing, analyzing and presenting numerical data e.g., SPSS, Stata, etc.

6.1.Research Data Sources
Primary Data: Well Structured Questionnaire, GPH Records of Pharmaceutical Purchases; and GSK
Jan-September Sales of 2019 & 2020 to GPH.
Secondary Data: A literature search was conducted in several databases (Google Scholar, Science Direct,
and Scopus). A narrative review was undertaken from the published literature on original studies, and
systematic reviews published from 2000 to 2019 were included to provide insights into the e-detailing. The
search was limited to the English language. The data were revised and summarized into a full body review
that describes e-detailing as a marketing tool and its implementation in the pharmaceutical industry.

Ethics
This study got ethics approval from the Westford University Research Committee. Also, approaching Al
Garhoud Private Hospital (GPH) Physicians needs GPH Management approvals to meet the physicians and
getting their answers on the Study Questionnaire with provisions applied for the preservation of GPH &
Physicians confidentiality and privacy.

RESULTS & ANALYSIS
Age
Age distribution in the research sample of 108 doctors was mainly (39/108 = 36%) between 35-44 years i.e.,
Generation X, then (36/108=33%) between 45-54 years i.e., Generation Y. The difference in these generations may explain their behaviors in the following analysis.
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Figure 2: GPH Doctors' Age Distribution Bars, Prepared by the Researcher

Sex
Gender distribution in the research sample of 108 doctors was nearly equal (56 male (52%) vs 52 female
(48%). The researcher found no statistical difference related to gender and us of internet.

Figure 3: GPH Doctors' Gender Distribution Bars, Prepared by the Researcher

Nationality
As expected in the research sample of 108 doctors, majority of doctors are Arab e.g., 35% Egyptian, 9%
Syrian and 8% Emirati.
The researcher found no statistical difference related to nationality/culture and us of internet.

Figure 4: GPH Doctors' Nationalities, Prepared by the Researcher
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Specialty
As the research sample is a whole hospital, it is expected to have all the specialties; with higher representation of GP 25%, Pediatrics 13% and Obs/Gyn.

Analysis
As the research sampGPs:
Qualifications are bachelor’s degree with or without Diploma
Years of experience is 6-10
Number of prescriptions/week 51-100
PSR visits is not restricted and approximately 4-10 PSR visit/week
Internet use is 6-10 hours/week
Obs/Gyn:
Qualifications are master’s degree and higher
Years of experience is 16-20
Number of prescriptions/week 21-50
PSR visits is Moderately restricted and approximately 1-3 PSR visit/week
Internet use is 1-5 hours/week
Pediatrics:
Qualifications are master’s degree and higher
Years of experience is 16-20
Number of prescriptions/week 51-100
PSR visits is somewhat restricted and approximately 6-10 PSR visit/week
Internet use is 6-10 hours/week
le is a whole hospital, it is expected to have all the specialties; with higher representation of GP 25%,
Pediatrics 13% and Obs/Gyn.

Figure 5: GPH Doctors' Specialties, Prepared by the Researcher
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Qualification
Out of the research sample of 108 doctors, 41% is master’s degree holders, followed by bachelor’s degree
21% and Fellowship 14%

Analysis
Master’s degree holders
Years of experience is >11 years
Number of prescriptions/week 21-50
PSR visits is moderately restricted and approximately 1-3 PSR visit/week
Internet use is 1-5 hours/week
Bachelor’s degree holders
Years of experience is <11 years
Number of prescriptions/week 21-50
PSR visits is moderately restricted and approximately 4-10 PSR visit/week
Internet use is 6-10 hours/week
Fellowship holders
Years of experience is >16 years
Number of prescriptions/week 21-50
PSR visits is moderately restricted and approximately 1-3 PSR visit/week
Internet use is 1-5 hours/week

Figure 6: GPH Doctors' Qualifications, Prepared by the Researcher
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Experience
In the research sample, 24% has 11-15 years, 20% has 16-20, 19% has 21-25years, 16% has >25years, 16%
has 6-10 years and 4% has <5 years.

Experience Analysis
<5 years
PSR visits is not restricted and approximately 4-10 PSR visit/week
Internet use is 11-20 hours/week
6-10 years
PSR visits is somewhat restricted and approximately 4-10 PSR visit/week
Internet use is 50%11-20 hours/week and 50% 6-10 hours/week
11-15 years
PSR visits is moderately restricted and approximately 1-3 PSR visit/week
Internet use is 50%6-10 hours/week and 50% 1-5 hours/week
16-20 years
PSR visits is moderately restricted and approximately 1-3 PSR visit/week
Internet use is 100% 1-5 hours/week
21-25years & >25years
PSR visits is moderately restricted and approximately 1-3 PSR visit/week
Internet use is 50%6-10 hours/week and 50% 1-5 hours/week
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Figure 7: GPH Doctors' Experiences, Prepared by the Researcher

Rx/week
In the research sample, 42% of doctors’ Rx 21-50 Rx/week followed by 36% Rx 1-20Rx/week.

Analysis
21-50 Rx/week
75% seeing 1-3 PSR/week
50% using internet 1-5/week, 25% 6-10 & 25% 11-20
1-20Rx/week
50% seeing 1-3 PSR/week & 50% 4-10
50% using internet 1-5/week, 35% 6-10 & 15% 11-20
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Figure 8: GPH Doctors' Rx/week, Prepared by the Researcher

Pharma Access Restriction
GPH has adopted different restriction policy scale on PSR visits. Moderate restriction in 49% and somewhat
restriction 39% i.e., total of 88%.

Analysis
Somewhat restriction related to
90% seeing 4-10 PSR/week
80% using internet 6-10 hours/week & 20% using internet 1-5hours/week,
Moderate restriction related to
90% seeing 1-3 PSR/week
80% using internet 1-5hours/week, 80%
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Figure 9: GPH Pharma Restrictions, Prepared by the Researcher

PSRs/week
Out of the research sample of 108 doctors, 59% of doctors are visited by PSR 1-3 visits/week and 36% 4-10
visits/week.

Analysis
PSR 1-3 visits/week
90% Internet use is 1-5week
PSR 4-10 visits/week
60% Internet use is 6-10 hours/week & 20% 11-20 hours/week.

Figure 10: PSRs Visits/week, Prepared by the Researcher
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Top 3 E-Detailing Leading Pharma Companies (last 3-6 months):
In the research sample of 108 doctors, Pfizer came first (21% market share), then Novartis (16% market
share), then Roche (11% market share) and finally GSK (10% market share).
These results may vary according to specialties and drug life cycle marketing activities. Nevertheless, other
companies need to do more in the future to coupe with e-detaining surge.

Figure 11: Top 3 Pharma E-detailers, Prepared by the Researcher

Internet Medical Use (including Pharma e-detailing)
Out of the research sample of 108 doctors, internet medical use time was mainly between 1-5 hours (60/108
= 55%), then between 6-10 hours (36/108=33%).
A. 1–5-hour use is driven mainly by doctors between 45-54 years (23/60=38%) and 35-44 years (13/60=21%).
Also, 80% of Surgery and its subspecialty.
B. 6–10-hour use is driven mainly by doctors between 35-44 years (22/36=61%) and 45-54years (12/36=33%).
Also, 80% of Medicine and its subspecialty.
C. 11-20-hour use is driven mainly by doctors between 25-34 years (6/11=54%).

Figure 12: GPH Doctors' Weekly Internet Uses, Prepared by the Researcher
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Devices Medical Use (including Pharma e-detailing)
Out of the research sample of 108 doctors, Smart Phone use come first (99/251 = 40%), then the Desktop
(95/251=38%), then the Laptop (37/108=15%) and lastly, the Tablet (20/251=8%). These figures look logic
as doctors are office based in GPH. Also, these data will be very important for e-detailing companies when
they create their material to be compatible with the 4 devices.

Figure 13: GPH Doctors' Devices Uses, Prepared by the Researcher

Pharmaceutical E-Detailing Platforms
Out of the research sample of 108 doctors, Video Visit or Webinar come first (102/312=33%), then E-Mail
(101/312=32), then Medical Information Request (54/312=17%). Again, these data will be very important
for e-detailing companies when they create their material to be delivered through the aforementioned ways.

Figure 14: GPH Doctors' Pharma E-detailing Platforms, Prepared by the Researcher
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Doctors’ Top 3 Preferred Sources of Medical Information
Out of the research sample of 108 doctors, Self-Directed Web-Detailing come first (98/312=31%), then
Mobile Applications (74/312=23), then Marketing E-mails (62/312=20%). These data complimenting the
previous 2 finding of the preferred Platforms and Devices use
Again, these data will be very important for e-detailing companies when they create their material to be
delivered through the aforementioned ways.

Figure 15: GPH Doctors' Medical Info Resources Preference, Prepared by the Researcher

Doctors’ Top 3 Reasons for E-Detailing
Out of the research sample of 108 doctors, Specific (quality of information) (91/312=29%), then Less
disruptive (75/312=24%), then Compensation (58/312=18%).
Again, these data will be very important for e-detailing companies when they create their material to be
Customer focused, specific, high quality & accredit.

Figure 16: GPH Doctors' Top 3 E-detailing Adoption Reasons, Prepared by the Researcher
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Doctors’ Preference Ratio Between Face-Face to E-Detaining
Out of the research sample of 108 doctors, 42/104=40% of doctors preferred the ratio 50-50, 22/104=21% of
doctors preferred the ratio 70-30 and 40/104=38% of doctors preferred the ratio 30-70.
Again, these data will be very important for e-detailing companies when they create their material to be
Customer focused, specific, high quality & accredit.

Figure 19: GPH Doctors' Opinion Regarding Covid-19 Impact, Prepared by the Researcher

Doctors’ Source of information Preference

Out of the research sample of 108 doctors, 94/312=30% of doctors preferred Research Papers, 93/312=30%
of doctors preferred the Internet, 59/312=19% of doctors preferred the Textbook 35/312=11% of doctors
preferred Pharmaceuticals.
Again, these data will be very important for e-detailing companies when they create their material to be
Customer focused, specific, high quality, accredit and moreover, NEUTERAL (non-bias).

Figure 18: GPH Doctors' Info Sources, Prepared by the Researcher
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Covid-19 Has Increased E-Detailing Adoption
Out of the research sample of 108 doctors, 36/108=33% of doctors reported that E-Detailing Future After
Covid-19 will be more preferred and 67/108=62% reported that E-Detailing Future After Covid-19 will be
the same in GPH.
This result reflects a prosperous future of e-detailing.

Figure 19: GPH Doctors' Opinion Regarding Covid-19 Impact, Prepared by the Researcher

E-Detailing Future After Covid-19 (New Normal)
Out of the research sample of 108 doctors, 36/108=33% of doctors reported that E-Detailing Future After
Covid-19 will be more preferred and 67/108=62% reported that E-Detailing Future After Covid-19 will be
the same in GPH.

Figure 20: GPH Doctors' Future E-detailing Opinion, Prepared by the Researcher
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GPH Doctors' Recommendations to Increase Doctors’ E-Detailing Adoption?
Short &
Suitable
Time
9%
Rewards
11%

Non Bias Data
14%

Accredita�ons
15%

Data Quality &
Speciﬁcity
42%

From Your POV, What Is Your Recommenda�ons
to The Pharma Companies in Order to Increase
Doctors’ E-Detailing Adop�on?

Honoraria
9%

Figure 21: GPH Doctors' Recommendations, Prepared by the Researcher

2019 & 2020 YTD of GPH Purchase & GSK Sales to GPH
GPH records of Jan-September Year to Date (YTD) Purchases of both 2019 & 2020 and GSK records of
Jan-September (YTD) Sales of both 2019 & 2020 to GPH. The later data used to compare before and during
Covid-19 as a big contributor to e-detailing adoption surge.

Analysis:
GPH records of Jan-September Year to Date (YTD) Purchases of both 2019 & 2020 has shown 34% growth
(over 2019) in purchase although decrease of patient numbers due to Covid-19. Nevertheless, further
research needs to be conducted to separate the overstocking (due to Covid-19 fears) from the organic
purchase.
GSK records of Jan-September (YTD) Sales of both 2019 & 2020 to GPH has shown also growth of 18%
over 2019 sales.
The aforementioned data can conclude that e-detaining during Covid-19 time has shown positive impact on
sales and purchases.
135%

GPH Purchases,
134%

Growth%

130%
125%
GSK Sales to GPH,
118%

120%
115%

Growth %

110%

GPH Purchases
134%

GPH Purchases
GPH Purchases
GSK Sales to GPH

Figure 22: Sales/Purchase Growth, Prepared by the Researcher
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GSK Sales to GPH

2019-2020 Sales

GSK Sales to GPH
118%

Chapter’s Summary
In this chapter, the researcher has collected and analyzed 108 responses of GPH doctors through the
21-question questionnaire (quantitative and qualitative data). These data have fill in the knowledge gap
and give a basic idea of one of UAE hospital in comparison to the global one regarding: doctors’ demographic data, pharma access restriction, PSRs/week, e-detailing leading pharma companies, internet
medical use, e-detailing platforms, sources of medical information, reasons for e-detailing, face-face to
e-detaining preferred ratio during and after covid-19.
Discussion
Based on the rapid adoption of e-detailing by physicians and its potential effects on prescribing behavior,
many pharmaceutical companies (Globally) in the recent years have adopted e-detailing as a new contact
medium to promote pharmaceutical products and an integral part of its multichannel marketing channels,
considering it a very powerful & promising future marketing tool.
Accordingly, and due to that adoption surge of e-detailing among physicians, e-detailing potential effects
on physician prescribing actions together with lack of regional & local data of the same, it was necessary to research the e-detailing pharmaceutical practices in our region and specifically in Dubai-UAE
represented by GSK detailing practices in Al Garhoud Private Hospital (GPH).
Consequently, the aim of this research was to understand how fare our region [Dubai-UAE as represented by GSK practices in Al Garhoud Private Hospital (GPH)] is from the global practices of pharmaceutical detailing; through addressing the certain topics namely: reasons for e-detailing emergence, whether
e-detailing is a substitute for the traditional face-to-face detailing, e-detailing adoptions & its drivers
among physicians; and the characteristics of e-detailing adopters.

Reasons Behind E-Detailing Emergence
Our region is sharing the globe (based on the literature review) in many challenges to the traditional face
to face PSR visit and many advantages of the pharmaceutical e-detailing which have contributed to the
emergence of the later:
The challenges to the traditional face to face PSR visit
A. Opportunities for individual meetings with medical doctors decrease continuously and Medical specialists get busier and have limited time to spare for meetings with the growing number of sales reps (Heutschi, et al., 2003) & (Fogle, et al., 2002).
This research in Q10 has shown that 59% of doctors are only visited by PSR 1-3 visits/week and Pharma
Access to Physicians are 95% restricted (Very Restrictive 6.48%, Moderately Restrictive 49.07% and
Somewhat Restrictive 38.89%). This leads to longer intervals between meetings and reduced its frequency which leads to limited possibilities for personal contact and can thus prolong the period between a
product reaching market and a health specialist getting acquainted with it (Heutschi, et al., 2003).
B. Shorter duration and Inability to provide sufficient information during the visit. In the United States, a
visit lasts between three and four minutes on average, half of these visits lasting no longer than 2
minutes. This span is insufficient for a good enough product presentation for the customer (Heutschi, et
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al., 2003), (Bernewitz, 2001) & (HSG, 1999)
This research in Q8 has confirmed the former as 62% of doctors has on average >10 patients/day
between inpatient & outpatient [21–50 Rx (42.59%), 51–100 (19.44%)]. With that high number of
patients, it is extremely challenging to see PSRs.
C. Standardizing communication. During traditional visits, the personality and knowledge of sales representatives are of utmost importance. These qualities can be used as an advantage, but at the same time, it
is hard for pharmaceutical companies to assure that their marketing messages are interpreted in the same
way throughout the markets (Heutschi, et al., 2003).
This research in Q15 has shown that 29% of doctors needs Specific (quality of information) knowledge
and 17% rely on Pharma information (Q14).
The forementioned challenges have led to Higher prices per visit that are associated with travel costs and
waiting time before meeting up with medical doctors. A study conducted in 2003 on the financial effects
of traditional visits shows that the return on investment (ROI) decreased by 42% compared to 1994
(Gleason, 2001).
The advantages of the pharmaceutical e-detailing:
A. Opportunities for a larger customer reach. The flexibility of these channels as well as the ability to
present a large amount of information in various formats makes access to medical doctors, who previously limited their meetings with sales reps, easier (Heutschi, et al., 2003) & (Montoya, 2008).
This research in Q15 has shown that 99% of the doctors are reachable through the different ways of e-detailing as follow:
WhatsApp

8.02%

Mobile Applications

23.46%

Pharmaceutical E-Detailing

16.98%

Self-Directed Web-Detailing

31.48%

Marketing Emails

19.75%

B. More information available to customers and better ways of classifying it. E-detailing is an electronic
channel, which allows collecting additional information on medical doctor and their interests and practice (Heutschi, et al., 2003).
Also, Better approval rates from health specialists. E-detailing allows medical doctors to choose the
time, place, and content of a specific meeting themselves and thus avoids disturbance of their workflow.
This makes them more prone to receiving information they are interested in and promotes satisfaction
(Heutschi, et al., 2003) & (Bernewitz, 2001).
This research in Q15 has confirmed the same showing the different ways of doctors’ perception about
E-detailing:
Specific (quality of information) 29.32%
Less disruptive 24.38%
Easier 7.72%
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Shorter

2.47%

Convenient

1.54%

Controllable

6.79%

Engaging

8.95%

Compensation & Incentive (CME Hours, Attendance Certificate, Lunch-dinner, etc.) 18.83%
C. Reinforcement (synergy) of the effect of standard face-to-face visits. Globally, e-detailing is considered
more as supplementary to the standard communication methods with health specialists, rather than a
replacement.
This research confirms the same as in Q17:
Doctors Preference Ratio Between Face-Face to E-Detaining was:
50-50 40.74%
70-30 20.37%
30-70 38.89%

Table 3: Comparison between E-detailing and Face-Face, Prepared by the Researcher

Is E-Detailing A Replacement for Traditional Detailing?
Most pharmaceutical executives perceive e-detailing as a key approach to improving the traditional
detailing role of the field representative. In contrary, there is a broad consensus among physicians that
e-detailing will never completely replace traditional detailing (Reuters Business Insight Health Care,
2003); (Boehm, 2003). Forrester surveyed several hundred doctors who were asked if "e-detailing is a
substitute for representatives." Results of the study showed that more than half of the doctors surveyed
(53%) disagreed or strongly disagreed with that assertion compared to 24% of doctors who agreed or
strongly agreed (Boehm, 2003).
However, another experimental study performed by Physicians Interactive found that more than
two-thirds (68 percent) of the physicians participating in the experiment scored e-detailing higher than
conventional detailing (Gleason, 2001).
This research confirms the same as in Q17:
Doctors Preference Ratio Between Face-Face to E-Detaining was:
50-50 40.74%
70-30 20.37%
30-70 38.89%
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No one doctor has mentioned that e-detaining should replace the face to face one. This is clearly understandable in GPH where majority of doctors are from Arab countries (Q4 Nationality; 35% Egyptians,
9% Syrian, 8% Emirati & 5% Iraq) where the culture embracing face to face and personal relations.

E-detailing adoptions & its drivers among physicians:
E-detailing adoptions
Several polling firms ask doctors about e-detailing. Forrester Research, Manhattan Research, Jupiter
Research, and Data monitor. Additionally, e-detailers do their own research or often do surveys in collaboration with one or more of the listed research firms. However, e-detail surveys
indicate mixed patterns and numbers on e-detail use by physicians, making it difficult to equate the
findings of one survey with another (Boehm, 2003), (Manhattan Research, 2005) & (Jupiter Research,
2003).
The e-detailing adoption rate among physicians in the U.S. allegedly ranges from 25% to 60%. Such
variability is possibly due to study-wide discrepancies in sampling, e-detail descriptions, and other methodological issues. Moreover, various forms of e-detailing add to the difficulty of understanding its application.
Nevertheless, this research can extrapolate a good percentage of adoption based on the notion of:
Q12 ‘Use in Hours/Week of Medical-Related Internet/browsing & PC/Smartphone’:
1-5

55.56%

6-10

33.33%

11-20

10.19%

More than 43% of doctors are using the internet > 1 hour daily.
Q13 ‘Used Devices (1 or more)’:
Desktop

37.85%

Lab Top

14.74%

Tablet

7.97%

Smart Phone

39.44%

More than one third of doctors (37%) using desktop and/or smartphone.

E-detailing adoptions drivers:
Many studies have highlighted that the most significant factor for physicians' involvement in e-detailing
is the ability to display product details at their convenience (McKiline, 2002); (Davidson, 2004); (Bates,
et al., 2002). Convenience takes many types, such as e-detail use and convenient access (Gleason, 2001),
decreased time spent with sales representatives (McKiline, 2002), follow-up capacity (McKiline, 2002)
scheduled convenience meetings (Bates, et al., 2002), time savings (Bates, et al., 2002), and less interruption than representative visits (Boehm, 2003). (Gleason, 2001) found that 72% of e-detailing occurs
outside normal office hours (34% during weekends, 34% after 5 p.m.).
A second variable thought to affect e-detailing use is the Quality of Information given by e-detailing.
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tional detailing (Bates, et al., 2002). (Trucco & Amirkhanova, 2006) debated that doctors generally
equate the office visit as "sale," while the information given on the internet is more "credible" or less
"biased" and therefore better received by doctors.
Another impact on the physician's use of e-detailing is the option of Rewarding through gifts provided
and product learning fees (Gleason, 2001); (Boehm, 2003). Pharmaceutical companies do not encourage
participation in e-detailing initiatives by offering rewards (gifts) under PhRMA
guidelines.
Some pharmaceutical firms give benefits to physicians without being conditional on participation
(McMichen, 2007). It is controversial how relevant this variable is, as some research (such as Davidson
's study) showed that rewards would not attract doctors while others (such as Jupiter group) found a
contrary result. According to the (Jupiter Research, 2003) Physician Study, benefits could be a major
driver of e-detail participation, with 85% of online doctors reporting that sufficient compensation would
enable them to increase their e-detail time (Jupiter Research, 2003).
This research has confirmed similarity to the aforementioned drivers and has revealed more specific data
about it.
Q16 ‘Why E-Detailing? Pick the Top 3’:
Specific (quality of information) 29.32%
Less disruptive

24.38%

Easier

7.72%

Shorter

2.47%

Convenient

1.54%

Controllable

6.79%

Engaging

8.95%

Compensation & Incentive (CME Hours, Attendance Certificate, F &B, etc.) 18.83%
Accordingly, nearly a third of doctors (29%) needs information quality & specificity related to their
needs; a quarter (24%) needs privacy and less physical disruptions; and another 19% are looking for
compensation & incentive (CME Hours, Attendance Certificate, Lunch-dinner, etc.).
These drivers are really crucial in setting doctor’s expectation and improving the e-detailing efficiency
& /effectiveness.

Adopters’ Characteristics:
Commercial studies have reported different characteristics for e-detailing adopters.
First is Age: adopters are usually younger than non-adopters. According to IMS Health report in 2004,
younger physicians (under 45 years) are significantly more responsive to an e-detailing program than
older physicians (46-54, more than 55) (IMS Health, 2004).
Similarly, the research has shown the same. Doctors who are using the internet between 11-20 & >20
hours/week are those between 25-34 & 35-44 years.
Also, doctors who are using 3 or 4 devices (desktop, laptop, tablet & smartphone) are those between
25-34 & 35-44 years. Then both internet use & devices number are less with doctors who are older than
44 years.
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Figure 23: Age in Relation to Internet and devices Uses, Prepared by the Researcher

Second is Prescription Rate: adopters of e-detailing tend to be higher prescribers in comparison with
non-adopters. According to Manhattan Research group, the physicians who have participated in e-detailing write, on average, 37 percent more prescriptions than do their colleagues (McKiline, 2002). Contrary
study by Forrester group found that e-detailing users were not considered high prescribers (48 percent of
the physicians who prescribe more than 100 prescriptions within each week have ever used e-detailing)
(Boehm, 2005). However, there are no independent data on the impact of e-detailing on the numbers of
prescriptions issued.
Similarly, the research has confirmed that those who Rx 51-100 & >100 Rx/week; are the ones who used
the internet >10 hours/week and >2 devices.

Figure 24: Rx/Week in Relation to Internet and devices Uses, Prepared by the Researcher
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Third is Experience: being a GP/resident versus not is another variable; resident physicians have more
favorable attitudes toward e-detailing than practicing physicians (Boehm, 2005).
Similarly, the research has confirmed that doctors who have experience up to 15 years are more using
internet and more device numbers compared to those who have experience > 15 years. As the formers are
more interested to increase their experiences and finish their post graduate studies.

Figure 25: Experience in Relation to Internet and devices Uses, Prepared by the Researcher

The fourth factor affecting e-detailing adoption is the type of Medical Specialty. For example, Verispan’s e-promotion annual study in 2005 found that cardiologists and endocrinologists were the most
likely to participate in e-promotion activities. The lowest users were among the orthopedic surgeons and
ophthalmologists. Both specialty types cited lack of invitations as the main reason for not participating
in e-promotion (Verispan, 2005). Forrester in 2005 also found that there was variation in specialty among
e-detailing users. The highest use was among family/general practice (38 percent), OB/GYN (33
percent), internal medicine (33 percent), and psychology (32 percent), while the lower users were
surgeons (26 percent) and radiologists (11 percent) (Boehm, 2005).
Similarly, the research has confirmed that top 3 specialties having the same trend i.e., GP doctors & Pediatrics using 3 devices and 6-10 hours/week internet use versus Obs/Gyn 2 devices and 1-5 hours/week
internet use.
The results are reasonable since those specialties that rely on medications for treatments would be likely
to use this service more frequently than those that rely on non-drug treatments (e.g., Obs/Gyn).

Chapter’s Summary
The researcher has revealed that GPH-Dubai Doctors’ responses are sharing the globe in e-detailing
adoptions & its drivers among physicians and many challenges (limited doctors’ time, increasing number
of PSRs, PSRs access restriction, and higher cost due to travelling and waiting) to the traditional face to
face PSR visit and many advantages (high ROI due to wide reach and absence of PSRs cost, more specific, convenient, shorter, rewarding, less disruptive, multichannel & trendy) of the pharmaceutical e-detail53 | Westford Research Journal 2022 | Volume 2 Issue 1

ing which have contributed to the emergence of the later. Similarly, to the globe, this research has
confirmed that e-detailing is never a substitute for the traditional face-to-face detailing, on contrary it is
a complimentary to it.

CONCLUSIONS

GPH-Dubai Doctors’ responses are sharing the globe in many challenges (limited doctors’ time, increasing number of PSRs, PSRs access restriction, and higher cost due to travelling and waiting) to the traditional face to face PSR visit and many advantages (high ROI due to wide reach and absence of PSRs cost,
more specific, convenient, shorter, rewarding, less disruptive, multichannel & trendy) and of the pharmaceutical e-detailing which have contributed to the emergence of the later.
Similarly, to the globe, this research has confirmed that e-detailing is never a substitute for the traditional
face-to-face detailing, on contrary it is a complimentary to it.
Regarding e-detailing adoptions of GPH-Dubai Doctors, this research can extrapolate a good percentage
of adoption based on the notion of > 43% of doctors are using the internet > 1 hour daily and >37% using
desktop and/or smartphone. Adoption Drivers are likewise, nearly a third of doctors (29%) needs information quality & specificity related to their needs; a quarter (24%) needs privacy and less physical
disruptions; and another 19% are looking for compensation & incentive (CME Hours, Attendance Certificate, Lunch-dinner, etc.). These drivers are really crucial in setting doctor’s expectation and improving
the e-detailing efficiency & /effectiveness.
Also, the research has shown the characteristics of adopters in GPH. First is the Age: Doctors who are
using the internet between 11-20 & >20 hours/week are those between 25-34 & 35-44 years.
Moreover, doctors who are using 3 or 4 devices (desktop, laptop, tablet & smartphone) are those between
25-34 & 35-44 years. Then both internet use & devices number are less with doctors who are older than
44 years.
Second is Prescription Rate, the research has confirmed that those who Rx 51-100 & >100 Rx/week; are
the ones who used the internet >10 hours/week and >2 devices.
Third is Experience, the research has confirmed that doctors who have experience up to 15 years are
more using internet and more device numbers compared to those who have experience > 15 years. As the
formers are more interested to increase their experiences and finish their post graduate studies.
Forth is Specialty, the research has confirmed that top 3 specialties having the same trend i.e., GP doctors
& Pediatrics using 3 devices and 6-10 hours/week internet use versus Obs/Gyn 2 devices and 1-5
hours/week internet use.
The results are reasonable since those specialties that rely on medications for treatments would be likely
to use this service more frequently than those that rely on non-drug treatments (e.g., Obs/Gyn).
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ABSTRACT
The present study attempted to examine the influence of predictive data analytics using big data analysis on
the performance of inventory optimisation enablers in the Landmark Group, UAE. Landmark Group, UAE
has invested heavily in Industry 4.0 technologies in the recent past and has implemented predictive analytics
capability. Considering the organisation as valid research setting for investigating the topic, a survey was
conducted using a structured questionnaire designed in accordance with an initial theoretical construct,
which in turn was designed with the help of detailed review of literature. The initial theoretical construct was
designed with usage of predictive data analytics techniques as independent variables and inventory
optimisation enablers as dependent variables. The data collected was encoded and analysed through
descriptive statistical analysis and multivariate analysis of variance, which were selected as methods under
the positivism paradigm with deductive learning and quantitative methodology. The analysis was done
without and with big data characteristics applied as moderators. The results showed significant influence of
Support Vector Machine and Flow-based Events Analysis on the inventory optimisation enablers even with
limited usage. Other influential techniques found were Demands Pattern Recognition, Demand - Supply
Predictions, and Regression Analysis. However, significant negative effects of big data characteristics were
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discovered as moderators. This finding reflected the risks of overloading predictive data analytics techniques
with big data without appropriate processing following the methods of categorisation, contextual
classification, data cleaning, and data quality auditing before using them for predictive analytics.
Keywords: Demands Pattern Recognition, Demand - Supply Predictions, Support Vector Machine,
Flow-based Events Analysis, and inventory optimisation.

INTRODUCTION TO THE ORGANIZATION
Landmark Group was established in 1973 by an Indian entrepreneur Mr. Micky Jagtiani in UAE (source:
corporate home page). It is one of the largest multinational organisations in UAE employing about 55000
employees and having revenue of US$ 7 Billion as of 2016. It is in the business of retail, healthcare, and
hospitality. The group manages more than 2300 retail stores in the Middle East, Africa, and India. Some of
the key retail brands of the organisation are Splash, Lifestyle, Home Centre, Max, Easy Buy, Spar, and Fun
City.
Recently, Landmark Group has invested heavily in Industry 4.0 technologies. The group implemented one of
the first automated distribution centres in UAE powered by advanced collaborative robotics and sensing
technologies, and the Robotic Process Automation (RPA) UI Path software. The entire supply chain
comprising of Warehousing & Inventory Management, Freight Transportation, and Retailing is powered by
Radio Frequency Identification (RFID) with automated sensing capabilities (expected from Internet of
Things used in the retail industry) with operations automated through RPA software. Advanced planning and
operations software are deployed for managing shipments, payments, warehousing, and replenishments.
Portal-based applications are deployed for supply chain tracking, e-commerce, and enterprise resources
planning (ERP). Recently, Landmark Group deployed a blockchain in collaboration with HSBC for
executing cross-border letter of credit transaction monitoring for contract and supporting documentation
integration.
Predictive Data Analytics (PDA) is linked with modern concept of Big Data Analytics (BDA) that ensures
high variety, veracity, velocity, volumes of data feeds coming from the operating processes using Radio
Frequency Identification (RFID) devices (a type of Internet of Things; IoT), and made available for advanced
analytics (Govindan et al., 2020; Gunasekaran et al., 2017; Marjani et al., 2017; Schoenherr & Speier-Pero,
2015; Sodero, Jin, Brratt, 2019; Stefanovic, 2014). PDA conducted on the BDA platform is empirically
viewed as conductive to enhancements in supply chain management (SCM) performance when measured
from the perspectives of visibility, predictions and forecasting, reducing communication gaps, reducing, lead
times, operational accuracy and effectiveness, and cost optimisation (Gunasekaran et al., 2017; Lin, 2016;
Raman et al., 2018). However, there are certain challenges to be addressed (Zhong et al., 2016). First, BDA
operates on unstructured and non-relational data, which is not friendly to human-controlled analytics as they
have been traditionally based on structured and relational databases. PDA on the BDA platform is friendlier
for training Artificial Intelligence (AI) algorithms enabling them to make or suggest decisions (Seyedan &
Mafakheri, 2020).
Given the challenges of PDA on the BDA platform identified in the first paragraph of this discussion, and the
60 | Westford Research Journal 2022 | Volume 2 Issue 1

complexity of flow management and control in SCM, this research is proposed to investigate impact of PDA
on BDA platform in Landmark Group of Dubai. Landmark Group is a leader in the UAE and Indian retail
industry operating a number of hypermarkets and supermarkets, and warehouses. The domain of
investigation is proposed to be focussed on Inventory Optimisation, which is a significant challenge in the
retail industry globally. Landmark group has adopted advanced technologies comprising RFID, multiple
retail management applications running on industry standard BDA platforms integrated with ERP, flow
management and control applications, online retail applications, advanced robotics for automation, and
blockchain. This research can be benefitted by the existing experiences of employees running the business
and SCM flow processes using these technologies. The proposed aim and objectives for this research are
presented in the next section.

Objectives of the study
Primary objective: To study the influence of predictive data analytics using big data analysis on the
performance of inventory optimisation enablers in the Landmark Group
Secondary objective: To investigate how the Landmark Group’s implementation of predictive data
analytics on the big data analytics platform has affected inventory optimisation in the Landmark Group.
Hypothesis: That predictive data analytics using big data analysis has a significant influence on the
performance of inventory optimisation enablers in the Landmark Group
Research Question: What are the effects of Landmark Group’s implementation of predictive data analytics
on the big data analytics platform on their inventory optimisation?

Effects of Predictive Data Analytics (PDA) using Big Data Analytics (BDA)
on Inventory Optimisation
Modern inventory control systems are managed with the help of information and communication
innovations comprising sensing and actuation technologies deployed in the control fields (or zones), and
massive-scale data marts and big data analytics systems distributed in control data centres (Gunasekaran et
al., 2017; Kache, 2014; Masudin et al., 2020). Radio Frequency Identification (RFID) chips are attached to
inventory items can communicate item data with big databases through wireless gateways on their
movements and their inventory control events (examples: storage, retrieval, stock transfer, and sales). The
times of inventory control events have reduced with the help of RFID technology resulting in just-in-time
capabilities. Inventory control systems need to be optimised to maintain a balance among its key
performance areas: such as, availability of stocks, demands fulfilment, reduced wastage of stocks, reduced
stock holding times, accuracy of inventory information, dynamic flexibilities, reduced costs, reduced times
of controlling events, and quality of processes and warehouse engineering (Masudin et al., 2020).
Optimisation of inventory control can be done by applying models to data collected over continuously
updating time series (a feature of big data systems), such as ABC (Pareto analysis) and XYZ rankings
(movement patterns of three products tagged as X, Y, and Z), integrated ABC and XYZ rankings (two
dimensional), and analytical hierarchical (multidimensional) rankings (Lukinykh & Lukinykh, 2015;
Stojanovic & Regodic, 2017).
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Methods
The scientific method of multivariate statistical analysis has been considered in this research, with the
specific method chosen as Multivariate Analysis of Variance (MANOVA). The data collection sources
comprise of supply chain groups operating within Landmark group in UAE. A questionnaire is designed
(Appendix A) based on the initial theoretical construct presented in Figure 5. More details about the data
collection tool are presented in the next section.

Data collection tools
The data collection method proposed is survey strategy using a structured questionnaire as the research
instrument presented in Appendix A. The choice of data type is quantitative (numbers indicating a
quantitative measure of a variable included in the study model). The proposed scale for this research is a
five-level scale with a quantitative definition similar to Likert scale of agreement.

Sample
The population of this research is local: the SCM employees of the Landmark Group in UAE. A total of 200
individuals in a population window of 300 roles were shared the survey questionnaire out of which, 194
completed responses were obtained. The responses were obtained through meetings, telephonic interactions,
and social media sharing. However, there were nine responses with multiple questions not answered as the
respondents were not sure about their answers. Hence, the final number of responses included for analysis is
185.

Results
Table 5: Descriptive Statistics
N

Mean

Std.
Deviation

Skewness

Kurtosis

Statistic Statistic Statistic

Statistic

Statistic

185

4.4324 .54874

-.427

.392

Demands Pattern Recognition 185
(DPR)

4.4054 .57386

-.495

.360

Demand – Supply Predictions 185
(DSP)

4.4216 .57631

-.550

.376

Statistic

Statistic

4.3784 .60574

-.708

1.104

2.8108 1.72950

.009

-1.829

Variables
Time Series Analysis (TSA)

Variables
Flow-based
(FEA)

Statistic Statistic Statistic
Events

Analysis 185

Clustering Analysis (CLA)

185

62 | Westford Research Journal 2022 | Volume 2 Issue 1

K-Nearest Neighbours (KNN)

185

1.0000 .00000

.

.

Regression Analysis (REGA)

185

4.3892 .56134

-.391

.382

Support Vector Machine (SVM) 185

2.7892 1.56173

-.155

-1.764

Artificial
(ANN)

Network 185

1.0000 .00000

.

.

Volume (VOL)

185

4.3838 .60681

-.429

-.651

Velocity (VEL)

185

4.3676 .58517

-.292

-.692

Variety (VAR)

185

4.4162 .59414

-.614

.328

Veracity (VER)

185

4.3297 .57524

-.342

.373

Validity (VAL)

185

4.3405 .52928

.112

-.866

Availability of Stocks (AOS)

185

4.3135 .55077

-.204

.555

Demands Fulfilment (DMF)

185

4.2865 .60710

-.973

4.299

Reduction of Wastage of Stocks 185
(RWS)

4.3243 .59225

-.558

1.177

Reduction of Stock Holding 185
Times (RSHT)

4.3243 .60136

-.582

1.066

Accuracy
of
Information (AII)

Inventory 185

4.3514 .58124

-.407

.324

Reduction of Tangible Costs 185
(RTC)

4.3243 .61917

-.624

.862

Reduction of Hidden Costs 185
(RHC)

4.2595 .60589

-.786

3.487

Reduction of Events Controlling 185
Times (RECT)

4.2865 .57962

-.465

1.338

Variations in Reorder Times 185
(VRT)

4.2595 .60589

-.786

3.487

Variations
in
Economic 185
Ordering Qualities (VEOQ)

4.2865 .57962

-.465

1.338

Neural

Valid N (listwise)

185
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Effects without Moderators
With reference to the initial theoretical construct in Figure 5, the respondents’ experiences about the big data
characteristics (Volume, Velocity, Variety, Veracity, and Validity of data) were defined as moderators. The
research analysis design was to test the relationships without and with the influence of the moderators. In this
sub-section, the relationships between respondents’ experiences about predictive analytics (Part B) and the
respondents experiences about management of inventory optimisation variables (Part D) without including
the moderators are analysed through the MANOVA test of the entire theoretical construct. The Tables 6 to 11
show the relationships between each predictive analytics method and its statistically significant relationships
with the inventory optimisation variables. This test was conducted in SPSS that generated a significantly
long table running into more than 15 pages. Having two such tables included in the thesis document (for
effects without and with moderators) was perceived as wastage of space. Hence, only the statistically
significant relationships have been retained. The large table has been split into smaller ones showing the
relationships per individual variable. However, while investigating these relationships it should be kept in
mind that they exist when the entire system of independent and dependent variables (without moderators) as
presented in Figure 5 is in action. They are not the relationships independent of systemic bindings. It may be
observed that the F-statistic (reflecting relational closeness between the variables; that is, how closely the
dependent variable varies with variations in the independent variable) varies on the scale of 1 to 10 except
one outlier (observed in the relationships of SVM as discussed later in this Sub-Section). Assuming that
F-statistic has plotted itself on a scale of 1 to 10 in this data, for the sake of relative analysis in this research
the range from 1 to less than 4 may be viewed as high relational distances, from 4 to less than 7 may be
viewed as moderate relational distances, and 7 and above may be viewed as low relational distances.
In Table 6, the effect of TSA is found on AII with a statistical significance of 98.8% confidence (p= 0.012).
The degrees of freedom is 2 indicating very tight variance between TSA and AII. F-statistic has a moderate
value of 4.530 indicating moderate relational distancing between them.

Table 6: Effect of Time Series Analysis (TSA) without moderators
Tests of Between-Subjects Effects
Source

Dependent Variable

Type III Sum
of Squares df

Time
Series Accuracy of Inventory 1.586
Analysis
Information (AII)
(TSA)

2

Mean
Square

F

Sig.

.793

4.530

.012

DPR has influence on five inventory optimisation variables (Table 7). It has statistically significant
influences on RWS, RSHT, RTC, RHC, and VRT in this research with confidence levels varying from 96.9%
(at p = 0.031 for RTC) to 99.9% (at p = 0.001 for RSHT). The degrees of freedom for all relationships are 2
indicating very tight variances. The F-statistic is highest between DPR and RSHT at 7.729 indicating close
relational distancing between them. In the remaining relationships, F-statistic has moderate values indicating
moderate relational distances.
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Table 7:Effects of Demands Pattern Recognition (DPR) without moderators
Tests of Between-Subjects Effects
Type III Sum
of Squares df

Mean
Square

F

Sig.

Source

Dependent Variable

Demands
Pattern
Recognition
(DPR)

Reduction of Wastage 1.126
of Stocks (RWS)

2

.563

4.394

.014

Reduction of Stock 2.808
Holding
Times
(RSHT)

2

1.404

7.729

.001

Reduction of Tangible 1.510
Costs (RTC)

2

.755

3.547

.031

Reduction of Hidden 2.274
Costs (RHC)

2

1.137

5.086

.007

Variations in Reorder 2.274
Times (VRT)

2

1.137

5.086

.007

DSP has influence on five inventory optimisation variables (Table 8). It has statistically significant influences
on AOS, DMF, RWS, RECT, and VEOQ in this research with confidence levels varying from 97.5% (at p =
0.025 for RECT, and VEOQ) to 99.3% (at p = 0.007 for AOS). The degrees of freedom for all relationships
are 2 indicating very tight variances. The F-statistic is moderate at 5.157 between DSP and AOS indicating
moderate relational distancing between them. In the remaining relationships, F-statistic has low values
indicating high relational distances.

Table 6: Effect of Time Series Analysis (TSA) without moderators
Tests of Between-Subjects Effects

Source

Dependent Variable

Type III Sum
of Squares df

Mean
Square

F

Sig.

– Availability of Stocks 1.396
(AOS)

2

.698

5.157

.007

Fulfilment 1.162

2

.581

3.167

.045

Supply
Predictions
Demand
Demands
(DSP)
(DMF)
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Supply
Predictions
(DSP)

Reduction of Wastage .871
of Stocks (RWS)

2

.436

3.400

.036

Reduction of Events 1.603
Controlling
Times
(RECT)

2

.802

3.762

.025

Variations
in 1.603
Economic
Ordering
Qualities (VEOQ)

2

.802

3.762

.025

FEA has influence on all the ten inventory optimisation variables studied in this research (Table 9). It has
statistically significant influences on AOS, DMF, RWS, RSHT, AII, RTC, RHC, RECT, VRT, and VEOQ in
this research with confidence levels varying from 96% (at p = 0.04 for RECT, and VEOQ) to 100% (at p =
0.000 for AII). The degrees of freedom for all relationships are 2 indicating very tight variances. The
F-statistic is high at 9.713 between FEA and AII, at 7.188 between FEA and RSHT, and at 7.374 between
FEA and RWS indicating very close relational distancing between them. The F-statistic is moderate at 4.537
between FEA and AOS and at 4.086 between FEA and DMF indicating moderate relational distances. In the
remaining relationships, F-statistic has low values indicating high relational distances.

Table 9:Effects of Flow-based Events Analysis (FEA) without moderators
Tests of Between-Subjects Effects

Source

Dependent Variable

Flow
Events
Analysis

Availability
(AOS)
Demands
(DMF)

of

Type III Sum
of Squares df

Mean
Square

F

Sig.

Stocks 1.228

2

.614

4.537

.012

Fulfilment 1.499

2

.749

4.086

.019

2

.945

7.374

.001

2

1.306

7.188

.001

2

1.700

9.713

.000

Flow-based
Reduction of Wastage of 1.889
Events
Stocks (RWS)
Analysis
(FEA)
Reduction
of
Stock 2.611
Holding Times (RSHT)

Information (AII)

3.400
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Reduction of Tangible 1.497
Costs (RTC)

2

.748

3.516

.032

Reduction of
Costs (RHC)

2

.803

3.591

.030

2

.699

3.281

.040

2

.803

3.591

.030

2

.699

3.281

.040

Hidden 1.606

Flow-based
Reduction of Events 1.398
Events
Controlling
Times
Analysis
(RECT)
(FEA)
Variations in Reorder 1.606
Times (VRT)
Variations in Economic 1.398
Ordering
Qualities
(VEOQ)

REGA has influence on five inventory optimisation variables (Table 10). It has statistically significant
influences on DMF, RHC, RECT, VRT, and VEOQ in this research with confidence levels varying from
96.2%% (at p = 0.038 for RHC and VRT) to 98.7% (at p = 0.013 for RECT and VEOQ). The degrees of
freedom for all relationships are 2 indicating very tight variances. The F-statistic is moderate for relationships
with three dependent variables (DMF, RECT, and VEOQ) indicating moderate relational distancing between
them. In the remaining two relationships, F-statistic has low values indicating high relational distances.

Table 10: Effects of Regression Analysis (REGA) without moderators
Tests of Between-Subjects Effects
Source

Dependent Variable

Regression
Analysis
(REGA)

Demands
(DMF)

Type III Sum
of Squares df

Fulfilment 1.480

Mean
Square

F

Sig.

2

.740

4.035

.019

Reduction of
Costs (RHC)

Hidden 1.492

2

.746

3.336

.038

Reduction of
Controlling
(RECT)

Events 1.898
Times

2

.949

4.454

.013

Variations in Reorder 1.492
Times (VRT)

2

.746

3.336

.038

Variations in Economic 1.898
Ordering
Qualities
(VEOQ)

2

.949

4.454

.013
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REGA has influence on five inventory optimisation variables (Table 10). It has statistically significant
influences on DMF, RHC, RECT, VRT, and VEOQ in this research with confidence levels varying from
96.2%% (at p = 0.038 for RHC and VRT) to 98.7% (at p = 0.013 for RECT and VEOQ). The degrees of
freedom for all relationships are 2 indicating very tight variances. The F-statistic is moderate for relationships
with three dependent variables (DMF, RECT, and VEOQ) indicating moderate relational distancing between
them. In the remaining two relationships, F-statistic has low values indicating high relational distances.

Table 11:Effects of Support Vector Machine (SVM) without moderators
Tests of Between-Subjects Effects
Type
III
Sum
of
Squares
df

Mean
Square

F

Sig.

Source

Dependent Variable

Support
Vector
Machine
(SVM)

Availability of Stocks 3.165
(AOS)

4

.791

5.846

.000

Demands
(DMF)

4

1.798

9.803

.000

Reduction of Wastage of 14.578
Stocks (RWS)

4

3.644

28.448

.000

Reduction
of
Stock 3.889
Holding Times (RSHT)

4

.972

5.354

.000

Accuracy of Inventory 5.084
Information (AII)

4

1.271

7.262

.000

Reduction of Tangible 3.022
Costs (RTC)

4

.755

3.549

.008

Reduction of
Costs (RHC)

Hidden 2.823

4

.706

3.156

.016

Reduction of
Controlling
(RECT)

Events 3.197
Times

4

.799

3.750

.006

Variations in
Times (VRT)

Reorder 2.823

4

.706

3.156

.016

Variations in Economic 3.197
Ordering
Qualities
(VEOQ)

4

.799

3.750

.006

Fulfilment 7.193
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These results are interpreted from the MANOVA of the data sets collected from this research. However, these
interpretations are meaningless unless their reflections are studied in the existing literature. The reflections
are studied in Sub-Section 4.3.2.1. Before getting to that stage, the effects with moderators also need to be
investigated in this study.

Effects with Moderators

In this section, the effects of moderators (big data characteristics Volume, Velocity, Variety, Veracity, and
Validity) on the relationships between independent and dependent variables have been investigated. The
moderators are allowed to enter the construct and act as influencing variables alongside the independent
variables. If the relationships expand or remain as usual, the moderators are viewed as effective and useful.
If the relationships shrink, the moderators are viewed as ineffective and harmful.
As reflected in Table 12, the moderators gifted an additional relationship to TSA (with AII) at a confidence
level of 99% (p = 0.01). This indicates that they are effective and useful for TSA.

Tests of Between-Subjects Effects
Source

Dependent Variable

Type III Sum
of Squares df

Mean
Square

F

Sig.

Time
Series Reduction of Stock 1.238
Analysis
Holding
Times
(TSA)
(RSHT)

2

.619

3.945

.021

Accuracy of Inventory 1.354
Information (AII)

2

.677

4.755

.010

The F-statistic of the new relationship is 4.755 indicating moderate relational distance between TSA and AII.
The moderators were ineffective and harmful for DPR (Table 13) as it lost one of its relationships (with
VRT). Further, it suffered reduction of F-statistic values in its existing relationships.

Table 13:Effects of Demands Pattern Recognition (DPR) with moderators
Tests of Between-Subjects Effects
Mean
Square

F

Sig.

2

.363

3.717

.027

Reduction of Stock 1.087
Demands
Holding Times (RSHT)
Pattern
Recognition Reduction of Events 1.054
Controlling
Times
(DPR)
(RECT)

2

.543

3.463

.034

2

.527

3.084

.049

Variations in Economic 1.054
Ordering
Qualities
(VEOQ)

2

.527

3.084

.049

Source

Dependent Variable

Type III Sum
of Squares df

Reduction of Wastage of .726
Stocks (RWS)
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The moderators were very much ineffective and harmful for DSP (Table 14). It lost three out of five
relationships (AOS, DMF, and RWS). The F-statistic values have also reduced for the remaining
relationships.

Table 14:Effects of Demand – Supply Predictions (DSP) with moderators
Tests of Between-Subjects Effects
Source
Demand
Supply
Predictions
(DSP)

Dependent Variable

Type III Sum
of Squares df

Mean
Square

F

Sig.

– Reduction of Events 1.360
Controlling
Times
(RECT)

2

.680

3.978

.021

Variations
in 1.360
Economic
Ordering
Qualities (VEOQ)

2

.680

3.978

.021

The moderators were extremely harmful for FEA as it lost eight out of ten relationships (with AOS, RWS,
RSHT, RTC, RHC, RECT, VERT, and VEOQ). Further, it suffered significant reduction in F-statistic values
of the remaining two relationships.

Table 15:Effects of Flow-based Events Analysis (FEA) with moderators
Tests of Between-Subjects Effects
Source

Dependent Variable

Flow-based
Events
Analysis
(FEA)

Demands
(DMF)

Type III Sum
of Squares df

Mean
Square

F

Sig.

Fulfilment 1.121

2

.560

3.808

.024

Accuracy of Inventory 1.363
Information (AII)

2

.682

4.787

.010

REGA also suffered harm because of the moderators. It lost all its five relationships (DMF, RHC, RECT,
VRT, and VEOQ) but gained a new relationship with AII at 96.7% confidence level (p = 0.033) with a low
F-statistic of 3.502 indicating high relational distance between REGA and AII. An independent variable
losing all its relationships because of the moderators and finally gaining a new relationship may indicate that
the moderators caused change of relevance of the predictive analysis method.
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Table 16:Effects of Regression Analysis (REGA) with moderators
Tests of Between-Subjects Effects
Type III Sum
of Squares df

Source

Dependent Variable

Regression
Analysis
(REGA)

Accuracy of Inventory .997
Information (AII)

2

Mean
Square

F

Sig.

.499

3.502

.033

The moderators were effective and useful to SVM because it retained all its relationships. However, it needs
to be noted that SVM suffered reduction of F-statistic values, as well.

Table 16:Effects of Support Vector Machine (SVM) with moderators
Tests of Between-Subjects Effects
Source

Dependent Variable

Type III Sum
of Squares df

Mean
Square

F

Sig.

Support Vector Availability of Stocks 1.091
Machine
(AOS)
(SVM)
Demands Fulfilment 3.220
(DMF)

4

.273

2.646

.036

4

.805

5.469

.000

Reduction of Wastage 9.027
of Stocks (RWS)

4

2.257

23.116

.000

Reduction of Stock 1.437
Holding
Times
(RSHT)

4

.359

2.289

.062

Accuracy of Inventory 2.591
Information (AII)

4

.648

4.548

.002

Reduction of Tangible 2.764
Costs (RTC)

4

.691

4.534

.002

Reduction of Hidden 1.535
Costs (RHC)

4

.384

3.306

.012

Reduction of Events 2.179
Controlling
Times
(RECT)

4

.545

3.188

.015

Variations in Reorder 1.535
Times (VRT)

4

.384

3.306

.012
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Variations
in 2.179
Economic
Ordering
Qualities (VEOQ)

4

.545

3.188

.015

These observations and interpretations have major significance in the way big data is viewed in the Industry
4.0 research studies and the predictive analytics capabilities developed in them. It is sure that this research
has not found anything radically different. However, why big data characteristics were ineffective and
harmful for the predictive analytics capabilities need to be investigated in the existing literatures. The next
section presents critical discussion and analysis in this context.

Conclusion and future scope of the study
This is the last section of this research presenting the key concluding points and the future scope. The key
concluding points are listed as the following:
(a)

Predictive data analytics has a significant influence on the performance of inventory optimisation

enablers in a mega retail organisation.
(b)

Among the key techniques of predictive data analytics, Support Vector Machines and Flow-based

Events Analysis are most influential even with limited usage. This is because Support vector Machines
ensures automated classification of even large amounts of data in the hyper planes representing the business
categories thus ensuring multidimensional view of the data sets, and Flow-based Events Analysis ensures
real-time visibility into multi-layered events of an inventory management setting with very useful
managerial insights enabling quick and dynamic decision-making.
(c)

Other useful predictive analysis techniques with significant influences on inventory optimisation

enablers are Demands Pattern Recognition, Demand - Supply Predictions (DSP), and Regression Analysis.
(d)

Loading the predictive analytics techniques with unstructured big data can be catastrophic on their

performances. Only SVM can take the shock because it has the capability of automated categorisation of data
incident with a large volume. Big data analytics should be enabled with appropriate categorisation,
contextual classification, data cleaning, and data quality auditing before using them for predictive analytics.
(e)

The managerial and technical analysis presented in Sub-Section 4.3.2 provides deep insight into

building predictive analytics capabilities and the underlying Industry 4.0 technical considerations to achieve
their best influence on inventory optimisation performance and other logistics engineering functions. The
relationship analysis part presents how an organisation may cope with internal and external physical layers
feeding sensory data and integrate them into a single framework of perception layer through effective
supplier and logistics relationship management.
(f)

The systems and competencies analysis driving the digital transformation presented in Sub-Section

4.3.3 details the core systemic and competencies development required for an organisation to build useful
and credible predictive analytics capability using big data analytics. Specifically, the roles of data
engineering staff and the data managers are very crucial for an organisation for offering effective predictive
data analytics with big data analytics services to the different functions of logistics engineering.
(g)

The systems and competencies driving data engineering effectiveness for inventory and overall

logistics engineering were discussed separately in Sub-Section 4.3.4. This section envisaged the overall and
highly influential role of organisational learning and knowledge management on data engineering
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competencies. This sub-section explained how data engineers, data managers, and algorithms ensuring
quality and reliability of data need to operate in tandem for effective data engineering competencies.
Future studies may undertake the research gaps presented in Sub-Section 4.3.4 comprising the following:
(a)

How anomalies in predictive data analytics can be detected and reported automatically?

(b)

How evidence-based and analytics-based learning can be combined in data engineering for reliable

predictive data analytics?
(c)

Should machine learning be introduced for automation in highly critical logistics engineering

systems? What should be the design considerations and what are the risks?
(d)

Can data engineering be used for integrated a vast network of algorithms in logistics engineering for

multi-functional integration?
(e)

Can mining of alerts and alarms help in reducing false positives of decision-making?

(f)

How the latent variables in a logistics engineering system be measured by virtue of predictive

analytics of the known variables? Is such a system hypothetical or possible?
With the above recommendations for future studies, this research is declared as concluded.

BIBLIOGRAPHY
Abodor, H. & McMullen, R. S. 2018. Supply chain resilience: a dynamic and multidimensional approach. The
International Journal of Logistics Management, 29 (4): 1451-1471, Emerald.
Aileni, R. M., George, S., Pasca, S., Alberto, V. S. C. 2020, Presents the Technology, Protocols, and New Innovations in
Industrial Internet of Things (IIoT), Book Chapter: Internet of Things for Industry 4.0: Design, Challenges and
Solutions, 17-38, G. R. Kanagachidambaresan, R. Anand, E. Balasubramanian, V. Mahima (Eds.), Switzerland AG:
Springer Nature.
Alcacer, V. & Cruz-Machado, V. 2019. Scanning the Industry 4.0: A Literature Review on Technologies for
Manufacturing Systems. Engineering Science and Technology, an International Journal, 22: 899–919, Elsevier.
Azuma, N. J., Fernie, J., Higashi, T. 2009. Market orientation and supply chain management in the fashion industry.
83-101. Book Chapter: Logistics and Retail Management, 3rd Edition, J. Fernie, L. Sparks (Eds.), London, Kogan Page.
Bailey, S. 2011. Academic Writing: A Handbook for International Students. 3rd Edition. London, NY: Routledge,
Taylor & Francis.
Barreto, L., Amaral, A., Pereira, T. 2017. Industry 4.0 implications in logistics: an overview. Procedia Manufacturing,
13: 1245–1252, Elsevier.
Bartodziej, C. J. 2017. The Concept Industry 4.0: An Empirical Analysis of Technologies and Applications in
Production Logistics, Best Masters, Fachmedien Wiesbaden GmbH: Springer.
Bednar, A. 2016. Data Processing and Utilisation in the time of Industry Revolution. 85-98, Book Chapter: Advanced
Industrial Engineering - Industry 4.0, D. Plinta (Ed.), Bielsko-Biała, Wydawnictwo Fundacji Centrum Nowych
Technologii.
Bousdekis, A., Papageorgiou, N., Magoutas, B., Apostolou, D., Mentzas, G. 2017. A proactive event-driven decision
model for joint equipment predictive maintenance and spare parts inventory optimization. Procedia CIRP, 59: 184–189,
Elsevier.
Braganza, A., Brooks, L., Nepelski, D., Ali, M., Moro, R. 2017. Resource management in big data initiatives: Processes
and dynamic capabilities. Journal of Business Research, 70: 328–337, Elsevier.
Breedam, A. V. 2016. Future-Proofing Supply Chains. Book Chapter: Sustainable Logistics and Supply Chains:
73 | Westford Research Journal 2022 | Volume 2 Issue 1

Innovations and Integral Approaches, 53-73, M. Lu, J. D. Bock (Eds.), Heidelberg, New York, Dordrecht, London:
Springer International Publishing.
Brintup, A., Pak, J., Ratiney, D., Pearce, T., Wichmann, P., Woodwall, P., McFarlane, D. 2020. Supply chain data
analytics for predicting supplier disruptions: a case study in complex asset manufacturing. International Journal of
Production Research, 58 (11): 3330-3341, Taylor & Francis.
Bryman, A. & Bell, E. 2007. Business Research Methods. 2nd Edition, London, NY: Oxford University Press.
Camolesi Jr., L. 2020. Information and Data Quality States Model to Support Process-Aware Information Systems.
Book Chapter: Industrial Engineering and Operations Management, A. M. T. Thome, R. G. Barbastefano, J. C. G. dos
Reis, M. P. C. Amorium, Springer Proceedings in Mathematics & Statistics, 337: 155-164, Switzerland: Springer
Nature.
Chan, L. M. A. & Karakul, M. 2009. Inventory Control Theory: Deterministic and Stochastic Models. 6-1 - 6-26. Book
Chapter: Introduction to Logistics Engineering, G. D. Taylor (Ed.), London: CRC Press.
Christopher, M. 2011. Logistics and Supply Chain Management. 4th Edition. London: Pearson.
Christopher, M., Lowson, B., Peck, H. 2009. Market orientation and supply chain management in the fashion industry.
102-120. Book Chapter: Logistics and Retail Management, 3rd Edition, J. Fernie, L. Sparks (Eds.), London, Kogan
Page.
Cooper, D. R. & Schindler, P. S. 2014. Business Research Methods. 12th Edition. NY: McGraw-Hill.
Cudrakova, M. 2016. Data Processing and Utilisation in the time of Industry Revolution. 73-84, Book Chapter:
Advanced Industrial Engineering - Industry 4.0, D. Plinta (Ed.), Bielsko-Biała, Wydawnictwo Fundacji Centrum
Nowych Technologii.
De-Arteaga, M. 2020. Machine Learning in High-Stakes Settings: Risks and Opportunities. Published PHD Thesis.
Machine Learning Department, School of Computer Science, Carnegie Mellon University, 1-159.
Fernie, J. 2009. Relationships in the supply chain. 38-62. Book Chapter: Logistics and Retail Management, 3rd Edition,
J. Fernie, L. Sparks (Eds.), London, Kogan Page.
Fernie, J. & Sparks, L. 2009. Retail logistics: changes and challenges. 3-37. Book Chapter: Logistics and Retail
Management, 3rd Edition, J. Fernie, L. Sparks (Eds.), London, Kogan Page.
Field, A. 2009. Discovering Statistics using SPSS. 3rd ed., London: Sage Publications.
Geerts, S. C. 2016. The inventory deployment decision in the retail supply chain. Published Master Thesis. Eindhoven
University of Technology.
Geunes, J. & Taaffe, K. 2009. Transportation Systems Overview. 10-1 - 10-14. Book Chapter: Introduction to Logistics
Engineering, G. D. Taylor (Ed.), London: CRC Press.
Goetschalckx, M. 2009. Distribution System Design. 9-1 - 9-19. Book Chapter: Introduction to Logistics Engineering,
G. D. Taylor (Ed.), London: CRC Press.
Govindan, K., Cheng, T. C. E., Mishra, N., Shukla, N. (2018). Big data analytics and application for logistics and supply
chain management. Transportation Research Part E: Logistics and Transportation Review, 114: 343-349, Elsevier.
Gunasekaran, A., Papadopoulos, T., Dubey, R., Wamba, S. F., Childe, S. J., Hazen, B. and Akter, S., (2017). Big data
and predictive analytics for supply chain and organizational performance, Journal of Business Research, 70, pp.
308-317, Elsevier.
Haykin, S. 2009. Neural Networks and Learning Machines. Third Edition, Worldwide: Pearson.
Harrison, A. & van Hoek, R. (2008). Logistics Management & Strategy – Competing Through the Supply Chain. 3rd
Edition. Essex: Prentice-Hall Financial Times.
74 | Westford Research Journal 2022 | Volume 2 Issue 1

Hazen, B. T., Boone, C. A., Ezell, J. D., Jones-Farmer, L. A. (2014). Data Quality for Data Science, Predictive Analytics,
and Big Data in Supply Chain Management: An Introduction to the Problem and Suggestions for Research and
Applications. International Journal of Production Economics, 154: 72-80, Elsevier.
Hefny, A. 2018. Efficient Methods for Prediction and Control in Partially Observable Environments. Published PHD
Thesis. Machine Learning Department, School of Computer Science, Carnegie Mellon University, 1-173.
Heragu, S. S, 2009. Material Handling System. 7-1 - 7-26. Book Chapter: Introduction to Logistics Engineering, G. D.
Taylor (Ed.), London: CRC Press.
Hugos, M. 2011. Essentials of Supply Chain Management. 3rd Edition. NY: Wiley.
Hurwitz, J. & Kirsch, D. 2018. Machine Learning for Dummies. IBM Limited Edition. NY: Wiley.
Hooi, B. 2019. Anomaly Detection in Graphs and Time Series: Algorithms and Applications. Published PHD Thesis.
Machine Learning Department, School of Computer Science, Carnegie Mellon University, 1-222.
Ivanov, I., Dolgui, A., Sokolov, B. (2019). The impact of digital technology and Industry 4.0 on the ripple effect and
supply chain risk analytics. International Journal of Production Research, 57 (3): 829-846, Taylor&Francis.
Jeble, S., Kumari, S., Patil, Y. 2016. Role of Big Data and Predictive Analytics. International Journal of Automation and
Logistics, 2 (4): 307-331, Inderscience.
Kache, F., 2014. Dealing with digital information richness in supply chain management–A review and a Big Data
Analytics approach, PHD Thesis, pp. 1-427, University of Kassel.
Kormann, B. & Altendorfer-Kaiser, S. 2017. Influence of Patterns and Data-Analytics on Production logistics,
Digitalization in Supply Chain Management and Logistics: Smart and Digital Solutions for an Industry 4.0
Environment, HICL 23: 233-254, W. Kersten, T. Blecker, C. Ringle, (Eds.), GmbH, Berlin.
Kumar, V. & Garg, M. L. 2018. Predictive Analytics: A Review of Trends and Techniques. International Journal of
Computer Applications, 182 (1): 31-37.
Lancaster, G. 2005. Research Methods in Management. MA: Elsevier Butterworth-Heinemann.
Li, L. 2020. Towards Efficient Automated Machine Learning. Published PHD Thesis. Machine Learning Department,
School of Computer Science, Carnegie Mellon University, 1-184.
Lin, C. 2016. Exploring Big Data Capability: Drivers and Impact on Supply Chain Performance. Published PHD Thesis,
The University of Toledo, 1-180.
Lukinykh, V. F. & Lukinykh, Y. V. 2015. Algorithm for the Procurement and Inventory Management in the Distribution
Supply Chain. In 15th international scientific conference Business Logistics in Modern Management, October 15,
2015, Osijek, Croatia, 79-91.
Marjani, M., Nasaruddin, F., Gani, A., Karim, A., Hashem, I. A. T., Siddiqa, A., Yaqoob, I. (2017). Big IoT Data
Analytics: Architecture, Opportunities, and Open Research Challenges. IEEE Access, 5: 5247-5261, IEEE.
Marquez, A. C. 2010. Dynamic Modelling for Supply Chain Management Dealing with Front-end, Back-end and
Integration Issues. London Dordrecht Heidelberg New York: Springer.
Masudin, I., Sumah, B., Zulfikarijah, F., Restuputri, D. P. 2021. Effect of Information Technology on Warehousing and
Inventory Management for Competitive Advantage: A Theoretical Framework. Book Chapter: Handbook of Research
on Innovation and Development of E-Commerce and E-Business in ASEAN, D Agustia, A. Ahmad, A. Al-Mudimigh
et al. (Eds), 570-593, IGI Global.
Meyr, H. & Stadtler, H. (2005), "Types of Supply Chains", Book Chapter: Supply Chain Management and Advanced
Planning, 65-80, H. Stadtler, C. Kilger (Eds.), 3rd Edition, Berling Heidelberg: Springer Verlag.
Montreuil, B. 2009. Facilities Location and Layout Design. 5-1 - 5-61. Book Chapter: Introduction to Logistics
75 | Westford Research Journal 2022 | Volume 2 Issue 1

Engineering, G. D. Taylor (Ed.), London: CRC Press.
Oh, L., Teo, H., Sambamurthy, V. 2012. The effects of retail channel integration through the use of information
technologies on firm performance. Journal of Operations Management, 30: 368–381, Elsevier.
Patterson, J. & Gibson, A. 2017. Deep Learning: A Practitioner’s Approach. CA: O'Reilly Media.
Perez, H. D., Hubbs, C. D., Li, C., Grossmann, I E. 2021. Algorithmic Approaches to Inventory Management
Optimization. Processes, 9 (102): 1-17, MDPI.
Perez-Lara, M., Saucedo-Martinez, J. A., Marmolejo-Saucedo, J. A., Salais-Fierro, T. E., Vasant, P. 2020. Vertical and
horizontal integration systems in Industry 4.0, Wireless Networks, 26: 4767–4775, Springer.
Raman, S., Patwa, N., Niranjan, I., Ranjan, U., Moorthy, K., Mehta, A. 2018. Impact of big data on supply chain
management. International Journal of Logistics: Research and Applications, 21 (6): 579-596, Taylor & Francis.
Reinartz, W., Dellaert, B., Krafft, M., Kumar, V., Varadarajan, R. 2011. Retailing Innovations in a Globalizing Retail
Market Environment. Journal of Retailing, 87S (1): S53-S66, Elsevier.
Rojo, A., Stevenson, M., Llorens-Montes, J., Perez-Arostegui, M. N. 2018. Supply Chain Flexibility in Dynamic
Environments: The Enabling Role of Operational Absorptive Capacity and Organisational Learning. International
Journal of Operations & Production Management, 38 (3): 636-666, 2018, Emerald.
Saunders, M., Lewis, P., Thornhill, A. 2009. Research Methods for Business Students. 5th Edition, London: Pearson.
Schoenherr, T. & Speier-Pero, C. 2015. Data Science, Predictive Analytics, and Big Data in Supply Chain Management:
Current State and Future Potential. Journal of Business Logistics, 36 (1): 120–132, Council of Supply Chain
Management Professionals.
Sekaran, U. 2003. Research Methods for Business: A Skill Building Approach. 4th Edition, NY: Wiley.
Seyedan, M. & Mafakheri, F. 2020. Predictive big data analytics for supply chain demand forecasting: methods,
applications, and research opportunities. Journal of Big Data, 7 (53): 1-22, Springer Open.
Sharp, G. P. 2009. Warehousing. 8-1 - 8-23. Book Chapter: Introduction to Logistics Engineering, G. D. Taylor (Ed.),
London: CRC Press.
Siegel, E. (2016), "Predictive Analytics", NY: Wiley.
Sivri, M.S., Oztaysi, B., 2018. Data analytics in manufacturing. Book Chapter: Industry 4.0 - Managing the Digital
Transformation, Springer Series in Advanced Manufacturing: 155-172, Switzerland: Springer International Publishing.
Sodero, A., Jin, Y. H., Brratt, M. 2019. Data and Predictive Analytics Use for Logistics and Supply Chain Management.
International Journal of Physical Distribution & Logistics Management, 49 (7): 706-726, Emerald.
Song, H. A., 2020. Reconstructing and Mining Signals: Algorithms and Applications. Published PHD Thesis. Machine
Learning Department, School of Computer Science, Carnegie Mellon University, 1-169.
Sorescu, A., Frambach, R. T., Singh, J., Rangaswamy, A., Bridges, C. 2011. Innovations in Retail Business Models.
Journal of Retailing, 87S (1): S3-S16, Elsevier.
Spencer, 2020. Networks, Point Processes, and Networks of Point Processes. Published PHD Thesis. Department of
Statistics and Machine Learning Department, Dietrich College of Humanities and Social Sciences, Carnegie Mellon
University, 1-207.
Stadtler, H. (2008), "Supply Chain Management - An Overview", Book Chapter: Supply Chain Management and
Advanced Planning, 9-36, H. Stadtler, C. Kilger (Eds.), 4th Edition, Berling Heidelberg: Springer Verlag.
Stanelyte, G. 2021. Inventory Optimisation in Retail Network by Creating Demand Prediction Model. Published Master
Thesis. Vilnius Gediminas Technical University,
Stefanovic, N. 2014. Proactive Supply Chain Performance Management with Predictive Analytics. The Scientific World
76 | Westford Research Journal 2022 | Volume 2 Issue 1

Journal, 2014 (528917): 1-18, Hindawi.
Stojanovic, M. & Regodic, D. 2017. The Significance of the Integrated Multicriteria ABC-XYZ Method for the
Inventory Management Process. Acta Polytechnica Hungarica, 14(5): 29-48.
Strange, R. & Zucchella, A. 2017. Industry 4.0, Global Value Chains and International Business. Multinational
Business Review, 25 (3): 174-184, Emerald.
Surie, C. & Wagner, M. 2008. Supply Chain Analysis, Book Chapter: Supply Chain Management and Advanced
Planning, 37-64, H. Stadtler, C. Kilger (Eds.), 4th Edition, Berling Heidelberg: Springer Verlag.
Takeda-Berger, S. L. Tortorella, G. L., Rodriguez, C. M. T., Frazzon, E. M., Yokoyama, T. T., de Oliveira, M. A. 2020.
Analysis of the relationship between barriers and practices in the lean supply chain management. International Journal
of Lean Six Sigma (In Press), DOI 10.1108/IJLSS-01-2019-0003: 1-20, Emerald.
Tiwari, K. & Khan, M. S. 2020. Sustainability accounting and reporting in the industry 4.0. Journal of Cleaner
Production, 258: 120783, Elsevier.
Tjahjono, B., Esplugues, C., Ares, E., Pelaez, G. 2017. What does Industry 4.0 mean to Supply Chain?. Procedia
Manufacturing, 13: 1175–1182, Elsevier.
Tu, M., Lim, M. K., & Yang, M. 2018. IoT-based production logistics and supply chain system – Part 2: IoT-based
cyber-physical system: a framework and evaluation. Industrial Management & Data Systems, 118 (1): 96-125,
Emerald.
Wang, G., Gunasekaran, A., Ngai, E. W. T., Papadopoulos, T. 2016. Big data analytics in logistics and supply chain
management: Certain investigations for research and applications. International Journal of Production Economics, 176:
98-110, Elsevier.
Yang, C., Lan, S,. Shen, W., Huang, G. Q., Wang, X., Lin, T. 2017. Towards product customization and personalization
in IoT-enabled cloud manufacturing. Cluster Computing, 20: 1717-1730, Springer.
Yu, W., Chavez, R., Jacobs, M. A., Feng, M. 2018. Data-driven supply chain capabilities and performance: A
resource-based view. Transportation Research Part E: Logistics and Transportation Review, 114: 371-385, Elsevier.
Yu, Y., Si, X., Hu, C., Zhang, J. 2019. A Review of Recurrent Neural Networks: LSTM Cells and Network
Architectures. Neural Computation, 31: 1235–1270, Massachusetts Institute of Technology.
Zhang, R., Liu, Q., & Wang, C. 2019. Inventory optimization of building materials under the dual constraints of carbon
emissions and stochastic demand. Systems Science & Control Engineering, 7 (1): 146–157, Taylor & Francis.
Zhao, H., 2020. Towards a Unified Framework for Learning and Reasoning. Published PHD Thesis. Machine
Learning Department, School of Computer Science, Carnegie Mellon University, 1-227.
Zhong, R. Y., Newman, S. T., Huang, G. Q., Lan, S. 2016. Big Data for supply chain management in the service and
manufacturing sectors: Challenges, opportunities, and future perspectives, Computers & Industrial Engineering, 101:
572–591, Elsevier.

77 | Westford Research Journal 2022 | Volume 2 Issue 1

5
Artificial Intelligence in School
Management System

John Conrad D’Souza1
ORCID No: 0000-0001-6429-371X
Email address : conila@gmail.com
Westford University College - UCAM Spain

Prof. Zawahir Siddique2
Dean, Westford University College, UAE
ORCID No:0000-0001-5597-9680
Email address : zawahir@westford.org.uk

ABSTRACT
A School Management Software is a series of computer instructions developed specifically for handling
schools' day-to-day administrative tasks. School management software enables schools to track day-to-day
operations remotely, along with handling all resources and data on a single platform. Most schools currently
use school management software to improve performance, competitiveness and thus save a lot of time
involved in carrying out different administrative operations. Such programs also helps to reduce the burden
of large-scale data processing by schools. Although the school management software is used, the process is
still not automated and human interference is still observed to be used for data entry and processing the
applications. This can be reduced by implementing Artificial intelligence in the school Management
software. The present study aims to examine the implementation of Artificial Intelligence in a School
Management System.
Keywords: Artificial intelligence, education system, School Management Software.
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INTRODUCTION:
The education sector is increasingly expanding, and many of its employers are looking for new employees,
both experienced professionals and enthusiastic graduates. The education industry is a group of
organizations and companies that offer goods and services aimed at improving society's quality of education.
Schools, colleges, universities, and other private institutions make up the education sector. The education
industry equips students with the expertise and skills they need to adapt to an ever-changing working
environment. The education sector is subject to intense public and political scrutiny, as well as regular waves
of policy reform and revision since it is responsible for supplying the existing workforce and training future
generations with the skills required for work and life. Child will receive the most comprehensive and
high-quality education available in the region. It also aids in the development of a child's self-esteem and
provides a balanced approach to learning. Students are encouraged to ask questions and be curious about the
world around them, rather than being accustomed to passive learning. They learn the principles and morals
of their society and are constantly challenged to problem-solve using their critical thinking skills because of
this active approach. There is awareness that learning is not restricted to the classroom in British education
schools in the UAE. Students are granted the right to experiment and gain experience on their own to gain
knowledge.
With the High standards of British curriculum and the demand for the seats in British schools, it is becoming
a nightmare for the parents, as the quantity applications is more than 200% - 300% than the seats available.
Processing these applications is time consuming and the manpower required is also increasing, because of
the process that follows in allotting a seat to the applicant. Here, we also encounter human errors and delays
during the process even with the use of School Management software application.
A School Management Software is a series of computer instructions developed specifically for handling
schools' day-to-day administrative tasks. School management software enables schools to track day-to-day
operations remotely, along with handling all resources and data on a single platform. Most schools currently
use school management software to improve performance, competitiveness and thus save a lot of time
involved in carrying out different administrative operations. Large-scale data processing by schools.
School Management software is now used by educational institutions to better conduct the school
administrative tasks of educational institutions and to ensure parents the real-time success and protection of
their children. Such programs also provide several features that help to improve the standard of schools with
minimal effort. By eliminating manual paperwork and automating certain instructional and administrative
tasks, School Management software does this (Entab, 2020). Management of administration normally
requires both faculty and students. The need for this feature set depends primarily on the size of an academic
institution (Anon., 2020). Although the school management software is used, the process is still not
automated & human interference is required to do all the data entry and processing the applications. This can
be reduced by implementing Artificial intelligence in the school Management software (Lewis, 2014).
When the word ‘artificial intelligence’ is heard by most people, the first thing they generally think of is robots
(Frankenfield, 2020). Using these technologies, computers can be trained to accomplish specific tasks by
processing substantial amounts of data and recognizing patterns in the data (SAS, 2020). Artificial
Intelligence (AI) predicts outcomes in the same way that a person does, but faster, by analysing data stored
on a computer. Artificial intelligence has shown to provide more effective solutions to a wide range of
problems than human brains. That is why Artificial Intelligence is now being used in the education industry.
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Artificial Intelligence-enabled software aids in the coordination of meetings between parents and teachers.
Students can read, learn a language, participate in class, and develop critical communication skills in
Artificial Intelligence technology classrooms (Insights, 2020).
The implementation of AI in the education industry has resulted in success in teaching. The researcher wants
to investigate the use of artificial intelligence (AI) in the admissions process and in student classification.
This method is a tedious and time-consuming procedure, as the applicant must make many school visits
before he starts attending the class. In the current pandemic scenario, the number of visits is not feasible. This
gave some thoughts to the researcher to shed some light into this area of school admissions process which
includes the following
·

Submission of Application

·

Interview Process / Assessment test

·

Uploading of Documents

·

Completion of Registration

·

Payment of Fees

·

Adding the student to the Roll

·

Welcome message & guidelines to Rules and Regulations / Policies applicable.

Students can still learn from anywhere in the world using AI systems, applications, and assistance, and with
such programs replacing some types of classroom instructions, AI can in certain cases only replace teachers
(for better or worse). Educational AI-driven programs also help students learn basic skills, but as these
programs expand and developers learn more, a broader variety of resources are likely to be offered to
students (Staff, 2016).
Harqen claims its machine-learning technology will make the same hiring decision as human recruiters' 95
percent of the time, when combined with a resume review, which offers a more transparent indicator of
whether a candidate's professional and educational experience matches the work requirements. Harqen's
machine-learning platform correctly estimated 2,193 of the candidate applications that were approved and
1,292 that were rejected in one campaign that evaluated approximately 3,500 work applications with "a very
big US diagnostic company" in early 2020 (Hughes, 2020).
This Study will help the developers to build a system which will ease the life of many in the process of school
admission & all the Parent-teacher communication process.

1.1 Aim:
To design and introduce Artificial Intelligence in School Management system which will give a fair and error
free system also speeds up the admissions process of the students.

1.2 Objectives:
1.

To have a full automated system for School admission & classing.

2.

Parents should feel at ease in applying for school admissions.

3.

Student number should be increased & Quick process of joining school

4.

Reduction in Admission team number
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1.3 Research Questions:
1.

How does the new system help the school?

2.

Will the system be able to give a fair & error free system?

3.

Have applicants ever had any difficulty in applying for school admission & how long it has taken?

4.

Will the system be good enough to select the best candidates / students with outstanding academic

records?

METHODS
To collect information and data for the research, the researcher has decided to do qualitative research by
having one to one interview with some key staff at the same organisation as the researcher and have at least
20 - 30 minutes of meeting to find out how the existing system works. Researcher has also prepared an online
survey as part of the quantitative research which has been split into three categories namely Parents, Teachers
& past / senior students who are the Respondent as they have gone through the process of the school
admission. Simple and easy questions are prepared for the survey which is not lengthy and does not need
much information to be typed, which will encourage the respondent not to drop out in between the survey.
Majority of the questions are multiple choices as it will increase the survey response rate (Anon., 2020).
Convenience sampling method was used to collect data on the sample.
Research design: The current study is a cross-sectional research with a mixed research design.

3.5 Data collection:
According to the researcher, he is aiming at getting the data of the parents and students who have gone
through the process of admissions and can share their experience in filling up the online survey, that is been
prepared by the researcher, which will be attached as an appendix later in this report.
Online survey has been categorised in three sections such as parents, teachers and students.
Parents were asked to fill in their age and gender and not their personal details to protect their identity and
which is not relevant for this dissertation. The next section is more on the admission process that they went
through, the time that was taken to complete the process, reason for the delays and the number of visits that
they made to complete the admission process.
The next part of the survey is asking then about their knowledge about Artificial intelligence and asking if
the artificial can replace the existing system and make it better, faster, fair and transparent.
All this has been asked in 21 questions which are more of multiple-choice questions, drop down boxes, and
2-3 short answers which will not be taking much time to complete. The reason for this short survey is not to
lose them between the surveys and to encourage the responders to complete successfully. Next section of the
survey is aimed at Teachers who are also a part of the admission in conducting the interviews and assessment
tests during the admission process. Teachers have been asked 13 questions, asking for feedback of the
current admission process which is more manual and then the selection that allows the students to be in class.
They are also asked about their knowledge on Artificial intelligence and what if that is incorporated with
school management system in admission process. They have also been asked if they are willing to be a part
of the process by sharing their teaching method or sharing a part of their class in a video presentation which
will be included in the virtual tour. Last, the researcher has prepared question for students who 18 years are
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above and have gone through the process of school admission who will be the best responders as they know
the pros and cons of the system that was a part of their admission.
It has also been asked if they have knowledge on Artificial intelligence and by using Artificial intelligence in
school admission process will improve the admission process by making it faster, reliable, fair, and
transparent. All this is included in 12 questions which will not take more than 2 minutes of their time but will
have 95% accuracy on their data. As a part of the dissertation, Researcher has collected Data from both
Qualitative and Quantitative methods. As a part of the qualitative method, Personal interviews were held with
Key staff of Admissions team, a member of a senior management team of another organization and a
technical staff who is working on the existing system. As a part of the quantitative method, an online survey
was done using the Google form & managed to get 222 responses from three categories namely Parents,
Teachers & students

Reliabity of the data collection tools: The tools that were used in the study for data collection
were checked for the reliabilty. Cronbachs alpha was calculated for the quantative measure.

Ethical Considerations: During the whole process it was kept in mind that participants understand
the concept of the survey and feel motivated to respond with information that could add value to the results
of the survey. They were also assured confidentiality; the purpose was highlighted and it was made sure they
understood that the research is for academic purpose only. A copy of the informed consent letter is included
in Appendix. Also, to be noted that the gathered data was collected under non-experimental conditions
without any control over the participants.

RESULTS
The results of the study are divided into two parts such as qualitative and quantitative findings in order to
fulfill of the objectives of the study. First the qualitative part is discussed and then the results of quantitative
analysis are discussed.

4.2 Qualitative Data analysis.
4.2.1 Interview with the Admissions team Staff
Question 1 – What do you feel about the existing system that is used for admissions.
The current system is good but a lengthy process which needs more manpower, where the data is collected
in hard copies which have to be verified and segregated to pick the applications that are completely filled
and also age appropriate and meets all the categories that are required.
We also have some reservations mentioned below which we consider at the time of the admissions process
•

Siblings

•

Staff children

•

Nationality

•

Outstanding applicants

•

Waiting list

Based on the above categories, applications are separated and then the next process of interviews is held.
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This process takes a couple of days and is also a tiresome process. After the interviews or assessment tests
completed, the applicants are requested to upload all the relevant documents that are required for the
admissions process. This is another process that takes more time as we find applicants don’t send all
documents or even, they send it in different file formats & different applications that are not compatible or
not available.
Question 2 – What is the process that can speed up the current process?
Recently the IT department implemented an application called “OpenApply” that is used for uploading the
student application which is also integrated with the current school management system. This has saved the
time of the Admissions department as most of the manual work is done by the system and doesn’t need any
human interference. This application allows the applicants to upload all the documents that are a part of the
admission process and also saved in the folder that is connected the applicant. This one step has saved lot
of the departments time, but also saved the errors that were done during the manual process and also the
loss or missing of documents during the filing process.
Question 3 – What do you think about the implementation of Artificial intelligence in school management
system.
This looks to be an interesting chapter as the name itself mentions and also having known to using of
Artificial intelligence in other industry, it would be a success not only to the admissions team but also to the
education industry.
Just by implementing the “OpenApply” application has saved our life so thinking about a system that can
do lot of the manual work automatically in a systematic manner without errors and also a fair system. This
could be the future.
4.2.2 Interview with Senior Management of another School.
Question 1 – What do you think about the current system that is used in your school.
Our current system is more of manual process, where we call the students for an interview process and after
we do the corrections and select the candidates, call them for the next process, of paying the fees and
submitting the relevant documents.
However, the applications are submitted online, and the system gives them the application number based
on the First come First serve basis and when it is full then the remaining ones are kept on waiting list.
There are some school the applicants of Early year groups are selected using Lottery system, where the
student’s application numbers are dropped in a spin roller and the management staff picks them up based
on the seats available. This is purely a shortcut to avoid all the work that is done for admission process but
cannot be done for senior students, and it’s not professional.
Question 2 – What do you think about the implementation of Artificial intelligence in school management
system.
We have heard a lot about using Artificial intelligence in many industries especially Medical, Recruitment,
auto industry and Education (teaching). As it is success in other industries. We feel that it will help the
education industry in the admission process. As a member of Management team, it will be easier to have a
dashboard of the admissions module to analyse and have a live data of the admissions process.
The process that is currently taking lot of our time in conducting tests and then shortlisting them. If this
process can be done automatically without any manual process, then the schools will benefit a lot in the
future.
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4.2.3 Interview with a Software Programmer.
Question - What do you think about the implementation of Artificial Intelligence in school Management
System.
Artificial intelligence is going to be the future and we see it’s been used in many industries and is a success.
Education industry is using in teaching both in schools, universities and even for exams and for generating
various reports. School management system could be a good option to add to the artificial intelligence
module for the admission purpose and it could be a success as we see in other industries.
If the workflow is well designed and all the required algorithms are applied in the right manner, then the
system should work without any errors and could give a better result compared to the process that we
currently follow. It will not only speed up the process but also can be analysed and measured in terms of
efficiency, fairness, and system success.
Dashboards can be designed and given access to senior management to get the live data of the admissions
process; this will help the management to get a clear picture and the workflow

4.3 Analysis of Qualitative Data
Having spoken to staff from Admissions team, Senior Management team & also technical team, they all
feel the implementation of Artificial intelligence in admissions process will be success having known the
problems they currently have, and the time taken in this process is tremendous.
This will not only help the admissions team but also the school will benefit a lot in getting more students
with good academics and quicker than the old process. It would also help in the current situation of
Pandemic, where the students or parents are not allowed into school because of the restrictions from the
local authorities, for the betterment of the students in school.

4.4 Quantitative Data:

A survey was created using Google forms and shared with three categories of people namely
•

Parents

•

Teachers

•

Students (Aged above 13 & also who have completed studies)

Total 222 Responses were recorded in a week and details of the participants mentioned below.

14.86
Parent (112)
50.45
34.68

Graph 1 – Percentage of response from each category
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Teachers (77)
Students (33)

As desired by the researcher, the parents responded to the survey was little more than 50.45% (112),
teachers were 34.68% (77) and the remaining 14.86 % (33) were students.
Below table mentions the gender and the age group of the responders in the survey.

Category

Male

Female

Parents

46

66

Teachers

7

70

Students

9

24

Table 1 – Number of Male and Females who responded to the survey from each category
80

70

66

70
60
50

46
Male

40
30

24

20
10
0

Parents

7

9

Teachers

Students

Graph 2 – Number of Male and Female from each category

Below table mentions the details and the age groups, of the responders.

Category

26 -35

36 - 45

46 - 55

56 - 70

Parents

1

30

63

18

Teachers

10

30

32

5

Students

13 - 25

32

1

Table 2 – Number of responders from each categorised age group
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Female

70

63

60
50
40

32

30 30

30

Teachers
Students

18

20

10

10
0

Parents

32

1
13 - 25

5

1

26 -35

36 - 45

46 - 55

56 - 70

Graph 3 – Number of responders from each categorised age group

A wide range of people were from three different categories including both male and female gender of
different age groups. It was hypothesized that females are more in each category as the responses will be
more accurate since they are more involved in the child’s admission process.
The age group also makes a big difference as the responders who are above 50 would be without much
knowledge of the technology specially the Artificial intelligence. Younger ones are more known to the
technology and could give a fair response which will be detailed in the report later. The age group of
students vary from 13 to 27 which will help to know the process that they have recently attended or they
remember and also the who have more experience as they must have done in their universities.
4.5 Parents Questionnaire
4.5.1 Parents
Question - Number of children of each parent

Responses
2
3
19

27

1
2
3
4

61

Graph 4 – Number of children of each parent
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5

54.46% (61) of the Parents were parent of 2 children, 24.11% (27) of the parents of 1 child & 16.96% (19)
of the parents of 3 children rest of the responders are parents of 4 & 5 children which is less than 2 % each.
The reason for this question was to get the information of most of the parents who had experience with
their child’s admission process and the majority of the parents are having 2 children.
Question - Did you find the admission process fair & transparent?

Graph 5 - Did you find the admission process fair & transparent?

Parents are happy with the process as majority said it was fair, but there are some unhappy parents who say
no and 13% maybe because they must be finding some fault in the system.
Question - How was the interview and assessment test process?

Graph 6 - How was the interview and assessment test process?

Most parents are not complaining about the assessment test process. There is a small percentage of 8.9%
(10) who are complaining about the difficult process.
Question - Did your child find the process easy?
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Graph 7 - Did your child find the process easy?

Having the results of the previous question, here the researcher tries to find about the ease of the
assessment test with the child. Where majority found it easy but there are 20.5% felt it was not easy and
some mixed reactions.
Question - How familiar are you with Artificial Intelligence (AI)?

Graph 8 - How familiar are you with Artificial Intelligence (AI)?

Now the researcher is trying to find the knowledge of the parents with Artificial intelligence, where 13.4 %
is extremely familiar and 43.8% are moderately familiar and the remaining 42.9% are somewhat familiar.
This will again help the researcher for his research as he has got more than 50% who are either moderately
or extremely familiar.
Question - Do you feel the AI process will be quick & easy?

Graph 9 - Do you feel the AI process will be quick & easy?
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Having listened to the parents in the manual session, the percentage of parents saying yes and may be is
more than 50%, and a very small percentage of parents say it will be difficult which is less than 3%.
Question - Do you feel your child will be able to attend the online interview processed on Artificial
Intelligence?

Graph 10 - Do you feel your child will be able to attend the online
interview processed on Artificial Intelligence?

Online interview process is one of the key element of Artificial intelligence, where the students will have to
answer the test using MCQ pattern or online tests. Here the parents feel the children will be able to manage
and the percentage that say yes is 68% and may be is 27% which is almost 94%, the remaining 16% says
no.
Question - Do you feel your child will be properly assessed?

Graph 11 - Do you feel your child will be properly assessed?

Majority of the parents feel their child will be assessed properly which is more than 50% and 41% say may
be but the percentage of parents saying no is 8%. This is a key element of the admissions process.
Question - Are you comfortable with online fee payment?

Graph 12 - Are you comfortable with online fee payment?
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Analysis
In the present situation of increase in cybercrimes and fear, majority of the parents are comfortable with the
online payment process which is almost 90%. It’s only a small percentage that does not ready, and few are
neutral who do not want to comment.
Question - Do you feel the replacement of school visits by a Virtual tour would be beneficial?

Graph 13 - Do you feel the replacement of school visits by a
Virtual tour would be beneficial?

Analysis
In the present situation of pandemic, the applicants are not allowed to enter the school and the online tours
are in practise. Here the researcher is trying to find out from parents where 27% say no, but the remaining
72.3 % say yes or may be. Having latest technology of cameras and applications, applicants can view the
school at any time they like and also can be viewed any number of times which is not possible by going
into school. This is a key element of Artificial Intelligence.
Question - If the system works as intended, do you feel you need to visit the school?

Graph 14 - If the system works as intended, do you feel you need to
visit the school?

Analysis
Here the researcher was trying to find if the school visits are still required. Although majority feel they need
to, and a good percentage of Parents say they don’t need to visit which is almost 30%.
4.5.2 Teachers
Question - Years of teaching experience

1 - 10 Years

31

11 - 20 Years

24

21 to 40 years

21

Table 3 - Years of teaching experience
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Teachers and technology do not go well all the time, because the teachers have a fear and also are used to
the old method of teaching. So the researcher is trying to find the years of experience of staff. Where
majority of the staff is less than 10 years & will be more of technology oriented because of their age and
experience.
Question - Do you feel the current admission process is fair and transparent?

Graph 15 - Do you feel the current admission process is fair and transparent?

The reason for asking this to teachers is because they are the ones who teach the students and they feel the
process is fair, because 71% say yes and only a small percentage, of 11% say no.
Question - Does the current system attract a pool of smart students?

Graph 16 - Does the current system attract a pool of smart students?

Teachers feel they get the best students with the new system but there are 14% who say no. This is also an
option where the researcher is researching the possibility of using an automated system (AI) to use for
getting the smart and students who are good in academies.
Question - Are the students properly assessed?

Graph 17 - Are the students properly assessed?
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Teachers feel their students are fairly assessed which is more than 62%, but there are few teachers who feel
they are not which is almost 17%.
Question - How familiar are you with Artificial Intelligence (AI)?

Graph 18 - How familiar are you with Artificial Intelligence (AI)?

As the researcher mentioned in the previous question that the teachers and technology do not go well
together, however the percentage of extremely familiar is just 3% but the moderately familiar is 61% and
somewhat familiar is just 35%.
Question - Will you be happy to contribute in the virtual tour video which will cover a few minutes of
your classroom teaching?

Graph 19 - Will you be happy to contribute in the virtual tour video which
will cover a few minutes of your classroom teaching?

Researcher is just trying to feel the pulse of teachers whether they are ready to contribute their experience
in AI implementation and 52.3% are ready and 21% say no but there are still 26% who are not willing.
4.5.3 Students
Question - How familiar are you with Artificial Intelligence (AI)?

Graph 20 - How familiar are you with Artificial Intelligence (AI)?
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Researcher was trying to get a fair response from the students as they are the future and tech savvy. Here
the percentages that are extremely familiar are 24% and 40% are moderately familiar.
Question - Will the students be confident during the Interview and assessment tests under AI?

Graph 21 - Will the students be confident during the Interview
and assessment tests under AI?

Students feel they are confident and 57.6% have said agreed for this. But still a small percentage is not
confident.
Question - Will this system improve & shorten the conventional process of admission?

Graph 22 - Will this system improve & shorten the conventional process of admission?
Students are very confident and 72% say yes and rest may be, but there is not even a single student said no
to the question.
Question - Will the students applying for admissions benefit from the virtual tour under AI?

Graph 23 - Will the students applying for admissions benefit from
the virtual tour under AI?
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This is also another response where not even a single student has said no, and this is what the researcher is
looking for where 76% have said yes and the remaining 24% may be.
4.6 Survey questions which answered the Research questions
Research Question 1
How does the new system help the school?
Parent Question - Do you think implementation of AI will improve the current admission process?

Graph 24 - Do you think implementation of AI will improve the current admission process?

Now this is a direct question to the parents asking if AI can help the current system, for which majority the
parents have responded positively, which includes 41.1% agree and 14.3% strongly agree which is more
than 50% and a small percentage disagree and strongly disagree.
Teacher Question - Do you think the implementation of Artificial Intelligence (AI) will improve the
admission process standards?

Graph 25 - Do you think the implementation of Artificial Intelligence (AI) will improve the
admission process standards?

Here the teachers are confident that AI will improve the admissions process which is almost 65% say they
agree or strongly agree.
Student Question - Will the implementation of Artificial Intelligence (AI) in the school admission
process improve the quality of the existing process?
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Graph 26 - Will the implementation of Artificial Intelligence (AI) in the school admission process
improve the quality of the existing process?

Analysis
This is what the researcher was trying to find and the response is very good as 76% includes agree and
strongly agree and a very small percentage disagree.
Research Question 2
Will the system be able to give a fair & error free system?
Parent Question - Will AI be a fair and transparent system?

Graph 27 - Will AI be a fair and transparent system?

About the fairness of the system, 38.4% agree and 44.6 % feel it would be a fair system and only a small
percentage say no. There are also few parents who were neutral.
Teacher Question - Do you feel the implementation of AI in the school admission process will be a
fair and transparent system?

Graph 28 - Do you feel the implementation of AI in the school admission
process will be a fair and transparent system?
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Again, a similar question, that was asked to the parents. Here the teachers feel that AI will be a fair system
and the percentage said yes is almost 56% and only a small percentage of 9 feel no.
Student Question - Do you feel it will be a fair and transparent system?

Graph 29 - Do you feel it will be a fair and transparent system?

Eighty five percent of the students feel it will be a fair and transparent system and the no response is very
small.
Research Question 3
Have you ever had any difficulty in applying for school admission & how long it has taken?
100
90
80
70
60
50
40

95

30
20
10
0

17
Easy

Diﬃcult

Graph 30 - How was the admission process of your Child?
This question was asked to know how many felt the current manual process was difficult. However
majority of the parents have mentioned it was easy which is 84.8% (95 of 112 responses). This is a good
response for the admissions team as the process was easy however the remaining 15.2% (17) says it was
difficult. The reason for the difficult part is mentioned in the analysis of the next questions.
Parent Question - How many school visits have you done to complete the admission process?
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Graph 31 - How many school visits have you done to complete the admission process?
Forty two percent of the parents said they made only one visit to the school for admissions purpose nut
56% said they made more than 2 or more visits to school for the admissions purpose. 2 parents said they
made 10 visits which shows how much time and visits they have made to school for the admissions
purpose.
Parent Question - Which part of the admission process was lengthier than expected?

Assessment Results
Documentation
Payment
Waiting List
Nil

34
19
8
2
6

Table 4 - Which part of the admission process was lengthier than expected?

Above are some of the reasons given by the unhappy parents with the current system. Majority of the
parents mention the documentation process or the assessment process has delayed their process.
Parent Question - How long it took to complete the admission process?

Less than a Month
1 Month
2 - 4 Months
5 - 6 Months

74
20
14
4

Table 5 - How long it took to complete the admission process?
Above numbers give the details of the time spent for the admissions purpose. 66.1% (74) of the parents
have spent less than one month, but there are 30.4% (20 + 14) who have spent 1 – 4 months and also 4 of
them have spent 5 -6 months. This is another analysis of the delay in the admission purpose.
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Parent Question - What was the reason for the delay?
•

School Formalities

•

Documentation

•

Approvals

•

Waiting lists

Again this is another question asking about the delay, where majority of the reasons is about the
documentation, approvals & school formalities. This is mainly the manual work of segregating the
applications, Interview process & assessment tests and results.
Student Question - How was your school admission process?

Graph 32 - How was your school admission process?
Here the responders are students and the researcher is trying to get to know about their admissions process.
78% felt it was easy but 21% felt it was difficult.
Student Question - How long did it take to complete the process?

Graph 33 - How long did it take to complete the process?

The response of the students is somewhat similar to that of parents where the majority was less than a
month, but there is quite a good percentage who said 1-6 months which is almost 46%.
Student Question - Was it a fair and transparent system?
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Graph 34 - Was it a fair and transparent system?

Students feel the system was fair and transparent but there is a very small percentage who says it’s not and
also few say maybe.
Research Question 4
Will the system good enough to select the best candidates / students with outstanding academic
records.
Teacher Question - Will the online interview process with adaptive questions attract the best
students?

Graph 35 - Will the online interview process with adaptive questions
attract the best students?

Adaptive or MCQ tests are common now and intelligent, where the students are analysed in a proper way.
Here the teachers feel they will be and a good percentage of 49.4% say yes.
Teacher Question - Will AI help in grouping students of the same IQ level?

Graph 36 - Will AI help in grouping students of the same IQ level?
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CONCLUSION
Artificial Intelligence is becoming popular in many industries which are discussed in detail in Chapter 2,
and we see in media as well. Artificial intelligence is being used in Education industry for teaching, Exams
& also for school activities, but not much used in the admission process of the students in school.
It’s a fact that artificial intelligence is used in placement companies, big organisations including MNC’s for
interview process where thousands of applications are processed, and few are selected based on their
performance for their next round of interview. This encouraged the researcher to do a study as one of the
processes of admissions is interview with the students, where the schools get many applications and the
process of selecting the students for interview is a lengthy process which can be reduced by implementing
Artificial Intelligence in School Management system.
Secondly, the other process of document uploading of each student and verifying them is a tedious process
and time consuming, where the applications are kept on hold till the process is completed, which we hear
from parents in the survey, here 30.4% of the parents agrees. When this process is automated a lot of time
can be saved and, we will have an error free filing and documentation system.
In the current situation of Pandemic lot of work of admissions is done remotely where the applications are
filled online, they are being checked remotely and interview process is done on Zoom Video conferencing
application, but again the process is manual however different applications are used for this process of
admission. Researcher feels that when a system is designed with the algorithms set based on the required
criteria all this process can work without any errors or in a noticeable time.
Based on the research objectives, the researcher did a deep study where most of the research objectives are
achieved.
·

To have a fully automated system for admissions – This can be achieved by implementing AI in

School management system which will be easy, fair, and transparent
·

for both staff and parents which will not only automate the process but also will be an error free

system.
·

Parents should feel the ease of the admission process – as per the study, the process will be easy

and without going to school for admission process as we have seen now during the time of pandemic and
lockdown.
·

Student number should be increased, and process should be quicker – This can be achieved as the

process is automated and the researcher feels that the student selected will be smart enough and with good
academic records.
·

Reduction in admission team – Here the researcher would like to mention to the school

managements that the process can help in reducing the admission team staff that was used for segregating
the applications and for all the manual work that was done for admission process. When the new system is
implemented, we can feel the ease of this process.
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5.2 Implications
Artificial intelligence is now a natural part of our lives. This technology is surrounded by automated
parking systems, clever sensors for stunning images and personal support. In the same way, the
conventional techniques of artificial intelligence are radically changed in education.
Thanks to AI's various applications for education, the university is becoming more convenient and
customized. The way people learn has changed because educational materials are made available to
everyone through smart devices and computers. Today, students don't have to study at physical classes by
using computers and internet. AI also allows administrative activities to be automated so that organizations
reduce the time needed to perform challenging tasks so that educators can spend more time with students.
Now is the time to talk about AI's educational transformations.
AI can automate the expedition of teachers' and academic institutions' administrative duties. Educators
expend much time on graduate tests, evaluating homework and supplying their students with useful
answers. However, technology can be used to simplify the classification tasks involving several checks.
That means, rather than spending long hours grading professors will have more time with their students.
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ABSTRACT
This research aimed to observe the intangible choices & real perceptions that affect the choice of Dubai
airport as a transfer point for a passenger along their journey. Most of the new airport research and
management initiative focuses on performance, effectiveness, processing speed and international world
rankings. Such incentives have seemed to value airports that are uniquely capable of moving the grandest
number of customers and their baggage.
The researchers noted that when it is recognized that the experience economy could add value & build
consumer loyalty, the airport customer's experience is critically prominent.
The research paper deserves analysis, as hubs play a significant role in modern society, whether for personal
or business purposes and also to enable families from all over the world to stay linked. The core part of this
thesis aims to establish and analyze passengers' personal decisions flying from a representative set of
connecting airports.
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The analysis involves Comprehensive Data obtained from two hundred seventy-five travelers that had
engaged with the services of DXB. The methodology here had to be adapted to published research material
used as a case study approach conducted at Terminal 3 on the same subject.
In this study, the researcher will attempt to investigate a travelling customer ' different habits and how they
manage their time before departing. There are significant variations in the time management approach
depending on the intent of the trip and profiles. This research would examine if recognizable characteristics
are seen in the different segmentation of travelers and use these findings if a market dynamics approach
achieves managerial benefits.

INTRODUCTION:
A gasoline-powered, propeller-driven biplane that lasted 12 seconds in length on December 17, 1903 by the
Wright brothers changed the face of transportation (Onion, et al., 2009). Aircrafts in the early days used to
land on any flat piece of strip, till 1908 when the first official airport was opened with a designated landing
strip in Albany, New York, The United States of America (Hakes, 2019).
Aviators always found a need to return to the ground, however boundless their flights were, in all aspects it
commences and terminate at airports. The term on its own advocates a haven at the finish of each flight, a
safe harbor (Bedanrek, 2001). In past century airports have transformed as drastically as airplanes themselves.
There grew a lot of enthusiasm amongst people for commuting by air that translating it into a whole new
practice could not be resolved at one go, especially when designing skills took to market. It was in 1930’s in
Europe that the dramatics of new-age travel was expressed as the first successful airports and the proposal of
a first-generation airport was characterized as ‘naked airport style’ (Gordan, 2012)

1.1 Background:
Airports have always been a representation of trade, improved global connectivity, employment & innovation. As the demand for air transportation peaks upwards, airports around the world has played a critical part
in justifying a steady development. Airports are considered as a vital link in helping steer the economy benefiting communities that it is located and operated in (Gittens, 2018).
Amongst the various global aviation hubs, Middle East is one the largest in the world.
It is estimated that in the next two decades air travel will peak at a rate of 5.8% per year in the Middle East
region. Air travel in the Middle East is expected to peak at about 5.8% per year over the next two decades.
This increase will in turn drive growth in the economic market and jobs that are supported by the industry
over the 20 years. It is forecasted by an Oxford Economics study that the aviation industry within Middle
East will increase and support some 4.3 million employment a 345billion dollar contribution to the overall
GDP (Kareen El Beyrouty, 2015).
The three most striving airlines emerging from the Middle East are Emirates, Etihad and Qatar airways and
they all have a thriving fleet of aircrafts with the highest standards of safety and luxury.
Within this study we shall explore the needs of the customer, using phenomenological approaches with the
focus being on the customers experience at the airport and choice of offerings that make an influential factor
of the journey.
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1.2 Significance of the study:
It has been a vision and desire to make Dubai on the top list of cities not just in this region but also the world
(Maktoum, 2012).
Dubai Airport has taken the global stand of being the busiest airport in terms of International traffic. The
airport is designed to and handling ninety million passengers per annum and is contributory to the aviation
success. Passenger figures over the last nine years of those passing through this airport has been in two-folds.
It was not long ago that in 2014, Dubai International airport surpassed London Heathrow as being the busiest
International hub in the world. In 2019, Dubai International; was able to retain the position as the number one
hub for six consecutive years with an annual traffic reaching 86.4 million passengers (Griffiths, 2019).
Airports are generally regarded as a major economic driver not just for the city it is situated in or the region
but often for the whole country. The city generally acts as a gateway of culture & is symbolic to the country
(Gui Lohmann, 2014). The Airport Management largely face considerable challenges to ensure that those
using the airport always has a positive experience. This is because of the various segments of airport users
from luxury to budget, frequent flyers to holiday goers. Every passenger profile has a different need and the
airport management should create different offerings to suit specific requirements of the air travelers across
all profiles (Gupta, 2015)

1.3 Aim of the research:
Considerable attention has been focused on performance of the airport by means of effectiveness, speed of
processing & operational efficiency (Sarkis, 2000). The purpose of this study will be to observe the
Intangible choices & Tangible perceptions that influences a passenger’s choice of Dubai airport as a
transfer point through their journey.

1.4 Research Objective:
Air travel has played its own important role in helping to break down barriers to meet & learn from each
other. The objective of this research is
to examine the choices of Intangible and Tangible airport customer experience factors;
to evaluate the factors influencing passengers’ choice of an airport as a transfer point;
to explore trends & provide recommendations to help make travelers feel welcome and perceive the airport
as a destination.

1.5 Research Questions:
The research questions are
1.

How to identify customer experience choices and factors at an airport?

2.

What factors influence a passenger’s choice of an airport as their transfer point?

3.

How can an airport, inspire a new age of aviation, across all demographics to be perceived as a

travel destination?
In this paper, the researcher studies if a shift to Dubai makes sense for an international traveler when they
have to travel from East to West or vice-versa, examining the concept of hub and spoke system, measuring
customers and their demands along with their expectations.
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2.2 Development of Airports
The excitement of travelling through the air was immense, and the question of translating this whole new
experience into an architectural language was not solved all at once. It was in the 1930s in Europe that the
‘drama of modern air travel’ was expressed in terms of the first successful airports and the design of the
first-generation airports have been characterized as ‘naked airport style’ (Gordon, 2008).
Le Corbusier when he was the President of the Infrastructure Section of the first congress of French Aviation
proclaimed: ‘once on the ground, only one kind of architecture seems tolerable and perfectly admissible: that
of the magnificent airplanes which have brought you or will take you away, and which in front of you occupy
the visible space.
The Airport then seems to have to be naked, entirely open to the sky, full in the center of the field, with the
concrete runways. The beauty of an Airport is in the splendor or wide-open space’ (Mironov, 2020).

2.3 COVID19 Impact on Airports
COVID19 has not just placed a halt on life in general but has also led many businesses in various industries to close, and this has led to the stock market collapsing drastically. With such a massive impact, one of
the first industries to affect is aviation. Planes have been parked on runways and taxiways, stowed away
with a view it will be operated sometime soon. Airports are operating bare basics, catering to those traveling from their foreign country to origin or native for seeking assistance.
Incidents that occurred in the past have deemed aviation to decline but never has one incident of this
magnitude ever taken place that has brought the industry to stand still, closing airports and airlines to stop
operating at all (Juniac, 2020).
Recent studies have shown that the COVID19 impact on global scheduled passenger traffic, when
compared to previously planned historically for this time, would mean an overall reduction in the seats
offered by airline dropping to 51% with an overall decrease of 2,931 million passengers and an approximate loss of gross passenger operating funds to 395 billion dollars all from Jan to Dec 2020.

Figure 4: Passenger traffic evolution
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Figure 5: Passenger Revenue loss Jan to Aug 2020

Figure 6: Impact on International Traffic

While it is difficult to predict how many such tragedies will unfold precisely, we must learn from the current
and ready ourselves for any diverse set of scenarios in the future. Practices like temperature checks before
entering the airport and the need to travel with a health certification clear any illness is probably the new
norm. Many different solutions are being deployed, and further work is required to determine the most
efficient and useful best practices. Now we must ponder resolutions for extremely autonomous, hands-free
customer self-processing all the way through the journey.
Being an ecosystem, the industry will need to recover in a balanced manner across the different areas, not
being partial to any (Gittens, 2020). Air transport participants like airports, will have added influence for
support from the government if they join efforts to deal with climate change that could affect multiple participants from within and without the sector.

3.4 Research Methodology
The researcher adopted a Mono-Method Quantitative methodology approach for this analysis, analyzing
interactions between numerically calculated variables and interpreted using a variety of mathematical and
graphical techniques
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3.5 Research Strategy
The case here is the secondary data already collected & published by a focused community through interviews, surveys & online analysis to assess the drivers & expectations of Dubai International Airport travelers
was the case in this research (Awad, et al., 2019). The model suggested by the community to perform the case
study was hypothetical, and the two models used for interpretation were CFA & SEM (Confirmatory Factor
Analysis & Structural Equation Model respectively).

3.7.1 Quantitative Data Collection & Analysis Method
There are three critical stages of methodology used in this study: construct/survey architecture, collection &
processing of data being the second & third. This phase consists of the validation of observations, confirmatory factor analysis (CFA), ordinal regression, and modeling of structural equations (SEM).
SkyTrax website (SKYTRAX, 2018) and the Emirates Skywards system web feedback was also reviewed
for passengers who arrived or departed or were in transit during the period from April 2017 to April 2018.
The survey consisted of five categories representing the critical stages of their trip for passengers, namely:
check-in, terminal, airport-wide accessibility in addition to a system that addresses assurance and assurance,
empathy, and welfare for staff.
A five-point scale for Likert (Strongly Oppose, Oppose, Moderate, Accept, Agree Strongly) was used to gain
input on survey questions from respondents.

3.7.2 Sample Size & Sampling Technique
The study contains Quantitative Research gathered from 275 travelers (Awad, et al., 2019) who interacted
with DXB services on the date of testing and launch of the survey (16th August, 25th September, 28th October (2018) and 13th March 2019).
The researcher evaluated the survey using SEM of partial least squares that are optimal for multivariate data
with assumed mediation relations. It is believed that the law of mediation between structures and experience
reaction is played out by nationality and intention of visit.
The following model has many assumptions, such as:
H1. Each construction affects the experience of consumer trips.
H2. There is a clear connection between the building of others.
H3. Using satisfaction and impression, the experience is better described.
H4. Nationality partakes an effect on happiness & sensitivity.
H5. Travel purposes have an impact on happiness and impression.

Data Analysis
The three objectives are as explained in Chapter One being;
i.

How to identify customer experience choices and factors at an airport?

ii.

What factors influence a passenger’s choice of an airport as their transfer point?

iii.

How can an airport inspire a new age of aviation, across all demographics to be perceived as a travel

destination?
As its conventional in case study research papers, this study used published literature (secondary data) to
identify the airport passenger experience. (Eisenhardt, 2014) establishes that successful analysis would be
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intensely iterative, and this is something the study aims to determine. This section has great importance in
any research as it presents the data or findings. In addition to this, the researcher also relates the findings to
the existing literature in order to provide evidence

4.2 Themes
The thematic process was a quest for similar concepts that developed as essential to the explanation of the
phenomena (Fereday & Muir-Cochrane, 2006). By deeply understanding their interactions, the goal remains
to recommend a pattern that illustrates the incorporation of passengers into the real sphere. The method of
travelling within a terminal or concourse and understanding behaviors & perceptions and view the liminal
space in which travelers often spend time in, and whether a sense of freedom makes them move better. For a
diverse group of people who are often under immense emotional stress and time strain, airports are massive
networks open to the public and have a variety of objectives. A greater understanding of this experience can
benefit not only airport management but also the management of every prominent structure, such as the
hospital, museum, government house, shopping mall or theme park.
Many scholars have looked at the significance of the perspective of air travelers. The airport provides the
very first perception of the visiting region and is the starting point for an impressive tourist experience with
good service at the airport (Awad, et al., 2019). With new digital technology and tense rivalry, the Passenger
Loyalty Project is becoming an ever-expanding challenge. Visitors have become more knowledgeable; fewer
committed and expect a more comprehensive range of airports and air services. Airports and ground aviation
facilities are essential to complete airport services. In Europe, nearly 70% of all flight delays are reported to
be due to problems caused by ground airport facilities (EU Commission, MEMO/11/857, 2011).

4.3 Airport Service Quality Dimensions
Given the wide range of air passengers and the complexity of the process itself, ASQ evaluation remains a
complicated process. Considering the significance of evaluating ASQ and the difficulty of the method, several researchers have attempted to quantify ASQ by various mathematical models or through concentrating on
the critical drivers of ASQ (Awad, et al., 2019). A crucial challenge persists to extract the essential parameters
of ASQ applying a detailed and fair measuring instrument, by means of a survey or questionnaire. Numerous
academics explored and proposed that ASQ should be grouped into tiny measurements or structures to
promote and verify the efficiency of the calculation (Fodness & Murray, 2007).
Table 1 offers provides a model description of the theories used to test the ASQ discovered in the literature.
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Table 1: Airport Service Quality Measurements

A SERVQUAL model proposed that, irrespective of the nature of assistance, the experience of customers
can be assessed by five separate constructs: responsiveness, durability, assurance, empathy, and tangible
(Parasuraman, et al., 1988).
Reliability
Responsiveness

Expected
Service
Percieved
Service Quality

Empathy
Assurance
Tangibles

Perceived
Service

Figure 1: SERVQUAL model

Other research reasoned about SERVQUAL being general and predominantly not encompassing all aspects
of passenger transport at airports. Using the Rash modelling, which involves service, service, signage, and
illustration where Service includes a mix of duration of wait and the service aspect itself, while the service
landscape includes reliability, social causes, noise, and the atmosphere at the airport (Pantouvakis & Renzi,
2016). Finally, certain scholars used facilities, defense, environment, tangibles, staff, and private involvement in a part of their airport passenger experience report. They emphasized that standardized service
quality metrics do not extend to the airport industry because of its simplistic methodology and that various
considerations, such as check-in, protection, comfort, ambience, essential services, mobility, and price,
should be weighed (AncorSuárez-Alemán & Luis-Jiménez, 2016).
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4.3 Evaluation of Data
As mentioned in the previous literature there are three critical steps to the methodology used in this study;
construct/survey design, collection, and analysis of data. The phase consisting that of analysis of data
includes authentication of measurements, CFA & SEM modelling.

4.3.1 Survey
As can be seen from Table I, to measure the latent constructs, researchers used distinct observed variables.
This becomes mainly due to the number of countries, airports' potential and geography, management
strategies, and travelers' backgrounds and desires. The authors gathered preliminary data in this paper that
helped define the areas of concern for DXB Terminal 3 travelers. Management interviews, online feedback,
and query surveys are the origins of this preliminary data. In Table II, a description of the critical areas of
interest to travelers is given.

Table 2: Preliminary Data Collection

Online feedback from the SkyTrax website (SKYTRAX, 2018) and the Emirates Skywards system for
travelers who landed or exited or were en-route from April 2017 to April 2018 was also reviewed. Although
most of these reviews were found to be positive in nature, there were passengers who indicated that changes
were required. Although most of these reviews were positive, few passengers indicated that changes were
required. Also, a focused questionnaire with only one query asked passengers in February 2018, to select
what would perceive to be an aspect of enhancement from a range of several airport locations.
Based on the above preliminary data collection and literature review, a survey of five factors addressing the
critical aspects of their experience for passengers, namely: check-in, terminal, airport-wide mobility, and a
building that addresses employee assurance and empathy, and safety. Every other model is supported in the
defined survey by measured factors affecting / parameters translated into the questionnaire. As this study
explains, because it is a complex concept without a single model that suits everyone, ASQ dimensions vary
at different airports (Awad, et al., 2019). Nonetheless, the selected systems are comparable to other domestic
and multilateral studies. To gain data on survey questions from respondents, a five-point Likert scale is used
to (strongly oppose, oppose, neutral, accept, strongly agree).

4.3.2 Data Collection
Over four separate instances (Aug16, Sep 25, Oct 28 of 2018 and Mar 13 of 2019), the analysis got tested
and launched. This self-administered survey was performed right before boarding at DXB 's departure
boarding gates. Passengers were approached whether they would like to reply to the structured questionnaire and, if they accepted, were required to answer in a printed version of the survey.
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Around 80% of travelers decided to fill out the survey which was only in two languages (English & Arabic)
which was believed to be a drawback to the study's authenticity. Two hundred seventy-five passengers in
total participated to this study. Though, because they were partially filled out, 20 of these filled-in surveys
were omitted.
Table III lists the portfolios of respondents. 41.7 percent were females in particular, and the remainder were
males. Over two third of the respondents were observed to be below the travelling age of 40 years. From a
background perspective, the majority were origins of Middle East (ME) (34.5%) or Asia (36.5%).

Table 3: Survey Respondent's Portfolio

Nonetheless, about 30 percent of those filled up were from other nationalities. There seem to be three primary
reasons for traveling: wanting to visit relatives and friends, business, and leisure. More than half of passengers make the journey solo, while 37.6% travel with families & 25% do not have any kids. The ethnicity of
the participants and the differences in their cultures, in general, allow them to appear on DXB ASQ.

4.3.3 Data Analysis
The questionnaire is examined using structural equation modeling of partial least squares suitable for multivariate data with supposed mediation relations. The rule of mediation between structures and reactions to
experience is assumed to be determined by nationality and intention to visit.
Table IV recaps the crucial reliability coefficients statistics of the analysis, including the constant correlation
coefficient with the total indicators identified within the same construct, the average variance extracted
(AVE), CR, and Cronbach alpha. In comparison to the amount of conflict due to the measurement error, AVE
calculates the amount of variance that is captured by the construct. It is considered appropriate to have an
AVE value of 0.5 or above. Except for the versatility construct, all constructs demonstrate reasonable AVE
meaning.
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Those variables found to be having low Spearman correlation within the build have been excluded. For
example, CHK4 fails to correlate with CHK1–CHK3 variable due to the Spearman being close to 0 when
compared to others. The Cronbach reliability coefficient alpha for the construct will be reduced from 0.86 to
0.73, including the CHK4 portion of the CHK construct. This being the reason, CHK4 was excluded and not
included henceforth in any study. AVL4 also fails to correlate with AVL1-AVL3 and is also withdrawn.
Generally, observational indicators CHK4 and AVL4 being omitted from upcoming conversations, the
survey findings are accurate and reliable.

4.3.3.2 CFA Analysis
The loads for each build in the CFA will be restricted by its observational indicators and checked by fit tests.
As captured in the Table IV the structured loadings for the relevant p-value indicators are shown. Meanwhile,
we have to also consider the CFA model showed substantial probabilities between certain concepts, as
emphasized in Table V. The structure of availability did not comply with any other constructs.

Table 4: Survey Measurement Validation

113 | Westford Research Journal 2022 | Volume 2 Issue 1

Table 5: Covariance among constructs

However, there is a strong indication that the connection between check-in, terminal, assurance, and empathy, and mobility is high. Both of these four structures include an interaction between travelers and air
personnel. To meet their needs, a correct and polite response from employees to travelers' inquiries is essential. There is evidence that, based on the covariance table shown in Table V, the second hypothesis is accurate. In the case of terminal check-in, reassurance and empathy, and versatility, it is apparent.
Finally, reassurance and sympathy for mobility. The partnership with airport employees is essential in this
entire construction. The employee's ability to connect efficiently and fulfill their needs is vital.

4.3.3.3 Effect of nationality and purpose of travel
The effect of nationality and purpose of travel on satisfaction and impression was investigated by performing
a Kruskal-Wallis (K-W) test to compare medians. There is evidence of a difference in comfort and perception in the K-W test for nationality differences between travelers. Pairwise analysis of medians between
nationalities shows that the Middle Eastern and Asian are the only nationalities that are substantially different.
The happiness and impression of the Middle East is at least 1 higher than that of Asian tourists. A
Mann-Whitney test demonstrates clear proof of a satisfaction discrepancy and a mild proof of impression.
About the aim of traveling, the K-W does not produce any proof of a disparity in the satisfaction or impression of the visit's purpose. Finally, a correlation study shows no critical correlation between the degree of
happiness and the number of children traveling with the family.
Many agreed that such classes, particularly the elderly, families with small children, and inexperienced
travelers, faced additional difficulties in being processed. It appeared to be determined that these airport
passengers just would not fit into the regular networks. Participants expected that the airport would have to
speed up these classes so that others could easily follow their necessary procedures.

4.3.3.4 SEM modeling
This method examines influence of predictor variables, taking their correlation into account. In order to take
into consideration of the parsimonious model, irrelevant variables were omitted during the modeling
process. The findings (fig.2) show that check-in is driven by endogenous latent variable experience and
confirmation and empathy constructs only.
The research suggests that the majority of uncertainty is explained by the perception in the construction of
perception. The combined impact of Check-in on Expectation and Fulfillment and the overall impact of
Assurance and Empathy Build on Impression and Satisfaction. Although the results show that both
constructs have a significant effect, Check-in shows a more significant impact on impression and satisfaction
than Validation and Empathy.
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Figure 2: DXB travelers Experience SEM Model

4.4 Discussions of the finding
In this case-research study, the researcher examined the crucial factors leading to Dubai International T3
passengers' travel knowledge. To be precise, those elements associated to the phase of check-in, terminal
facilities, movement from check-in area to the gate (mobility), readiness of facilities, employee assurance
and empathy, and interaction. In particular, researchers have constructed a theoretical model that describes
the influence of check-in, assurance, and empathy, and availability on traveler satisfaction and impression.
CFA models indicate that travelers' satisfaction is primarily influenced by check-in, confirmation and empathy, and almost equal contribution availability. Surprisingly, the model did not recognize mobility as a
substantial provider to fulfillment or impression. It may be due to the close association between the three
essential constructs and mobility. Travelers communicate with airport or service staff when traveling from
the terminal to the concourse and use the available services and facilities. Providing multiple facilities along
the travel route was a strategic move adopted by airport management to improve travelers' experience.
The perception is primarily motivated by check-in, accompanied by employee guarantee and empathy. In the
satisfaction and not in appearance, the effect of availability is noticeable. The suggested framework emphasizes the importance of ethnicity mediation between satisfaction and impression. In contrast, satisfaction and
appearance are clarified on the one hand and travelers' impression on the other.
Results also show statistical proof of disparities between the Middle East and Asia, where DXB is more
pleased with the Middle East and has a more optimistic view than Asia. Communication networks with
travelers may be attributed to this. All signboards and information boards are posted in Arabic, the native
language of ME, and English. The main languages in Asia are Urdu, Hindi, and Chinese. Also, most staff,
especially at check-in and immigration, speak both Arabic and English. This result is consistent with studies
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(Pantouvakis & Renzi, 2016), who studied the perception of satisfaction and dissatisfaction of travelers at an
Italian airport according to their nationalities. There has been a suggested significant statistical disparity
amongst English and Italian travelers. Because of its essential role in shaping overall experience, these
results warrant a detailed and comprehensive overview of airport service requirements dependent on ethnic
background/language.
Likewise, the suggested model suggests that the trip's target does not have any fulfillment or understanding
of the effect of moderation. This result is in line with the study, which, due to the ride's encouragement,
showed no significant difference in the perception of travelers. However, it is not consistent with a study in
which it was reported that individuals who travel for work generally appreciate time than those who travel
for leisure (AncorSuárez-Alemán & Luis-Jiménez, 2016).
It is essential to realize that the CFA model disclosed a strong covariance among all the constructs except for
availability. A common factor in all of these structures, unlike availability, is the contribution of the human
element and the elegance of architecture and layout. Lastly, there is a strong relationship between satisfaction
and perception. This is in line with literature indicating that offering a quality of service; it increases the
perceived value (Parasuraman, et al., 1988).
The CFA and SEM models emphasize the importance of investing in improving check-in efficiency and the
vital law of employees' competence and authority in ensuring excellent traveler services. Based on further
analysis of check-in staff, it was found that luggage and visas were the most recurring check-in process problems. As a result, travelers with a visa issue or an excess luggage weight/dimension slow down and build
longer waiting times.

CONCLUSION
This research used an interpretive approach to explain airport passenger service phenomena, culminating in
their preference of airport as their favorite transition point along their journey. As such, it aims to draw on the
idea that it is possible to understand the viewpoint of anyone traveling through an airport, such as Dubai
International.
UNWTO forecasts that foreign travel will increase by 3 % to 4% by 2020 and by 3.3% annually by 2030
(Pololikashvili, 2020). A description of the results is given in this final chapter, and the contribution to the
information that this research has made is addressed. Any research has drawbacks, and they are known
before providing proposals for use in managing the airport in the study.
The sense of being physically anywhere is where the real world and the person come together. They are both
empirical and emotional, both in the world and in the individual (Larson & Urry, 2011).
Could this be what airports are to be passengers and the airport experience is to be passengers?
This research used phenomenological methods and applied them to an environment that many people are
very acquainted with and thus tried to uncover some of the implications that, although unstated, impact how
airport customers interact with the physical environment, procedures, and other space uses.
It would be possible to represent an increasingly diverse and demanding cultural community more profitably
in a secure setting by having a better understanding of these effects on the customer's behavior and the
approach to the airport environment. An open mind and relying on what is already known from the researchers' knowledge were involved in studying and analyzing the phenomenon of people's airport experience.
In 2009, Alain de Botton was invited to spend a week capturing people's experiences at London Heathrow
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Airport using Terminal 5 & he defended his decision saying that the terminal appeared to be a worthy and
fascinating haven of elegance and reason in a world full of mystery and irregularity. If one has been asked to
take a Martian to visit a single place that easily captures the spectrum of themes that flow through our society,
from our faith in technology to our destruction of nature, from our interconnectedness to our travel idolization, then it will have to be the departure and arrival halls that one will go (Botton, 2009).

5.2 Research Objectives
This research began with three primary objectives:
i.

How to identify customer experience choices and factors at an airport?

ii.

What factors influence a passenger’s choice of an airport as their transfer point?

iii.

How can an airport inspire a new age of aviation, across all demographics to be perceived as a

travel destination?
The research was focused on a systematic literature analysis in the hospitality, regional, and academic
tourism sectors, supplemented by a case study approach with an already published research that included
organized interviews and surveys with airport clients and other airport operators. The interpretive approach
was used to perform the research journal cyclically and iteratively.

5.3 Evaluation of Research Objectives achieved
Original Research Objectives Set

Research Objectives Met

How to identify customer experience choices and
factors at an airport?

The case study approach established setting
expectations and guidelines by prioritizing
customer service in airport business plans to
ensure that the customers are always considered in any airport decision

2

What factors influence a passenger’s choice of
an airport as their transfer point?

This research shows that there are a variety
of main variables. They included:
1. Physical setting and services are given to
the airport
2. The procedures and deliveries of the airport
3. Citizens at the airport; employees and
customers at the airport
4. The sense of place generated by the
synthesis of all of the above.
5. Personal attitude on the part of airport
customers

3

How can an airport inspire a new age of
aviation, across all demographics to be
perceived as a travel destination?

Research showcases how Dubai International
is focusing on elements of
1.Passenger segmentation
2.Investment in Technological Development
3.Investment in Process Improvement

S/N
1
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5.4 Contribution of the Study
Knowledge growth is the primary focus of research. This study has led to a better understanding of how
humans communicate with and react to the built world (Caelli, et al., 2003). More precisely, it explored the
intimate and emotional nature of flying through the International Airport Terminal. It is essential to understand how people respond to shared spaces, primarily through increasingly commercial ways of managing
travelers' arrival and departures to a country's territory. Suppose the transition of individuals to and from a
nation can be a pleasurable and hospitable experience.
Dubai International is good at what they do, and this can be seen with over 33 awards it has won till date.
From being awarded for
1. Airport Duty-Free Operator of the year, 1985 to
2. Best Airport for Overall Passenger Satisfaction at the IATA Global Airport Monitor in 2004 to
3. Favorite Airport for Layovers in 2015 to
4. Best Airport Middle East in 2019 to bag the most recent
5. Best Airport Digital & Social Media Award at the 2020 Travel Retail Awards.
Dubai International Airport has long been established as the biggest airport in the Middle East and is now
regarded as one of the best in the world. It was the mission to be acknowledged as such, and this recognition
is a reaffirmation of efforts to provide our clients with the best quality of service and facilities. Its goal is to
offer full customer loyalty and awards to consumers, making it much more critical (Maktoum, 2020).
All the above categories of achievements demonstrate that the concerns of size, protection, cleanliness,
leisure facilities, dining and personnel are all part of the overall ranking.
For the sixth year, Dubai International Airport has been recognized as the world's busiest airport for international travelers. The airport, headquarters to long-haul Emirates, had 86.4 million passengers in 2019, 6
million more than London's London-based Heathrow Airport. According to the current list of the International Civil Aviation Organization (ICAO) on the ten most dynamic and appealing airports in the world, Dubai
International Airport, DXB, placed third in the rankings of Atlanta and Beijing airports. The World Tourism
Organization has listed ten most diverse and crowded airports with excellent facilities and services as
aesthetic destinations, and Dubai airport has been recognized as the largest of its kind in the world in the
provision of duty-free shopping areas. One can stay at DXB for four days without leaving one's premises.
In terms of growth, Dubai has shown few decline signs, and GDP and airport growth are inextricably related.
In the economic growth of the state itself, DXB naturally plays an important role, with 97 percent of all UAE
tourists arriving by air and Dubai being the main port of call in this respect. Dubai is looking forward to the
next decade or so. Over the last few decades, growth has been exponential in airports and aviation. As we
continue to bear witness to the democratization of air travel worldwide, records are continuously broken
every year.
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ABSTRACT
The COVID-19 pandemic is considered a major disruptive event of this decade, raising unforeseen
socio-economic implications worldwide. This novel virus (SARS-CoV-2) has increased the influx of
patients in hospitals, and healthcare organizations are facing unprecedented constraints in their operations to
deal with increased demand and pressed capacity. For much of Africa, it seems likely that the larger infection
and mortality impact of COVID-19 is still to come. Like other African countries, Botswana adopted public
health and mitigation measures taken by states that were more advanced in their response to the pandemic.
It reacted rapidly despite limited resources and capacity. LSS implementation in hospitals has resulted in the
lowering of inventory levels and improving process efﬁciency and overall performance. All the Lean principles of specify value, value streaming, flow, pull and perfection were determined to varying degrees at the
University of Botswana clinic. The patient flow mapping which was devised at the facility employed the use
of Six Sigma DMAIC method to ensure that services are offered in a predictable and orderly manner. The
results showed that LSS principles were employed in the clinic and showed an overall positive impact on the
compliance to COVID-19 health protocols.
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INTRODUCTION
A significant disruptive event of this decade, the COVID-19 pandemic has had unanticipated global socioeconomic repercussions. The SARS-CoV-2 new virus has increased the number of patients entering hospitals, and healthcare organizations are now operating under previously unheard-of operational limitations
because of the heightened demand and constrained capacity (Leite et al., 2020). According to some, the
epidemic has reversed 25 years of human evolution (Gates, 2020). The pandemic may lead to increased
poverty and decreased access to healthcare in low- and middle-income nations much beyond the COVID-19
era (Evans, 2020). It took Africa 98 days to reach the first 100,000 cases, but it only took 18 days for that
number to double, and the rate is still increasing. For much of Africa, it seems likely that the larger infection
and mortality impact of COVID-19 is still to come (Cilliers, 2020).
Botswana recorded its first confirmed COVID-19 case on the 30 March 2020 (WHO, 2020). According to
the World Health Emergency dash board by WHO, as of 17 August 2021 there have been 142 380 confirmed
COVID-19 cases with 2 043 deaths and 262 236 vaccines administered. Like other African countries,
Botswana adopted public health and mitigation measures taken by states that were more advanced in their
response to the pandemic.
Lean Six Sigma (LSS) has been applied to various health care processes with the goal of improving operations. Lean is an integrated system of principles, practices, tools, and techniques focused on reducing waste,
synchronizing work flows, and managing variability in production flows. An important distinction in Lean
is between value- and non-value-added activities (de Koning et al., 2006). The use of Six Sigma reduces the
number of defective products manufactured or services provided, resulting in increased revenues and greater
customer satisfaction (Improta, 2019). The aim of this study is to assess the impact of the use of Lean Six
Sigma management principles and practices on compliance to COVID-19 health precaution measures at
University of Botswana (UB) clinic.
A managerial concept that combines Lean and Six Sigma is called Lean Six Sigma. Six Sigma seeks to
improve process output quality by locating and eliminating the sources of errors and reducing variability in
(manufacturing and business) processes, while Lean usually focuses on getting rid of the eight different types
of waste (or "muda").
The DMAIC phases are utilized by Lean Six Sigma similarly to Six Sigma. The five steps of Lean Six Sigma
are designed to operate with any process, product, or service that has a lot of data or measurable qualities
accessible and to find the source of inefficiencies.

1.3 Objectives
1. To determine the Lean Six Sigma management principles and practices used at the UB clinic.
2. To determine the impact of the use of Lean Six Sigma management principles on compliance to
COVID-19 health precaution measures at the facility.
3. To assess factors affecting the implementation of Lean Six Sigma practices at UB clinic.

1.4 Research Questions
1. Which Lean Six Sigma principles/practices are used at UB clinic?
2. What is the impact of Lean Six Sigma principles and practices on the compliance of COVID-19 health
protocols at the facility?
3. What are the factors affecting implementing of LSS practices at UB clinic?
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METHODS
This research was a case study of the University of Botswana clinic, which services approximately 20000
people within and outside campus in the capital city Gaborone. Observations, interviews records at the clinic
will be used for data collection. Mixed method was used as it aligns well with the Pragmatism philosophy
and the Inductive approach. Both quantitative and qualitative data will be collected and analyzed to assess
the impact of LSS on protocol compliance.

Sample

The study population consists of all undergraduate students, postgraduate (part time or fulltime) students and
staff at the University of Botswana, main campus in Gaborone. The University of Botswana Clinic made
20141 consultations in 2020 and issued 7710 prescriptions which were dispensed at the facility’s pharmacy.
Purposive sampling will be used to select 50 participants who have attended the clinic for influenza related
complaints and managed for SARS-CoV-2 related illnesses. These participants will fill self-administered
questionnaire. It will also be used to identify 20 staff members at the clinic to assess the staff motivation
levels. 5 more participants familiar with LSS will be purposively sampled for in-depth interviews.

Materials Used
Data was collected by a mixture of methods. Retrospective review of statistics of patient care variables at the
clinic was done, and data was extracted from Botswana Ministry of Health and Wellness approved registers.
A piloted, validated and self-administered questionnaire was used to collect the data from 50 participants and
20 staff members. Data on inventory status of PPE and other supplies was extracted from pharmacy and
laboratory inventory registers. The following table shows the Lean Principles, related variables and the tools
used to collect the related data.
Lean Principle
1.Specify Value

2.Value Stream

3.Flow

4.Pull
5.Perfection

Critical Success Factors
1.Comfort, treatment, respect,
Participation
2.Acessibility
1. Delays
2. Transfers & Referrals
3.Booking procedures
4.Interaction & Participation
1. Just in time
2.Scheduling
3.Multiskilled team
1.Accesibility
2.Interaction & Participation
1.Continuous improvement
2.Process Control

Key Performance indicator
Patient satisfaction index
Opening hours
No. of skilled personnel
Waiting time
Consultation time
Transfer time to isolation
Patient Satisfaction index
No.of tests; cases, suspects, contacts
Non-COVID 19 patients seen
Number of staff members trained on COVID 19
protocols
Staff satisfaction index
Waiting time after requesting testing
Patient satisfaction index
COVID-19 SOPs developed
Mapped processes
Staff satisfaction index

Tool
Questionnaire

Observation
Questionnaire

Observation
Observation
Questionnaire
Observation
Questionnaire

Table 1: Lean principles, variables & tools
In healthcare organizations, patients may be considered as customers. Keeping patients satisfied is considered as a top priority by many healthcare organizations. The traditional concept, that people need healthcare
and will continue to use the same health care providers out of necessity, even if they are not happy with their
services they receive, has been changing rapidly (Jayanta K. Bandyopadhyay 2005 ). Six Sigma is a powerful approach to quality improvement that can be used in healthcare organizations to meet needs and expectations of patients. Six Sigma projects that focus on improving/solving existing quality problems follow the
process of DMAIC (Define, Measure, Analyze, Improve, and Control)(de Koning et al., 2006).
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Ethical considerations
Ethical approval for the study was obtained from the Office of Research and Development at University of
Botswana. Permission sought from the Deputy Vice Chancellor, Student Affairs at University of Botswana,
to access clinical data and carry out the research at the University of Botswana clinic was granted. Confidentiality (anonymity and non-identification) of the study participants was maintained.

DATA COLLECTION
Both qualitative and quantitative data was collected to assess LSS practises and principles at work at UB
clinic. The data was collected both retrospectively and prospectively using different methods of questionnaires, in-depth interviews and observations. Observation methods included retrospective review of the new
clinic triage system which was developed in order to offer COVID-19 services at the clinic. Observation also
included retrospective review of registers for number of patients’ visits, number of SARS-CoV-2 positive
tests and stock levels for personal protective equipment and prophylaxis medication for COVID-19 related
complaints. These reviews were done from the period of September 2020 when the clinic commenced offering COVID-19 services to July 2021 the period ending the study. Questionnaires were used for both patient
and staff satisfaction surveys to assess the Lean principles of specify value, value stream and pull. In-depth
interviews were also used to collect qualitative data, which was coded and themes derived.

Stock levels
Month
Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Gowns
105
0
0
0
200
0
0
1030
1940
1750
1650

Masks
520
200
3020
1700
740
2100
4050
15200
13500
13100

Gloves
13000
16300
20500
16400
11000
12400
10800
35200
30900
33600
32700

Sani�zer(L)
30000
25000
25000
50000
20000
20000
15000
5000
50000
40000
35000

An�bio�cs(tabs)
686
626
596
696
696
646
225
315
477
420
300

Supplements(tabs)
15000
10000
15000
40000
40000
40000
20000
40000
40000
40000
10000

Table 1: Lean principles, variables & tools
160000
140000
120000
100000

Supplements(tabs)
An�bio�cs(tabs)

80000

Sani�zer(L)

60000

Gloves

40000

Masks

20000

Gowns

0

Figure 4: Stock levels trends
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Stock levels for personal protective clothing and prophylaxis medication in the facility are an indicator of its
ability to adhere to the stipulated COVID-19 protocols of quarantining suspects and close contacts, testing
them and transporting index cases to places of isolation. Gowns and masks have a high turnover in a health
facility which tests and continuously transports positive COVID -19 patients to isolation sites. This may
account for the relatively lower stock levels noted on Figure 4.

Staff satisfaction Survey.
The staff satisfaction survey was carried out using a questionnaire for staff at the facility. This was aimed
at assessing Lean principles flow and perfection with respective critical factors skilled personnel and
continuous improvement. Staff motivation levels are important for good service delivery. The patient
survey ratings are calculated in percentages by dividing the number of responses in under various items
by number of participants (n=20) multiplied by 100%.

Items
The
physical
conditions
in
which you work
Freedom
to
choose
your
own
working
methods
Your
fellow
workers
Your immediate
manager
The hours of
work
The attention
paid to your
suggestions
Your job
security
I feel very little
loyalty to this
clinic.
I am proud to
tell others that I
am part of this
clinic.
Often, I �ind it
dif�icult to agree
with this
institution's
policies on
important
matters relating
to its
employees.
For me this is
the best of all
possible clinics
for which to
work.
Future chance of
promotion

Dissatis�ied Neither satis�ied nor Satis�ied
Very
dissatis�ied
(%)
dissatis�ied (%)
(%)
(%)

Very satis�ied
(%)

10

30

10

40

10

10

80

10

20

40

30

80

20

70

10

10

10

10

20

20

40

20

10

10

40

20

40

10

40

60

60

10

60

30

30

10

10

20

10

10

20

40

Table 5: Staff Satisfaction survey
127 | Wesrford Research Journal 2022 | Volume 2 Issue 1

The survey showed most staff members are satisfied with working at UB clinic; 100% were satisfied with
their immediate managers, 90% noted it’s the best possible facility to work in during the COVID -19
pandemic,80% satisfied with the working hours, 60% with their job security and 100% proud to be part of
the working staff at the clinic. In the era of COVID-19 where HCWs work long hours and under risky
conditions, these high approval ratings by staff at UB clinic may demonstrate that they are satisfied with the
health protocols in place and the measures taken into consideration to ensure their safety. The flow of patients
may also assist in avoiding working after hours, improved efficiency and effectiveness contributing to
satisfied staff members. The high approval by staff for their managers also suggests the LSS principles that
the management adopted were accepted and adopted by the staff members pointing to a positive cultural
change.

4.6 In-depth interviews
The in-depth interviews were conducted with 5 purposively sampled participants. The participants had to be
familiar with the LSS principles, either used the UB clinic as customers and also familiar with the Botswana
health system. The five participants were a Medical doctor training to be a public health physician, a Professor in management who came for vaccination at the clinic, a previous LSS consultant in the United Kingdom
working as a lecturer at UB, a Health care manager and lecturer in faculty of Medicine and Manager of internal audit at UB who came for testing and COVID-19 management at the clinic.
The interviews were transcribed using the online software, otter.ai. Codes were generated and turned into
themes as below.

Codes
Missing time from work
Long queues
Waiting for long periods
Attend to patients on time
Avoid delays
Communicate with customers
Updates
Plan properly
Avoid wasting money
Vaccination programs
Overcrowding of patients
Spread infections
Increasing deaths

Theme
Waste
Process improvement

Good management
Covid-19 Health protocols

4.6.1 Waste
This theme represented all the participants’ views that the health system in Botswana has many areas of
waste that need to be identified. They noted delays at UB clinic in waiting areas, with long queues for
vaccination and testing. UB clinic services mostly a working population and students and all the delays
resulted in missing time from work. All the participants agreed that removing or minimizing time wastages
is important for good quality service and patient satisfaction.
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4.6.2 Process improvement
This theme encapsulated the participants’ view that both external and internal processes have to improve for
UB clinic to be able to offer services effectively and efficiently. The health professionals noted that the
vaccines used at the clinic were supplied by the government, therefore interruptions of supply resulted in
failure to vaccinate patients at UB clinic. Professor in Management stated that health care industry in
Botswana must employ LSS at all levels, from government level to facilities level and was confident that
positive results will emerge.

4.6.3 Good management
The participants all converged on the idea that successful response to COVID-19 in Botswana needs both
good clinical and management approaches. Established managers with experience in established
management methodologies such as LSS need to work closely with both clinicians and researchers in the
response. Areas of poor management noted by the participants were the shortage of vaccines and no clear
communication on the vaccination strategy in Botswana. The participants expressed disappointment of
Botswana vaccination rate of less than 10% as of July 2021 with increasing mortalities. They noted other less
economically developed countries in Africa have entered into agreements for vaccine supplies when
Botswana has failed to do so. There was a consensus that the ad hoc kind of leadership found in the health
care industry in Botswana is not equipped to address the emerging health challenges such as COVID-19.

4.6.4 COVID-19 health protocols
Under this theme, all the participants showed confidence that adhering to the set health protocols can help in
the response to COVID-19. They noted these protocols require resources, prudent management and
widespread public education. All participants agreed that LSS principles and practices can offer resilience to
health care during the pandemic. They noted and applauded the LSS practices at UB clinic but noted the
delays in waiting areas can undermine compliance to COVID-19 health protocols, as people spend more
time cross infection may occur and physical distancing also gets compromised.

4.7 Discussion
The first objective of the study was to determine the LSS principles and practices in use at the UB clinic. The
impact of these principles and practices would then be determined in relation to compliance to the set
COVID-19 health protocols as the second objective. The third objective of the study was to assess factors
affecting the implementation of LSS practices at UB clinic.
All the Lean principles of specify value, value streaming, flow, pull and perfection were determined to
varying degrees at the facility. All consultations at the facility were done in private rooms by qualified and
registered HCW’s; patient records were kept confidential with access available only for HCW’s. HCW’s
followed WHO and Botswana Ministry of Health & Wellness (MOHW) approved treatment guidelines.
Morning reports were held daily and presentations on customer care were regularly done. The facility
therefore upholds the principles of professionalism, confidentiality and customer focus in all its operations.
Access is a key factor in providing quality health care. The patient satisfaction survey showed that more than
70% of all participants were satisfied with all aspects of accessibility. Furthermore 64% of all the respondents
stated they would recommend someone else to use the facility. This shows that the value the clinic brings to
its patients is well defined and specified for their needs.
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The value stream principle was also found operational, with a booking system in place for vaccination. All
identified close contacts for index cases were contacted and booked for a test and directed to the ‘flu clinic’
instead of general services at the screening point. The patient satisfaction survey also showed that there was
good interaction between HCW’s and patients at the clinic with an approval by more than 60% participants
in all the aspects of staff interaction evaluated.
The patient flow mapping which was devised at the facility employed the use of Six Sigma DMAIC method
to ensure that services are offered in a predictable and orderly manner. Standard operating procedures were
in place to guide HCW’s on managing COVID-19 related complaints by patients to minimize variability in
processes and avoid individual HCW’s errors. Patients were routed to different areas of assistance. All
suspects and close contacts were tested for possible infection. A testing algorithm was developed as follows;
all contacts without any accompanying ‘flu’ like symptoms were tested with a rapid SARS-CoV-2 antigen
based test after 72 hours and discharged if negative.
64% of the participants in the patients’ survey noted that the facility was their clinic of choice, with reasons
including its easier accessibility, cleanliness and general staff interaction with patients. During the pandemic,
the demand for clinic visits, health education and testing for SARS-CoV-2 remains high, firmly establishing
the pull principle at the facility.
The third objective of the study identified the following as challenges in implementing LSS practices at UB
clinic; lack of professional training in LSS means that statistical methods that could be used in total quality
improvement in the clinic processes were not employed in this setting. The UB clinic functioning is
dependent of the national and district health systems. This potentially negates the impact of LSS at the
facility when there are delays and inefficiencies at other levels of the health system e.g delay in distribution
of vaccines resulted in delays in servicing the patients in the clinic.

CONCLUSION

The COVID-19 pandemic continues to cause disruptions in the healthcare sector worldwide. The continued
rising mortality and morbidity clearly demonstrates that the response to this pandemic must incorporate
established management methodologies alongside clinical approaches and scientific research for it to be
successful. Key to the response is developing resilience mechanisms for health sector to return to a level of
functionality that can support emerging infections and post COVID-19 health complications.
LSS implementation in health care settings has been shown to improve processes efficiency and overall
performance. This is important in the response to COVID-19 at all levels of the health system. Inefficiency
and poor performance can easily undermine the health protocols that have been set at facility level and
shown to be effective in controlling the spread of the SARS-CoV-2 virus. The results showed that LSS
principles were employed in the clinic and showed an overall positive impact of the principles applied. The
services at the clinic were customer focused and clear processes were being followed in management of
patients. The LSS principles allowed for a continuous availability of supplies and both the staff and patients
were satisfied with services offered by the clinic during the pandemic. The waste identified at the clinic
was delays in the waiting areas. This was noted to be because of daily delay of dispatch of vaccines from
the central store outside the clinic. Significant gaps were also noted in the use of LSS at the clinic, which if
addressed could further enhance the positive impact of LSS on compliance to the health protocols. The
study showed that the use of LSS principles in health facilities can help in compliance to COVID -19
health protocols and thus convey a level of resilience to health systems during the ongoing pandemic.
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this emergency. The study concluded that Saudi Arabia's Vision 2030 framework, set the way for digital
transformation. COVID-19 made it possible to promote and test this change. Artificial intelligence's application in integrating various data sources during future outbreaks in Saudi Arabia should be investigated
further.

INTRODUCTION
The swift spread of COVID-19 worldwide has led to a broad range of responses from the governments. Some
general measures taken by the government include the closing of schools, travel restrictions, prohibition of
public gatherings, making emergency investments in the healthcare sector, new outlines of social welfare
provisions, contact tracing and other related involvements to stop the increase of COVID-19, expansion of
healthcare system and management of financial consequences of these activities. Even though the governments have differed across and within the countries they assumed and how swiftly they adopted the measures
(Hale et al., 2020). During this pandemic, an interesting observation is that the governments imposed and
found the public to support the restrictive policies even in those countries where the level of trust in the
government is low (Sabat et al. 2020; Ying et al., 2020). Due to COVID-19, the governments have been
working in a situation of insecurity and ambiguity. The impact of the COVID-19 crisis at the regional and
local level is highly diverse, which calls for important implications for crisis management and policy
responses (Allain, 2020). In the Arab region, Saudi Arabia is regarded as the 2nd largest country whose population is in the middle age group, 15-64, while the ones in the age group of 0-14 make up 32.4% and 2.8%
respectively (General Authority of Statistics, KSA,2020).
The global COVID-19 pandemic has prompted a growth in the use of telemedicine, notably in Saudi Arabia.
It is that telemedicine may become a part of the "new normal." Although there have been a few research on
the use of telemedicine in Saudi Arabia, they are very rare. In general, telemedicine has not been widely used
in Saudi Arabia until lately. In Saudi Arabia, there have been challenges with telemedicine adoption, particularly in terms of physician and patient acceptance, technology, standards, and cultural/ethical-legal difficulties (Hashem et al. 2019). The Kingdom of Saudi Arabia is known around the world for having implemented
a COVID-19 outbreak management strategy that is regarded as best practice. In early January, the Kingdom
swiftly created country-specific guidelines based on WHO standards to cope with the new virus, based on its
experience with earlier coronaviruses such as MERS-CoV (Al-Muhanna et al., 2021).
Currently, much research has been conducted about how the governments made e-transformation in the
health sector. But how the government is carrying out the effective monitoring and assessment of e-health
apps is yet to be explored. Therefore, the study investigated the pro-active Saudi government's role in assessing community preparedness to overcome the virus through digital risk alignment and app-based risk mitigation process.

Aim of the Study
The research aimed to observe the role of pro-active government in assessing community preparedness to
overcome the virus through digital risk alignment and app-based risk.

Objectives of the Study
The objectives of the study are:
Review the role of government in assessing community preparedness to overcome the virus through
digital technology.
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Assess how the Saudi government has deployed ICT against the virus.
Investigate and examine the barriers that hinder further growth of digital health technology in Saudi
Arabia.

Research Questions
RQ1: Examining the 'Critical Success Factors' of Saudi Arabia deploying ICTs against COVID-19?
RQ2: ‘Risk vs Reward’ analysis of government assessing community preparedness to overcome the virus
through telemedicine apps?
RQ3: What are the barriers and challenges to further expand digital health technology in Saudi Arabia?

Saudi Arabia deploying ICTs against COVID-19 through telemedicine apps
SARS-COV-2 was discovered in Wuhan, which contributed to the global distribution of COVID-19. The
precautions taken to avert the pandemic, such as lockdowns and home quarantine, are unparalleled. These
preventive steps also entailed the use of technologies to keep all facets of humanity running smoothly (WHO,
2020). Saudi Arabia, represented through the Ministry of Health (MOH), has set aside significant money to
improve national healthcare services with the goal of providing high-quality care to citizens and residents
while also extending coverage. Saudi Arabia has been pro-active in introducing disease containment policies
during this pandemic and is also trying to address the community’s needs and demands promptly. The majority of Saudis have access to laptops, smartphones, personal computers, tablets, and other types of digital
service distribution, which has been much simpler than in the past (Digital, 2019). According to a study
conducted by Zaman et al. (2018) in Saudi Arabia, e-health is widely employed and plays a dynamic and
modern role in healthcare delivery. Their research examined how e-health was used and applied in the medical field. The study observed that the majority of clinical departments were utilizing e-health to its full potential.
To assist in the government’s reduction efforts, several informatics resources have been used by the Saudi
Ministry of Health to provide public health information at personal and group levels. The global COVID-19
epidemic has prompted a growth in the use of telemedicine, especially in Saudi Arabia. In general, telemedicine has not been widely used in Saudi Arabia until lately. In Saudi Arabia, there have been challenges with
telemedicine adoption, particularly in terms of physician and patient acceptance, technology, standards, and
cultural/ethical-legal difficulties. It's feasible that telemedicine may become a part of the "new normal."
Although there have been a few research on the use of telemedicine in Saudi Arabia, they are few and far
between. For example, in 2018, the Ministry of Health introduced Mawid, “Appointment,” a smartphone app
and a web-based application that serves as the first nationwide healthcare appointment portal (Mawid, 2020).
Another app called Sehaty, which means “My Fitness,” was released in August 2019 in an aim to offer a
diversified health-related advertising drives that used gamification and other community-based competitions
to target safe lifestyles (Al-Rabiah, 2020). During the pandemic, both of these apps were upgraded to include
a symptom checker that allowed people who were unsure whether they had contracted the virus to schedule
an appointment and get tested at COVID-19 testing centers in Saudi Arabia. The Health Electronic Surveillance Network (HESN) has been used as a credible origin of data for virus laboratory studies in Saudi Arabia
for surveillance purposes (Hassounah, Raheel and Alhefzi, 2020).

137 | Westford Research Journal 2022 | Volume 2 Issue 1

Analysis of government assessing community preparedness to overcome the
virus through telemedicine apps
To deal with the pandemic, the Saudi Ministry of Health recently added new functionality to the existing
telehealth facilities, which have been successfully integrated into the provision of healthcare using smartphone applications that include Mawid, Tabaud, Seha, Tawakkalna, and Tetamman (Jalabneh et al., 2020;
Muzafar and Jhanjhi, 2020). A recent cross-sectional survey of 402 Saudi and non-Saudi parents was
conducted to assess their expertise, attitudes, and practices regarding telehealth smartphone applications
(Seha and Mawid). According to the survey, 346/402 (86%) of respondents recognised the possible advantages of these smartphone apps and had used them to schedule appointments for their children in the past
(Alruzaiza and Mahrous, 2020).
In the past, Saudi Arabian health authorities have been trained to deal with the transmission of infectious
diseases associated with mass events such as the Hajj season (Shafi et al., 2008). According to studies,
travel-related diseases are the most common effects of overcrowding (El Bashir et al., 2007). The Saudi
Arabian health authorities are well-versed in how a mass gathering of people will result in a pandemic like
COVID-19, thanks to their years of experience (El Bashir et al., 2007).

Barriers and Challenges for expansion of Digital Health Technology
in Saudi Arabia
The COVID-19 has resulted in an increase in tension due to unexplained anxiety and loneliness. In this background, the National Center for Mental Health Promotion worked jointly on the launch of Labayh, a local
mobile advising and comforting application that aimed to offer free consultations to people suffering from
panic and anxiety manifestations during the current pandemic (Labayh, 2020). Furthermore, a series of
mental-health support programs for all healthcare providers in Saudi Arabia is unveiled by the Saudi Commission for Health Specialties (SCFHS) as part of its “Tetamman” program, as well as residents in training
(Daem, 2020). The SCFHS sent SMS text messages to healthcare staff urging them to remain healthy to
ensure their safety.
According to Al-Samarraie et al. (2020), several hurdles to the development and extension of digital health
technologies have been established in Middle-Eastern countries, with the following obstacles unique to
Saudi Arabia:
·

Infrastructure

·

System Quality

·

Technical support

·

Effective Monitoring

·

Strategic Planning

·

Feasibility Studies

·

Awareness and Motivation

·

Security and Safety

·

Privacy

·

System Quality

·

Technical support
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A key role played by technology in healthcare delivery is to save patient's lives, eliminate provider misunderstanding, and reduce mistakes, both of which represent patients’ health (Aldosari, 2014). The application of
technology in healthcare delivery is also assisting hospitals in achieving a paperless concept and, as a result,
reducing the time for healthcare delivery (Zaman et al., 2018). However, there are several roadblocks to
technology adoption in healthcare delivery that must be resolved.
In Saudi Arabia, some of the studies looked at the challenges of using technology in healthcare delivery. For
instance, the e-health barriers encountered in Saudi Arabia were investigated by Almuayqil, Atkins and Sharp
(2016). The study revealed that lack of connectivity of health information services is perceived as the main
reason for the failure of e-health by the citizens, as well as the healthcare professionals. However, lack of
medication safety is perceived as the main barrier to e-health by information technology specialists. El-Mahalli, El-Khafif and Al-Qahtani (2012) investigated telemedicine problems in four hospitals in Saudi Arabia’s
Eastern region. The results showed that the biggest obstacle to healthcare services implementing telemedicine is lack of awareness about the technology.

Research Design
The research undertakes a quantitative method approach. The researcher approached two different sectors of
Saudi Arabia, one was the Ministry of Health and other the Ministry of Communication and Information
technology. For primary data, employees were contacted from both the sectors of the Kingdom. These two
resources were used for the collection of primary data. Moreover, the literature reviewed by the researcher
were based on Saudi Arabia’s experiences which were documented using the published official announcements, media updates and publications, news clips, published data and peer reviewed literature as well as
professional discussions. The data sources were in two languages Arabic and English. A literature search was
performed from January 2020 to April 2021. The researcher collected, examined, and synthesized the information and moved towards the definitive conclusions.
Furthermore, the researcher asked the directors to provide all the necessary details (such as names and
contact details) pertaining to the employees. Survey questionnaires were distributed via e-mail to employees
belonging to both the sectors of the Kingdom. Also, the data extracted from the participants was kept confidential. This was done to maintain the privacy of the participants as well as the trust.

Study Population and Sampling
According to Raosoft application, the research considered a total of 93 participants as the sample size.
Random sampling technique is a selection method in which the sample members are selected by chance but
with a known probability of selection. Therefore, this study adopted a random technique where a survey
questionnaire was e-mailed to 93 employees of MOH and MCIT altogether (Lavrakas, 2008).

Data collection

Questionnaire is a technique used for data collection. In this process, each person is asked to respond to the
same set of questions in a pre-determined order (Saunders and Lewis 2012). Questionnaires are used for
explanatory or descriptive research; they are linked with other methods in a multiple methods research design
and are used to collect responses from a large sample prior to quantitative analysis. Therefore, this study used
a close-ended survey-questionnaire constructed on Google Forms and distributed to the participants via
e-mail. The questionnaire used a 5-point Likert scale ranging from strongly disagree to strongly agree
(Appendix 1).
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Validity and Reliability
For the survey questionnaire reliability was checked through Cronbach alpha coefficient. Based on the statistical analysis, the test of item reliability was measured and showed that Cronbach’s alpha value was 0.77
which indicates that the research instrument was valid to be used.

Ethical Approval
Ethical approval from the Ministry of Health and Ministry of Communication and Information Technology
of Saudi Arabia was taken before the research process began.

Results
According to the research methodology as described in chapter 3 of this dissertation, a survey questionnaire
was distributed via e-mail to all the employees working at MOH and MCIT. The questionnaire comprised of
22 questions which were categorized under 4 sections namely, Assessing the Current state, Determine Strategies and Activities, Develop Plans and Assessing community preparedness against COVID-19 through
telemedicine Applications. The following is the result of the study:
Table 1, 2 and 3 answer the first and second research questions and table 4 answers the third research question
of the study. Table 1 shows 3 statements pertaining to “assessing the current state” which shows that MOH
and MCIT were aware of their role and responsibilities as (46.15%) during the emergency caused by
COVID-19. Moreover, they were fully equipped (40.66%) with the required resources such as skills, training
and equipment, technology and preparedness. Lastly, they were able to achieve the capability functions like
performance measurement (37.36%).

Table 1: Assessing the Current state
Assessing the Current state

Strongly
Disagree
%

1- MOH and MCIT are
aware of their roles and 0 (0.00%)
responsibilities in this state of
emergency.
2- MOH and MCIT was fully
equipped with resource
element
such
as 1 (1.10%)
preparedness, skills and
training and equipment and
technology.
3- MOH and MCIT were able
to
achieve
capability
functions
such
as;
1 (1.10%)
performance measurement.

Disagree
%

Agree %

Strongly
Agree %

Neutral
%

2 (2.20%)

35
(38.46%)

42
(46.15%)

12
(13.19%
)

5 (5.49%)

36
(39.56%)

37
(40.66%)

12
(13.19%
)

3 (3.30%)

34
(37.36%)

34
(37.36%)

19
(20.88%
)

Table 2 shows the strategies and activities planned by MOH and MCIT against the declared emergency. The
results showed that both the ministries were able to review supplementary information sources which helped
to identify the needs and gaps (46.15%). They were also able to analyze the risk assessment findings
(48.72%). Lastly, there was an emergency management response from MOH and MCIT (42.31%).
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Table 2: Determine Strategies and Activities
Determine Strategies and Strongl
Activities
y
Disagre
e
1- MOH and MCIT were 0
able
to
review (0.00%)
supplementary information
sources to identify the needs
and gaps.
2- MOH and MCIT 2
analyzed the existing data (2.56%)
for risk assessment findings.
3-There was an emergency
management response from 0
MOH and MCIT.
(0.00%)

Disagree

Agree

Strongly
Agree

Neutral

4
(5.13%)

36
(46.15%)

24
(30.77%)

14 (17.95%)

3
(3.85%)

38
(48.72%)

18(23.08
%)

17 (21.79%)

2
(2.56%)

33
(42.31%)

30
(38.46%)

13 (16.67%)

Table 3 shows the development of short- and long-term plans developed by MOH and MCIT against the
emergency situation. The result shows that MOH and MCIT developed concrete plans which were
short-and-long- term both (39.73%). Also, they were able to design sustainable scale back initiatives which
were devised on the basis of recent needs of assessment, gaps, priorities and goals (43.84%). Lastly, they
were able to demonstrate and evaluate strategies by participating at various levels of exercises, planned
events and real incidents (45.95%).

Table 3: Develop Plans
Develop Plans

Strongl
y
Disagre
e
1- MOH and MCIT developed 0
concrete organizational plans and (0.00%)
initiatives to attain short- and longterm goals.
2- MOH and MCIT built, sustain or 0
potentially scale back initiatives which (0.00%)
were based on the recent assessment of
needs, gaps, priorities and goals.
3- MOH and MCIT demonstrated and
evaluated strategies by participating at 0
different levels of exercises, planned (0.00%)
events and real-incidents.

Disagree Agree

Strongl
y Agree

Neutra
l

4
(5.48%)

29
(39.73
%)

25
15
(34.25% (20.55
)
%)

6
(8.22%)

32
(43.84
%)

22
13
(30.14% (17.81
)
%)

5
(6.76%)

34
(45.95
%)

19
16
(25.68% (21.62
)
%)

Table 4 shows how MOH and MCIT assessed the preparedness of communities against the pandemic via
telemedicine applications. They were able to identify the services offered via telemedicine applications
(48.57%). The authorities such as national and local allowed the implementation of these apps (50.00%).
There was a continuous assessment mechanism established by MOH and MCIT (38.57%).
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Table 4: Assessing Community Preparedness against COVID-19 through Telemedicine
Applications

Assessing
community Strongly
preparedness against COVID- Disagree
19
through
telemedicine
Applications
MOH and MCIT identified the 0 (0.00%)
services to be offered via
telemedicine apps.
0 (0.00%)
The national and local regulatory
authorities
allowed
the
0
implementation
of
these
(0.00%)
applications.
Prior experience of using instant
text messaging or texting for 0
(0.00%)
health promotion was there.

Disagre Agree
e

Strongly
Agree

Neutral

3
34(48.57
(4.29%) %)

24
(34.29%)

9(12.86
%)

3(4.29
%)

24(34.29%
)

8(11.43
%)

4
36
(5.71%) (51.43%)

18
(25.71%)

12
(17.14%
)

6
8.57%

15
21.43%

23
32.86%

35(50.00
%)

26
37.14%

1
The level of digital literacy of (1.43%)
potential users is known.

5
33
(7.14%) (47.14%)

9
(12.86%)

22
(31.43%
)

1
MOH and MCIT had experience (1.43%)
in remote monitoring of the
patients/users.
0
(0.00%)
Medical staff or hospitals were
prepared to use telemedicine apps.
0
MOH and MCIT have the (0.00%)
infrastructure
necessary
for
providing telemedicine services.
1
Incentives have been put to (1.45%)
promote the use of telemedicine
apps.
0
The workload involved in (0.00%)
launching of the applications in
the current situation has been
identified.
0

5
36
(7.14%) (51.43%)

11
(15.71%)

17
(24.29%
)

7
(10.14
%)

31
(44.93%)

13
(18.84%)

18
(26.09%
)

6
33
(8.57%) (47.14%)

11
(15.71%)

20
(28.57%
)

7
(10.14
%)

29
(42.03%)

15
(21.74%)

17
(24.64%
)

7
(10.00
%)

32
(45.71%)

11
(15.71%)

20
(28.57%
)

4
35
(5.71%) (50.00%)

16
(22.86%)

15
(21.43%
)

(0.00%)
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Table 5 shows the multiple regression results of governance mechanism. The four areas of measuring the
governance such as assessing the current state, determining strategies and activities, developing plans and
assessing community preparedness against COVID-19 through telemedicine applications were taken into
consideration. Significant values which ranged between ± 0.50 and ± 1 showed a successful criterion of
governance whereas those values which ranged between ± 0.30 and ± 0.49 showed a medium level and lastly
values below +. 29 showed a low degree of governance in those areas.

Table 5: Multiple Regression Analysis of Governance Mechanism

Model Summary
Model
R
1
ANOVAa

.85a

R Square

Adjusted R Square

.73

.61

Std. Error of the
Estimate
.59

Model

Sum
of df
Mean Square F
Squares
1
Regression
42.13
20
2.10
5.99
Residual
15.46
44
.35
Total
57.60
64
a. Dependent Variable: The governance mechanisms have been established.

Coefficients
Assessing the Current state
Model
1

Unstandardized
Coefficients
B
Std. Error
(Constant)
.14
.20
MOH and MCIT are .70
.20
aware of their roles
and responsibilities in
this
state
of
emergency.
MOH and MCIT was -.62
.16
fully equipped with
resource element such
as preparedness, skills
and
training
and
technology.
MOH and MCIT were -.08
.12
able
to
achieve
capability functions
such as; performance
measurement.
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Standardized
Coefficients
Beta

Sig.
.00b

t

Sig.

.60

.68
3.39

.49
.00

-.67

-3.90

.00

-.09

-.67

.50

Determine Strategies and Activities
MOH and MCIT were .07
.11
.07
.62
.53
able
to
review
supplementary
information sources to
identify the needs and
gaps.
MOH and MCIT -.24
.13
-.27
-1.83
.07
analyzed the existing
data
for
risk
assessment findings.
There
was
an -.16
.18
-.14
-.87
.38
emergency
management response
from MOH and MCIT.
Develop Plans
MOH and MCIT .05
.16
.05
.32
.74
developed
concrete
organizational plans
and initiatives to attain
short- and long-term
goals.
MOH and MCIT built, .40
.14
.44
2.78
.00
sustain or potentially
scale back initiatives
which were based on
the recent assessment
of
needs,
gaps,
priorities and goals.
MOH and MCIT .13
.13
.14
.95
.34
demonstrated
and
evaluated strategies by
participating
at
different levels of
exercises,
planned
events
and
realincidents.
Assessing community preparedness against COVID-19 through telemedicine
Applications
MOH and MCIT .64
.15
.61
4.23
.00
identified the services
to be offered via
telemedicine apps.
The national and local -.40
.17
-.37
-2.33
.02
regulatory authorities
allowed
the
implementation
of
these applications.
Prior experience of .03
.12
.04
.30
.76
using instant text
messaging or texting
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for health
was there.
The level of digital -.04
.09
-.05
-.48
.62
literacy of potential

these applications.
Prior experience of .03
.12
.04
.30
using instant text
messaging or texting
for health promotion
was there.
The level of digital -.04
.09
-.05
-.48
literacy of potential
users is known.
MOH and MCIT had .02
.09
.02
.23
experience in remote
monitoring of the
patients/users.
Medical
staff
or .50
.13
.60
3.76
hospitals
were
prepared
to
use
telemedicine apps.
MOH and MCIT have -.33
.11
-.40
-2.80
the
infrastructure
necessary
for
MOH and MCIT have -.33
.11
-.40
-2.80
the
infrastructure
necessary
for
providing
telemedicine services.
Incentives have been .20
.12
.23
1.59
put to promote the use
of telemedicine apps.
The
workload -.00
.10
-.00
-.01
involved in launching
of the applications in
the current situation
has been identified.
The staff has been .18
.11
.21
1.63
informed about the
expansion
of
telemedicine apps.
The
patient
care -.08
.12
-.08
-.62
agenda
has
been
changed due to the
need
of
remote
consultation.
a. Dependent Variable: The governance mechanisms have been established.

.76

.62
.81

.00

.00
.00

.11
.98

.10

.53

Table 6 shows multiple regression analysis of continuous assessment mechanism. The four areas of measuring the governance such as assessing the current state, determining strategies and activities, developing plans
and assessing community preparedness against COVID-19 through telemedicine applications were taken
into consideration. Significant values which ranged between ± 0.50 and ± 1 showed a successful criterion of
governance whereas those values which ranged between ± 0.30 and ± 0.49 showed a medium level and lastly
values below
+. 29 showed a low degree of governance in those areas.
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Table 6: Multiple Regression Analysis of Continuous Assessment Mechanism

Model Summary
Model
R
.78a

1

R Square

Adjusted R Square

.61

.44

Std. Error of the
Estimate
.80

ANOVAa
Model
1

Regression
Residual

Sum
Squares
46.05
28.35

Total

74.40

of df
20
44

Mean Square

F

Sig.

2.30
.64

3.57

.00b

64

a. Dependent Variable: Continuous assessment mechanisms have been established.
Coefficients
Assessing the Current state
Model

1

Unstandardized
Coefficients

B
(Constant)
.15
MOH and MCIT are .27
aware of their roles
and responsibilities in
this
state
of
emergency.
MOH and MCIT was -.40
fully equipped with
resource element such
as preparedness, skills
and
training
and
equipment
and
technology.

Std. Error
.27
.28

.21

Determine Strategies and Activities
MOH and MCIT were .06
.17
able
to
achieve
capability functions
such as; performance
measurement.
MOH and MCIT were .06
.15
able
to
review
supplementary
information sources to
identify the needs and
gaps.
MOH and MCIT .00
.18
analysed the existing
data
for
risk
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assessment
findings.
There
was
an -.07
.24
emergency
management response

Standardize
d
Coefficients
Beta

t

Sig.

.20

.55
.98

.58
.33

-.37

-1.83

.07

.06

.35

.72

.06

.44

.65

.00

.01

.99

-.05

-.28

.77

gaps.
MOH and MCIT .00
analysed the existing
data
for
risk
assessment findings.
There
was
an -.07
emergency
management response
from MOH and MCIT.
Develop Plans

.18

.00

.01

.99

.24

-.05

-.28

.77

MOH and MCIT .45
.22
.42
2.06
.04
developed
concrete
organizational plans
and initiatives to attain
short- and long-term
goals.
MOH and MCIT built, -.27
.19
-.26
-1.42
.16
sustain or potentially
scale back initiatives
which were based on
the recent assessment
of
needs,
gaps,
priorities and goals.
MOH and MCIT .02
.18
.02
.15
.87
demonstrated
and
evaluated strategies by
participating
at
different levels of
exercises,
planned
events
and
realincidents.
Assessing community preparedness against COVID-19 through telemedicine
Applications
MOH and MCIT .27
.20
.22
1.31
.19
identified the services
to be offered via
telemedicine apps.
The national and local .04
.23
.03
.18
.85
regulatory authorities
allowed
the
implementation
of
these applications.
Prior experience of -.13
.17
-.12
-.79
.43
using instant text
messaging or texting
for health promotion
was there.
The level of digital .07
.13
.07
.54
.59
literacy of potential
users is known.
MOH and MCIT had .01
.12
.01
.09
.92
experience in remote
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monitoring
of the
patients/users.
Medical
staff
or .19
.18
.20
1.05
.29
hospitals
were

messaging or texting
for health promotion
was there.
The level of digital .07
literacy of potential
users is known.
MOH and MCIT had .01
experience in remote
monitoring of the
patients/users.
Medical
staff
or .19
hospitals
were

.13

.07

.54

.59

.12

.01

.09

.92

.18

.20

1.05

.29

Medical
staff
or .19
.18
.20
1.05
.29
hospitals
were
prepared
to
use
telemedicine apps.
MOH and MCIT have -.12
.16
-.13
-.79
.43
the
infrastructure
necessary
for
providing
telemedicine services.
Incentives have been .02
.17
.02
.12
.90
put to promote the use
of telemedicine apps.
The
workload .27
.13
.29
1.95
.05
involved in launching
of the applications in
the current situation
has been identified.
The staff has been .41
.15
.43
2.77
.00
informed about the
expansion
of
telemedicine apps.
The
patient
care -.21
.17
-.20
-1.26
.21
agenda
has
been
changed due to the
need
of
remote
consultation.
a. Dependent Variable: Continuous assessment mechanisms have been established.

DISCUSSION
The aim of this research was to observe the role of pro-active government in assessing community preparedness to overcome the virus through digital risk alignment and app-based risk. To achieve this aim, the study
designed three research questions. Considering the first research question, “Examining the Critical Success
Factor of Saudi Arabia deploying ICTs against COVID-19?” The MOH and MCIT of Saudi Arabia was able
to successfully use all the technological resources to deploy ICT against the pandemic. Moreover, they were
aware of their role and responsibilities in the state of emergency and were able to achieve the capability
functions like performance measurement. This finding is in line with the finding of Digital, (2019) which
stated that Saudi Arabia has been pro-active in introducing disease containment policies during the pandemic
and majority of the Saudis have access to laptops, smartphones, personal computers, tablets and other forms
of digital service distribution.
Considering the second research question, “Risk vs Reward analysis of government assessing community
preparedness to overcome the virus through telemedicine apps?” The study found that MOH and MCIT were
148 | Westford Research Journal 2022 | Volume 2 Issue 1

able to analyze the existing data for risk management findings as well as there was an emergency management response from both the ministries. Also, they identified the services to be offered to the people via
telemedicine apps. These applications were approved by the national and local regulatory authorities for
implementation process. Before this, the system already had instant text messaging or texting facility for
health promotion. Moreover, the government also identified that the users’ digital literacy level was up to
mark. Both MOH and MCIT had the required infrastructure for providing telemedicine services to the
community people. These findings are in line with the findings of Muzafar and Jhanjhi (2020) and Jalabneh
et al (2020) as they state that to deal with the pandemic the Saudi government recently added new functionality to the existing telehealth facilities which have been successfully integrated into the provision of healthcare
using smartphone applications.
Certain statements such as MOH and MCIT have the infrastructure necessary for providing telemedicine
services, incentives have been put forward to promote the use of telemedicine apps, workload involved in
launching of the expansion of telemedicine apps. Patient care agenda changed due to the need of remote
consultation, governance mechanisms have been established and continuous assessment mechanism have
been established. All these statements identified at what level the hurdles/barriers and challenges were found
by both the ministries. The study found that these challenges and hurdles were surely there but the ministries
were able to tackle them adequately which helped them to expand the digital health technology further.
The outcomes of this study should motivate policymakers and hospital administrators in Saudi Arabia to
integrate applicable eHealth treatments into normal health care systems. Digital health education programs
should be developed simultaneously for successful implementation, so that current and future health care
providers can build the necessary positive attitudes as well as practical skills and abilities.
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ABSTRACT
This study aims to examine the student’s satisfaction level having online mode of classes. The study was
conducted in a higher education institution that is offering online international MBA and DBA program
during 2021-time frame. The research used purposive sampling method from selected online students and
questionnaires were given via google forms. Questionnaire used 5-point Likert scale for easy tabulation and
interpretation. The data was analyzed using SPSS Software for descriptive statistics. The findings of the
study are presented in the results and discussion part of the study.
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INTRODUCTION
Higher education is not an excuse for the student’s satisfaction. In this study it shows how that the study of
satisfaction in the marketing context gained popularity following a seminal study by Oliver (1981). Satisfaction is understood as a psychological state resulting from comparison-related expectations and performance
within a consumer experience, a cognitive process (Oliver & DeSarbo, 1988) or an affective state (Mano &
Oliver, 1993). Based on this concept, various models, methods, and paradigms have emerged within the
research field (Oliver, 1981).
The concept of satisfaction has been intensively investigated in the educational setting during the last 30
years and has been used for a variety of objectives. Fraser and Treagust (1986) validated a technique for
capturing assessments of a higher education institution's physical environment. Griffith (1996) looked at
parental satisfaction with a school, whereas Casidy and Wymer (2015) looked at how satisfaction affects the
establishment of a brand.
Quality is a multi-dimensional construct in higher education, and there is no unanimity on a single definition
(Green and Harvey, 1993). Every HE stakeholder has their own definition of service quality. This paper
considers the perspective of one of the most significant stakeholders in higher education: students. Because
of the fierce competition in higher education, students are now treated as customers who pay fees and use the
services of a service institution (Marzo-Navarro et al., 2005a). Other academics, such as Gremler and McCollough (1999), Sander et al. (2000), and Hill (1995), regard students as higher education service consumers.
There are various alternative viewpoints in the literature that suggest students could act as producers, products, or clients (Guolla, 1999). Service quality in higher education is described by O'Neill and Palmer (2004)
as the "distance between what a student expects and what they perceive to have got." Oliver (1997) defines
satisfaction as the fulfillment of pleasures, which indicates that consuming satisfies some need, purpose, or
want, and this fulfillment leads to pleasure. Consumption yields a result in exchange for a pleasure anticipation (Oliver, 1999). Although there has been an attempt to apply the concept of satisfaction to higher education, there are few references for it, implying that student happiness is a multi-faceted term (Richardson,
2005).
Students' satisfaction is their subjective assessment of various educational results and experiences
(Elliott and Shin, 2002). Student satisfaction is a continual process that is shaped by the experiences students
have on campus. Several experts believe that satisfied students disseminate a positive message and, as a
result, encourage friends and acquaintances to enroll in their university and possibly take further courses
(Helgesen and Nesset, 2007). Students who are happy have a positive impact on their motivation and fundraising (Elliott and Shin, 2002).
According to Ziethaml et al. (2008), satisfaction and service quality are two distinct notions, with satisfaction
being a larger construct of which service quality is a part. Another point of contention in the literature is how
to assess service quality. The critique has centered on dimensional instability (Cronin, Taylor, 1992; Finn,
Lamb, 1991; parasuraman et al., 1985) and the role of expectations in the measuring instrument (Cronin,
Taylor, 1992; Finn, Lamb, 1991; parasuraman et al., 1985). (Adil et al., 2013; Cronin, Taylor 1992; Gallifa,
Batalle 2010; Teas 1994). These criticisms have prompted the development of new methods for assessing
service quality. Cronin and Taylor (1992) created the SERVPERF instrument, which focused solely on
respondents' impressions. We employed the three-factor SERVPERF instrument to test the service quality
construct in our research framework because our study also focuses on the higher education business.
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Objectives of the Study:
The primary objective of the study is to find the student’s satisfaction level having online classes.

Research question:
Do online learning have any positive impact on the level of student’s learning and their satisfaction from it.

Literature Review
Satisfaction is a concept that refers to the assessment of perceived disparities between a product's expectations and its performance after consumption (Oliver, 1981). After realizing the necessity to monitor student
happiness as a means of assessing the overall effectiveness of higher education institutions (Martirosyan,
2015; Wilkins & Stephens Balakrishnan, 2013), researchers have attempted to map this satisfaction construct
in recent decades. The strategic and economic importance of satisfaction studies in higher education has
attracted academic and management attention in a variety of higher education research fields, including
public universities (Gruber, Fuß, Voss, & Gläser-Zikuda, 2010), private institutions (Arif, Ilyas, & Hameed,
2013), e-learning programs (Sun, Tsai, Finger, Chen, & Yeh, 2008), graduate-level programs (Carter, 2009),
and extension (Marzo-Navarro, Pedraja-Iglesias, & Pilar Rivera-Torres, 2005).
The plethora of research on satisfaction in higher education institutions conducted in recent decades, as well
as the varied methodological approaches employed in prior studies, has made it difficult to pick between the
various possibilities for assessing satisfaction constructs. Furthermore, in higher education, there are an
overwhelming number of constructs (antecedents and consequents) that relate to happiness. As a result,
researchers have sought to determine the magnitude of both the antecedent and subsequent conceptions of
satisfaction (Sultan & Yin Wong, 2014).
This paper show meta-analysis adds to higher education research by providing: (a) a systematic review of
major studies of satisfaction in higher education, (b) a better understanding of the satisfaction construct in
higher education, (c) a classification of the primary existing relationships between antecedent and consequent constructs and satisfaction, (d) a more reliable calculation of the strength and magnitude of these
relationships, and (e) a summary of the main indicators.

Measuring satisfaction in higher education

Despite the fact that satisfaction is a popular topic in the literature on services, its lack of robustness in terms
of measuring antecedent and subsequent behaviors has been highlighted (Yavas & Babakus, 2010). Our
systematic review discovered several discrepancies in the antecedents and effects of satisfaction in higher
education, with the curriculum antecedent construct serving as an example. In China, a study found a significant and negative relationship between a course's curriculum and student satisfaction (Liu, 2012), whereas
studies in Romania (Munteanu, Ceobanu, Bobâlca, & Anton, 2010), the United Arab Emirates (Wilkins &
Stephens Balakrishnan, 2013), and Armenia (Martirosyan, 2015) found a significant and positive relationship.
Consequences had some inconsistencies as well. In higher education institutions, Athiyaman (1997) found
no significant correlation between satisfaction and intention to recommend. Other investigations, such as
Ledden and Kalafatis (2010) and Clemes, Gan, and Kao (2012), have found robust links between these two
constructs (2008). The association between the constructs was shown to have strong correlations in these two
investigations, with r =.839, r =.677, and r =.766, respectively.
These disparities could be explained by several variables. First, there is significant variation in the validity
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and reliability of the scales used to assess satisfaction in different studies (Duarte, Raposo, & Alves, 2012;
Wilkins & Stephens Balakrishnan, 2013) that appear to have inflated parameters (r =.951; r =.940, respectively), whereas the results of other studies are close to tolerable limits (Ali, Zhou, Hussain, Nair, & Ragavan,
2016). Second, the number of variables employed to measure the satisfaction construct is inconsistent.
Single-variable measures have been used in studies (Marzo-Navarro et al., 2005), as well as two (Sultan &
Yin Wong, 2014), three (Liu, 2012), four (Hanssen & Solvoll, 2015), five (Wilkins & Stephens Balakrishnan,
2013), six (Duarte et al., 2012), and twelve (Casidy & Wymer, 2015) variables. Third, while some research
employed measures drawn from the educational context (Casidy & Wymer, 2015; Malik, Danish, & Usman,
2010), others utilized scales that are often used in the commercial environment (Casidy & Wymer, 2015;
Malik, Danish, & Usman, 2010). (Athiyaman, 1997; DeShields, Kara, & Kaynak, 2005).
With this background in mind, the current study conducted a comprehensive assessment of the literature on
educational satisfaction in order to acquire a better understanding of the antecedents and implications of these
behavioral interactions. We wanted to use meta-analytic research to objectively investigate the correlations
between these constructs and satisfaction and draw conclusions about them.

Factors Influencing Academic Achievement
The education literature reveals that factors affecting pupils' overall academic achievement have gotten a lot
of attention. On the other hand, little research has been done on the elements that influence distance learners'
success (Cookson, 1989). The research that has been done thus far has primarily focused on demographic
factors that influence student achievement. Biner, Bink, Huffman, and Dean (1995) reviewed the findings of
others on characteristics such as gender (Carr & Ledwith, 1980; Oxford et al, 1993), age (Rekkedal, 1983;
Souder 1993), occupation (Carr & Ledwith, 1980), job experience (Rekkedal, 1983), and marital status (Carr
& Ledwith, 1980). (Dille & Mezach, 1991). The factors cited above will be described in more detail in the
review that follows. Different levels of schooling and subject matter categories are identified in the research
evaluated since both are predicted to have confounding effects on the effect of the other criteria connected to
students' academic achievement.
The preceding implies that consumer happiness can be extrapolated to instances in which the student is a
client. Others' approach to measuring educational quality is consistent with known educational psychology
theory and research. Guolla (1999), for example, took this approach and treated students like customers,
recognizing that they had received a highly valued service. "Since they have taken several courses earlier,"
Guolla added, "students would consider themselves skilled consumers of the service experience" (p. 3).
High-satisfaction students participate in positive word-of-mouth communication, such as passing on recommendations to peers. Other students may suggest programs, return as graduate students, recruit new students,
or donate on a regular basis as alumni. Students that are dissatisfied make negative comments, such as
complaining to a department chair or a dean. At all of these activities, the students are acting as if they were
shoppers in a store.
Quality dimensions are product/service specific, according to Oliver (1997), whereas satisfaction is based on
quality and other external factors beyond management's control. Quality, according to Anderson, Fornell, and
Lehmann (1994), is based on current perceptions, whereas satisfaction is based on previous, current, and
projected experiences or outcomes. According to Guolla (1999), in the context of education, a student's
pleasure may be influenced, among other things, by bad classroom facilities or other factors that an instructor
cannot control. He argued that satisfaction encompassed more than just a measure of quality, arguing that
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pupils can immediately assign a value to the current quality of instruction, but that satisfaction also includes
their assessment of future implications.

Factors Influencing Student Satisfaction
Few studies of distant education have paid close attention to student satisfaction. However, Biner, Dean, and
Mellinger (1994) recognized its significance, stating that student satisfaction influences retention, motivation, commitment, and learning. "...maintaining high levels of distant learner satisfaction within any tele-education program could result in the following direct and important program-related benefits," these writers
continued:
•

Reduced student dropout rates. Because satisfied distance learners are less likely to withdraw from

classes for non-academic reasons, higher distance student satisfaction should result in reduced program
attrition rates.
•

An increase in the number of referrals from current students. Increased student referrals of friends

and family members to a distant education program can arise from high distance learner satisfaction.
•

Student motivation is at an all-time high. High distance learner satisfaction does not always imply

high distance learner motivation; yet poor distance learner motivation is almost always the result of low
distance learner satisfaction.
•

A stronger commitment to a tele-education program is required. Students who are happy with their

program are more likely to stay with it. In this context, commitment refers to an individual's belief in the
program's long-term viability.
•

Improved learning. Although favorable reactions from distance learners to a telecourse do not

guarantee student learning, negative ones are likely to have a negative impact on learning.
Biner, Summers, Dean, Bink, Anderson, and Gelder (1996) detailed research of 699 undergraduate students
enrolled in 33 real-time, interactive telecourses that looked at satisfaction with various aspects of the
telecourse, student demographics, and previous telecourse experience. The most significant influences on
course satisfaction were gender differences and experience. Male students were happier with the various
features of the courses than female students. Age has no bearing on satisfaction with any of the aspects
studied.
In both academic and non-academic (workplace) settings, satisfaction is a well-studied topic. Students'
satisfaction data is used by colleges and universities to assist them adapt their curriculum to the needs of a
changing marketplace (Eyck, Tews & Ballester, 2009; Witowski, 2008). It is critical to analyze effectiveness
metrics related to the curriculum of each institution, department, and program to make curriculum more
successful and responsive (Ratcliff, 1992; Elliott & Healy, 2001; zgüngör, 2010; Peters, 1988; Billups, 2008;
Aman, 2009). Direct performance measurements (e.g., comprehensive exams, projects, and presentations)
and indirect performance measures (e.g., students' happiness with the curriculum) can both be used to assess
a curriculum's effectiveness (Jamelske, 2009; Witowski, 2008). The second strategy (indirect performance
measures) or gauging satisfaction with the curriculum is the focus of this research. Several studies have
investigated student happiness (e.g., Astin, 1977; Bryant, 2009; DeShields, Kara, & Kaynak, 2005; Pascarella & Terenzini, 2005), and most of them agree that highly satisfied students are more likely to stay in school
and eventually graduate. Student happiness is also negatively connected to student complaints about counseling, job preparation, and the need for additional courses or the effectiveness of current courses, according to
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some study (e.g., Korn, Sweetman, & Nodine, 1996).
Surveys of student satisfaction are critical in determining whether schools and universities are accomplishing
their goals. It is common knowledge that qualified graduates are the most important product of educational
institutions. An excellent curriculum is required to best prepare students so that they are sought after by
employers after graduation. In order to promote and support their higher educational institution as a student
and as an alumnus, students must grasp the value of their education and be content with their overall experience. Satisfaction is a useful metric since several studies have shown that, other things being equal, satisfied
people are more inclined to put forth more effort than dissatisfied people (Bryant, 2006; zgüngör, 2010). As
a result, satisfied students (with the curriculum) are more likely to put out more effort in their academic
studies, such as attending classes on a regular basis and becoming more interested in their schoolwork and
institution.
In both academic and non-academic settings, interest in factors impacting satisfaction has grown.
Furthermore, this parameter assumes that the extent of the hidden studies' effects is zero, while they could be
negative or positive with lesser strength. As a result, the number of research needed to improve the effect
grows (Borenstein et al., 2009). Orwin (1983) proposed a variation of Rosenthal's formula that allows a
researcher to specify the number of missing studies needed to elevate the total effect to a level other than zero
(Borenstein et al., 2009).

Research Methodology
This study was conducted in the higher education institution that is offering online international MBA and
DBA program during 2021-time frame.
To assess student accomplishment, student satisfaction, demographic characteristics, and student perceptions
of course quality, a modified version of an established instrument was employed. The Flashlight TM Current
Student Inventory (TLT Group, 1997) was used to produce a survey instrument originally created by Virginia
Polytechnic Institute and State University and adapted from the paper of Chiu, 2002. The research used
purposive sampling method from selected online students and questionnaires were given via google forms.
Questionnaire used 5 point likert scale for easy tabulation and interpretation. The researcher used an SPSS
Software to analyze the descriptive statistics.

Results
The survey has been conducted during the Covid 19 pandemic and it has been sent all throughout the MBA
and DBA candidates to know their responses. The following data to wit:

Table 1. Respondents Profile In terms of Degree
DEGREE

Valid

Frequency

Percent

Valid Percent

Cumulative
Percent

MBA

24

44.4

44.4

44.4

DBA

30

55.6

55.6

100.0

Total

54

100.0

100.0
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Table 1 Depicts That ,Majority Of The Respondents Who Answered The Survey Is A DBA Candidate. It
Shows 55.6 Percent Are Doctor Of Business Administration And 44.4 Are MBA Students. This Shows That
They Are Eager To Give Feedback In Terms Of Their Online Satisfaction In Higher Education Services.

Table 2 Respondents Profile in Terms of Gender

Valid

Frequency

Percent

Valid Percent

Cumulative
Percent

FEMALE

12

22.2

22.2

22.2

MALE

42

77.8

77.8

100.0

Total

54

100.0

100.0

Table 2 shows that in terms of gender, 77.8 who answered the survey were male at 77.8 percent while 22.2
percent of them were female. This can be inferred that the male was active in answering the survey compared
to female as they are outnumbered. In the study of O’Connor, et.al , (2015) that These issues highlight a basic
paradox in Western society's higher education: despite rising female involvement at undergraduate and
postgraduate levels (Fiske, 2012), women's access to senior positions remains constrained (EU, 2013). Since
the expansion of girls' access to higher education is not a recent occurrence, it cannot be assumed that the
latter will inevitably increase. In the 1970s, women began to catch up to males in terms of enrolment, and by
the early 1980s, they had exceeded them, with the pace of female enrolment expanding about twice as fast
as the rate of male enrolment (Fiske, 2012).

Table 3. AGE

Valid

Frequency

Percent

Valid Percent

Cumulative
Percent

19-25 years old

2

3.7

3.7

3.7

26 - 30 years old

3

5.6

5.6

9.3

31- 35 years old

6

11.1

11.1

20.4

36- 40 years old

16

29.6

29.6

50.0

40- 45 years old

12

22.2

22.2

72.2

46-50 years old

11

20.4

20.4

92.6

51 - 55 years old

4

7.4

7.4

100.0

Total

54

100.0

100.0

Table 3 shows majority of the respondents aged 36 – 40 years old which is 29.6 percent of the total respondents meanwhile, 3.7 percent of the responses were from 3.7% of the sample. That means that the respondents were more matured enough to rate their satisfaction in online learning compared to those aged 19 – 25
years old.

Table 4. Level of Satisfaction
Questions

Strongly Agree Neutral
Agree
well 19
28
5

1.The course was
organized
2.The course aims and 24
objectives were made clear

25

161 | Westford Research Journal 2022 | Volume 2 Issue 1

2

Disagree

TOTAL

3

Strongly
Disagree
0

3

0

54

55

3.Grades were assigned
fairly
4. The written objectives
agreed with those actually
taught in the course
5.The course materials
helped me learn
6. All materials and
resources
needed
to
complete the class were
accessible
7.The main web site for the
course was easy to use
8. I was challenged to solve
problems in the course
9.Course assignments were
relevant and helped me learn
the course material
10. There are other features
and functions that should be
added to the main web site
for the course
11. I learned about principles
and theories in the course
12. The course helped me to
understand the ideas and
concepts
13.I learned how to apply
techniques to complete
activities in the course
14. The course developed my
ability to solve problems
15. The course materials
prepared me for assessments
and examinations
16. The time and effort
required for completing
assignments was what I
expected for the course

20

24

9

1

0

54

21

24

7

2

0

54

24

22

6

2

1

55

20

29

6

0

0

55

12

31

10

2

0

55

13

26

11

4

1

55

24

25

4

2

0

55

11

21

22

1

0

55

18

29

4

2

0

53

22

25

5

2

0

54

23

24

4

4

0

55

19

26

7

2

0

54

14

28

9

3

1

55

15

24

12

3

1

55

17.
The
tests
and
assignments were suited to
the objectives of the course
18.
The
tests
and
assignments enabled me to
demonstrate what I had
learned
19.The technology used in
the course was appropriate
for performing the tasks
required
20.The technology used in
the course was appropriate
for performing the tasks
required

18

30

6

1

0

55

14

30

8

2

0

54

12

31

6

5

1

55

3

10

16

21

5

55

162 | Westford Research Journal 2022 | Volume 2 Issue 1

21. The procedures for
taking case studies and/or
presentation in the course
caused problems
22. I received help learning
and using the technology
used in the course when I
needed it
23.I spent too much time
trying to access the course
site on the LMS
24.My computer skills were
adequate to complete the
Course
25. Because the course was
online, I was more confident
that I would do well
26. I acquired skills that will
be useful in my profession
27.Because the course was
online, it was easier to juggle
my course work with my
work
and/or
home
responsibilities
28.Because the course was
online, I put in less time
traveling to and from class
29.I would not have taken
the course if it was not
offered online
30.I interacted with other
students about the ideas and
concepts taught in the course
31.The course made me feel
isolated from other students
32.The course allowed me to
communicate with people
from outside campus
33.The course allowed me to
work on assignments with
other students
34.I actively participated in
scheduled interactions about
the course material
35.I was encouraged to
interact with the instructor
about the ideas and concepts
taught in the course
36.I
received
detailed
comments on assignments
from the instructor
37.I received comments
from the instructor on
assignments quickly

3

7

18

24

2

54

14

33

6

0

1

54

0

6

15

25

8

54

26

26

1

1

0

54

6

18

18

11

1

54

22

22

6

2

0

52

21

26

5

2

0

54

29

22

1

1

1

54

24

11

8

5

6

54

10

17

20

5

2

54

3

8

21

20

2

54

7

17

17

12

1

54

3

10

21

16

4

54

8

29

12

4

1

54

14

34

4

1

1

54

15

25

10

3

1

54

12

24

11

6

1

54
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38.I was encouraged to ask
for clarification when I
didn’t understand something
39.Feedback
on
examinations and other
graded
materials
was
valuable
40.Methods of evaluating
my work were fair and
appropriate
41.I felt comfortable asking
the instructor an awkward
question
42.I
felt
comfortable
disagreeing
with
the
instructor
43.I was encouraged to
discuss my academic goals
and/or career plans with the
instructor
44.I felt isolated from the
instructor
45.The course was just as
good as or better than the
same material in a face-toface course
46.I will take another online
course
47.I prefer to take all courses
online
48.I would have preferred to
answer this survey online
49.I would recommend the
course to others
50.Overall, I have been very
satisfied with the course

20

31

2

0

1

54

13

29

7

2

3

54

15

29

8

0

2

54

17

28

8

0

1

54

10

28

15

1

0

54

10

24

16

2

1

53

0

7

12

28

7

54

8

24

15

4

3

54

13

25

12

3

1

54

13

19

9

9

4

54

12

27

14

0

1

54

22

26

4

2

0

54

20

32

1

1

0

54

Table 4. In question 1, the respondents shows that 28 agree that the course was well organized but 3 have
shown that they disagree that it is well organized. Question 2 depicts 24 students strongly Agree and 25
students Agree that course aims, and objectives were made clear during the course. Next question was about
grades, if it was assigned fairly and only 1 student disagreed where in 44 students agreed that the assignment
evaluation was fair. Next question was to understand if the written objectives agreed were taught during the
course for which 21 students strongly agrees and 24 students agreed whereas 7 students had neutral opinion
with only 2 students with disagreement. Similarly, 24 students strongly agreed and 22 agreed that the course
materials really helped them learn, only 7 students had neutral opinion and 2 students disagreed.
Question 6 was to know if all the materials and resources were accessible for the completion of the course,
for which 20 students responded strongly agreed and 29 students agreed where in only 6 students with neutral
feedback and 0 disagreement. Question 7 explains easy to use interface of LMS. The results show that most
the persons agree on this with means of 31 out of 55 responses, and 12 students strongly agree. Only 2
students had disagreement and 10 reviewed it as a Neutral.In Question 8 it depicts whether students were
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challenged to solve problems during the course. The respondents responded that they agree on this that they
were challenged to solve problems and yield results 26 with mode of 55 respondents. All the modules were
designed in a way that it gives them chance to relate the studies with their own work environment. The managers/bosses may need to build capacity to show confidence, in enhancing performance and effectiveness. While
13 students strongly agreed and just 1 student strongly disagreed the fact. Out of 55 respondents, Students
were asked “regarding the course assignment were relevant and helped them learn course material?” Of those
responding, 43.6% (24) replied that they had had a very positive or positive experience overall. Only 3% (2)
of students said that their experience was not so good. In Question 10, only 20% students responded strongly
agree and 38% students agreed that LMS needs more features and functions, but 40% students had neutral
opinion on that with just 1 disagreement.
In Question 11, students were asked if they learned about principles and theories, for which 34% students
responded strongly agree and 54% with agreement, only 4 students had neutral thought about it and 2 with
disagreement. The next question was to understand if the course helped them to understand the ideas and
concepts, 47 students agreed with 5 students were neutral. They also learned how to apply techniques to
complete the activities given during the course and it also developed the ability to solve problems. The Course
materials used prepared students for assessments and examinations, almost 50% students agreed to the fact
with 25% who chose strongly agreed. The time and effort required for completing the course was exactly as
per the expectations. Almost 80% students agreed that the assignments were suited to the objectives of the
course and it enabled them to demonstrate what they learned. Out of 55 respondents, 43 students agreed that
the technology used in the course was appropriate for performing the task and 26 students disagreed that the
technology did not work properly. Only 13% students agreed that they faced issues in the procedure for taking
case studies or presentation during the course wherein 47 students agreed that they received help learning and
using the technology in the course when it was required.
For the Online studies, computer skills are mandatory and in the next question students were asked if their
computer skills were adequate to complete the course and 52 responds agreed but only 11 students agreed for
the confidence in taking the online course and their ability to complete it. Question 26 asked whether they
acquired the skills, which will be useful for them in the professional life and 44 students agreed with only 2
disagreements. Online course was easier to manage work/life/study balance and also saved time in travelling
to attend onsite classes. During the covid era, when the whole world was going online, 35 students agreed that
they would not have taken the course if it was not offered online but still 11 students disagreed.
Online classes offer an attractively flexible experience to students. Often, they don’t have to meet for class on
a set schedule, which can save them time, money, and energy. However, asynchronous learning necessitates
that you, as an instructor, put extra thought and energy into promoting student-student interaction. There is a
very real potential for isolation and disconnection in online courses (Besser & Donahue, 1996; Kerka, 1996),
and you must plan well to avoid this possibility. The good news? Building a classroom community that helps
students overcome such feelings of isolation has been shown to increase their engagement, lead to higher
grades, and deepen their learning (Young & Bruce, 2011; Cho et al., 2007; Ascough, 2007), only 27 students
agreed that they interacted with other students about the ideas and the concepts taught in the course, and 20
students had neutral opinion about the same, where as 15% students felt isolated from other students during
the course. Interaction is at the heart of the online learning experience. One of the foundational theories in
distance education is Moore’s transactional distance theory, which emerged from his doctoral research into
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educational programs where the instructor and student were physically separated (Moore and Kearsley,
1996). 24 students agreed that this course allowed them to communicate with people from outside campus
and also helped them to work on the assignments with other students. 54% students agreed that they actively
participated in scheduled interactions about the course materials and 63% agreed that they were encouraged
to interact with the instructor about the ideas and concepts taught in the course.
Getting feedback is a powerful construct in the design of quality online learning, and quantified dimensions
of learners’ feedback experiences can be leveraged to improve effectiveness, increase efficiency, and maintain appeal in online courses. 46% students agreed and 28% strongly agreed that they received detailed
comments on assignments from the instructor in the timely manner and encouraged to ask for more clarifications in case they didn’t understand something. Feedback on assignment were considered valuable by 54%
students only 6% students had disagreement to that. Methods of evaluations were fair and appropriate, and
students felt comfortable asking the instructor any awkward questions. 51% students felt comfortable
disagreeing with the instructor whereas 28% students have neutral thoughts about it. Students were encouraged to discuss their academic/career goals with the instructor. 35 students disagreed that they felt isolated
from the instructor but still we had 13% students who felt otherwise. The course was as good as any
face-to-face course, and 38 students out of 54 respondents agreed to take another online course.
Overall, 48 students responded that they would recommend the course they took with others and 52 students
were very satisfied with the course.

CONCLUSION
In this regard, traditional delivery of course should adapt to the current trend in online learning and teaching otherwise, Covid 19 have disrupted the way the delivery of courses on site. It is the prerogative of the
college to device different teaching methodologies in order to draw the attention of the students while on
online learning as it may not draw interest of the learners since they can turn off the camera. Break-out
rooms, cases, and brainstorming while on online class so that the students can interact with the other
students. Otherwise, they will not be able to network with the other students. In terms of curriculum, it
should be revised all the time as what the industry needs otherwise it is prone to obsolescence. Upgrading
also of the software for LMS will be a challenge to the service providers.
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ABSTRACT
The current study aimed to focus on the demand aspect of the oil and gas industry where several
factors influence economic development, energy transition plan, government policies, technological
development etc. Mainly impact of renewable energy, nuclear energy and Electric Vehicles on oil and
gas industry is notified to analyze oil and gas industry demand by 2030.Various effective renewable
energy forms and carbon reduction techniques are also discussed in this report. Data analysis id done
using mixed methods - Quantitative and Qualitative Analysis Were Survey and interview questionnaire
are used to collect data and analyze. Finally, conclusions are drawn, and recommendations are given
based on the research analysis.

INTRODUCTION
Background
Covid19 impact and economic downturn caused oil and gas industry to face several problems like
employee health safety and capital constraints. Huge integrated O&G companies have to focus on
transition towards lower carbon future, as there is pressure from consumers, investors, and policy. Due
to the pressure, companies have invested in wind, solar and other sources of energies which are
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estimated to be around US $350 billion (about $1,100 per person in the US) per year globally. Companies need to focus on several channels like decarbonizing energy sources, optimizing operation capacities, establishing better investment priorities, introducing advanced technologies, adopting latest policy
requirements in view of reducing carbon future. (dickson, 2020)
Oil and gas industry is used to highs and lows of economic and price cycle. After Covid 19 impact
economies are expected to deal with adverse deteriorated fiscal balances and effect of muted business
investment on labor market and consumer spending in 2021.Though oil demand fell by 25% in
April2020, cutting losses to 8% it is anticipated to rise in 2021 but to remain lower than pre covid
levels also 4% less in base case. In Americas, many O& G companies laid off their employees in 2020
estimated around 14%. Moving to a new energy future is hard and compels companies to take up bold
decisions. (2021 oil and gas industry outlook, 2021)
Oil is the main source in the transport sector. Oil extraction is done from underground reservoirs or
taken out from shale tar sands. Processed crude oil is refined as fuel oil, LPG, gasoline, and other
non-fuel products, after extraction. Nonfuel Products like fertilizers, pesticides, pharmaceuticals, and
plastic require oil for creation. Oil spills are responsible for environmental destruction and causes 45%
greenhouse gas emission. There are health issues caused due to oil combustion and respiratory. On the
other hand, natural gas is another because which leads to 29% greenhouse gas emission but serves
better than coal and oil. It widely provides heating, electrification and for industrial process. It has a
Methane component in it that is also produced by decomposing municipal waste and manure from
livestock production. (EESI, 2020)
Fossil fuels which are sources like oil, coal, propane, and natural gas consist of more than 80% of 2019
total energy consumption in US. Alternative sources are termed as less effective and costlier than these,
as global infrastructure is more suitable for using fossil fuels. Hence the government gives subsidies
for choosing clean energy at home or for vehicles. Fossil fuels emerge from olden times’ biological
matter that has been held in pressure for thousands of years. There is limited amount of fossil fuel in
crust and cannot be recreated faster. It is estimated by experts that by 50 to 150 years we may run out
of fossil fuels. As the use of fossil fuels contributes to global warming, alternative energy is very much
required to be brought in. Lower emission, low pollution, low cost can be advantageous by studying
the viability of each alternative to O&G energy. (Kopp, 2021)
For reducing carbon emissions, we need huge transformations in electricity production and consumption (use of renewable), stop deforestation, better transportation system (EV’s and Hydrogen mobility),
Recycling. Federal policy which charges the price on carbon emission is required. More trees need to
be planted, as trees consume carbon and generate oxygen. Advanced and latest technology which sucks
carbon from air (Direct Air Capture) or prevents it from producing smokestacks (Carbon Capture and
Storage) must be introduced and adopted widely. (solarimpulse, 2020)

Aim
The aim of the present study was to determine entire oil and gas industry demand factors analysis &
the threat bought in by alternative sources of energy against demand in O&G industry. The analysis of
energy mix was done to ascertain the future possible energy structure that can be built. The study was
done by researchers on ways to lower Carbon emission.
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Objectives
1) To determine the effect of renewable and alternative energy sources and Electric vehicles against demand
of O&G by 2030.
2) To analyze total energy mix and to figure the best possible source of energy in future.
3) To know the methods used to lower carbon future in O&G industry.

Research Questions

1) What is the future scenario of the oil and gas industry by 2030? Impact of renewable energy and Electric
vehicles on O&G industry.
2) How is alternate source of energy affecting the O&G industry and what is the best possible source of
energy that must be adopted?
3) What are the solutions adopted by O&G industry to lower Carbon emission?

Demand for oil and gas against alternate energy and Electric vehicles

Few global oil giants disagreed with speculations that oil and gas demand can be destroyed in the next
decade because of developments in renewable and electric vehicles. The transition plan from fossil fuels is
a highly interested area demanded by investors in O&G industry. Few experts in the Houston annual
gathering stated oil demand would keep rising even after the climate change issues. IEA mentioned no sign
of peak oil demand in the next 5 years and consumption would rise. Saudi Aramco CEO Amin Nasser
stated in CEAR Week conference Houston that 99% of market still has internal combustion engine. Unless
electricity used in Electric vehicles comes from clean source, their adoption does not impact climate
change. And also renewable cannot do this cheaply in upcoming years. (Kent & Bustillo, 2018)
As per EIA (Energy Information Administration) due to pandemic, world consumption of petroleum and
fuels fell by 9% (92 million b/d) in 2020 compared to 2019 which was biggest fall in 40 years. On 20 April
2020, WTI (West Texas Intermediate) oil price fell lowest from $17.85 to -37.63 which were negative first
time in US. All fuels demand declined globally whereas stocks increased.
Global Warming is expected to reach 1.5-degree C between 2030 and 2052 at the current rate. Recently
Variable renewable energies like Wind and solar electricity have made very strong market penetration. In
developing countries traditional renewable like biomass for cooking and heating accounted 7.5% and
10.6% of modern renewable like Thermal, Hydropower, Wind and solar PV accounted out of TFEC. Even
though after the great development of renewable in electrification, the global target to achieve PA2050 not
on track.
Decarbonization PA20250 goal can be met if supply of oil and gas is reduced and replaced by other energy
source additionally by applying other measures like CCS (Carbon Capture Sequestration). Still CCS is
considered to be effective but expensive. Also various technologies like no flaring, improved energy
efficiency, eliminating fugitive emission, use of green hydrogen can be used to reduce GHG emission
(Basel, 2021).
Lithium which is main element in batteries accounts 71% of metal end use as per US Geological survey.
Chemical companies are ramping up production as EV’s demand increases swiftly. One of huge Lithium
producing company named Alebemarle Corp of US anticipates global demand to rise 14% as demand was
300,000 metric tons last year and forecast to reach 1.1 million tons by 2025. HIS Markit Ltd speculates
battery powered electric vehicles consisted 3% of light vehicle last year and would rise 13% by 2025 and
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20% by 2030.Automotive manufactures Tesla Inc CEO Elon Musk stated last year company would be
needing 3 terawatt hours of battery production by 2030 which is same as 2.3 million tons of Lithium
for them alone (Maidenberg, 2021).
Electric vehicles which are treated as best means to reduce traffic energy security and pollution issues
as they are Zero emission during operation stage (Hong-Xing, Rui-Chun, & Na., dec2021).
Transport is main sector for oil demand other than power, heat and industrial activities.31, 310 TWh
was used in transport sector globally which was 14% of GHG emission. By mid-21st century Zero
emission goal must be reached as per Paris Agreement. In 2015 About 28,840 TWh energy was
consumed solely by various means of transport like road, rail, marine and aviation came from Fossil
fuel. Out of which around 92% was from oil, 3% from natural gas, 1% from electricity, and 4% from
other sources. Big oil producers of transport sector expect no change for demand in decades even
though it is cause for GHG emission and air pollution. If this scenario continues, mankind is sure to
face energy security and human health issues. (Khalili, Rantanen, Bogdanov, & Breyer, 2019)
Replacing petroleum taxis with EVs helps to save petroleum. Taxis that are driven 24 hrs (3 shifts) can
save around 15,000l each per year. If EVs get economical taxi operators will consider investing in
them. (Carpenter, Curtis, & Keshav, july2014)

Need for Renewable Energy Sources and its different forms Adopted Globally
Renewable energy sources (RES) that includes Wind, solar, hydropower, ocean energy, geothermal
energy, Biomass, and biofuels are termed as alternatives against fossil fuels that are responsible to
GHG emission. In 2009 EU Legislation set goal to consume 20% energy from renewable sources by
2020 and in 2018 it set to reach 32% by year 2030.RES with optimum efficiency helps prevent climate
change. Recently many European nations encouraged RES sector by special financial aids like Green
certificates to develop them. (Bucur, Axinte, Plescan, & Şerban, 2021)
In Russia, RES used mainly for power supply. Diesel Power stations (DPS) that are more expensive,
less reliable and harmful to environment are reduced by bringing in RES of electricity. Though RES
has difficulties in integration as it has issues like instability of power generation and accumulation of
generated electricity.(Zhukovskiy, Lavrik, & Buldysko, feb2021)
Due to growing population and new technology dependence energy demand rises.40% of total energy
consumption and 36% of carbon emission are from buildings use. In 2014 European commission
targets for supporting investment in low carbon infrastructure and technologies by 2030.It aims at least
27% use of renewable energy by 2030 in order to reach 2050 greenhouse gas emission targets.
Geothermal energy which can be substitute to fossil fuel and is ecofriendly, projects are proposed to
optimize energy conversion efficiency. One method is polygeneration system that helps in generating
electricity, heating and cooling plays vital role in geothermal energy. (Andronache & Teodosiu,
May2021)
Biogas technology was adopted by Thailand to replace aeration treatment ponds which was used as
wastewater treatment than alternative energy. Energy Policy Planning Office (EPPO) Thailand promoted biogas where investment subsidy was given to biogas plants in AgroIndustry.53 factories Out of
Agriculture industry produced Biogas from wastewater treatment (Energies & Basel, 2021).
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Impact of carbon emission due to combustion of fossil fuels and ways to reduce it
Carbon emission which is main cause of climate change needs strict control and emission reduction
measures to keep warming within 1.5degrees C as per IPCC (Intergovernmental Panel on Climate
change) report on global warming. Climate change conference held in 2019 stated that world should set
goal of limit to 2 degree C (Wang, Liao, & Jiang, 2020).
Population and economic growth, Industrialization and FDI operations, energy production and consumptions are main factors deemed as rise of CO2 emission. Each factor differs in different regions that
enhance its impact on CO2 emission. After examinations of these factors it imposes the need for strict
environment policy. Most international agreements like FDI (Foreign direct investment) highlights the
concern of CO2 emission and environment quality as the countries develop. In developing nations
mottos like Green economy, low carbon city has gained high importance in reducing CO2 emissions.
Hence there are high expectations from developing nations towards control rise in emission.(Kojima and
Bacon, 2009).(Danlami, Aliyu, & Danmaraya, 2019)
Estimation shows 72% greenhouse gas emission is carbon dioxide,18% methane and 9% nitrous oxide
which says carbon dioxide is important cause of global warming. Large amount of CO2 emission is due
to combustion of coal, oil and natural gas and some portion due to deforestation, soil erosion, and
agriculture as well (Tsai & Basel, 2019; Tsai & Basel, 2019).

Research Approach
Mixed methods are used for this research where both qualitative and quantitative data are applied.

Methods

The study employed both qualitative and quantitative approaches to attain the goal. Surveys and observations were done to find the carbon reduction techniques and best renewable energy preferred by the
industrial experts. Industry magazines and Community development forums are evaluated to get the
details.
Primary approach used by Surveys conducted where 5 questions presented and evaluated based on the
answers from the survey. Radio Button, drop down, check box (multiple choices) questions used in the
surveys. Survey is done through SogoSurvey online platform, where Industry experts are notified and
participated. Then separately Questionnaire with 5 open ended questions also prepared on Microsoft
Word format sent to Experts through email and filled up through telephonic interviews. Secondarily
approach used where article, newspapers, Video interviews, Industry Magazines and websites are taken
to get the details regarding the research questions.

Sample

Sample for this study consists of oil and gas industry experts and experienced executives. Online surveys
and questionnaire are conducted to get the details on the study. Multi-stage-mixed sampling method was
used. For Quantitative research sample population of 50 people considered and sample size of 10 participants is considered for testing and retesting. For qualitative research, 5-6 global oil and gas leaders’ interviews, reports have been considered through journals, industry magazines, and online videos.
Online survey portal provides wide variety of experts consulting options related to oil and gas industry,
automotive industry, environmentalists whose opinions collected. Journals, Articles, Magazines also used
from Westford institutions ProQuest library which consists of views and opinions from experts regarding
the subject matter.
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Results
AnalysisAverage percentage method- Impact on O&G industry by renewables, EV’s

Figure 1
=10/2 =5
More than average number (5) of participants i.e., 6 selected “Highly” which means that O&G industry
is highly impacted by alternate forms of energy like Renewable, Nuclear and Electric Vehicles.

Figure 2
Analysis – Mean statistical method- EV’s coverage by 2030
Table 1 & 2
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Compared to percentage of EV’s usage of 2.6% globally in 2019 (IEA, 2020), it is expected to rise to
38% by 2030 as per the survey among industry experts.
Table 3
Energy type

Frequency Percentage of responses

Percentage of cases

Solar

9

32%

90%

Wind

5

18%

50%

Hydro

7

25%

70%

Thermal

1

4%

10%

Bio fuels

3

11%

30%

Ocean

0

0%

0%

Nuclear

3

11%

30%

28

Analysis – Frequency distribution- Demanding renewable energy by 2030
Above data concludes that 32% of energy to be in demand will be Solar that is highest. 25% of energy
that gains demand will be Hydro power that is second highest. 18% of wind that is third highest.
Followed 11% equally by Bio fuels and Nuclear.
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Figure 10

Analysis – Mean statistical method- Extend of renewable source by 2030
Table 4
CI
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Mean = Σfx/Σf
=410/10
=41%
Compared to 16% of total global renewable energy in 2019, (Roser, 2019)and in 2020 26% and expected
to rise 30% in 2024 (edfenergy, 2020). As per survey it is expected to rise to 41% in 2030 as per the survey
among industry experts.
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Figure 11
Table 5

Techniques

Frequency

Percentage of

Percentage of

responses

cases

Energy efficient
techniques like CCS,
CHP, Blue Hydrogen

5

36%

50%

Transition to
Renewable

7

50%

70%

Legal policies like
carbon tax/Carbon
markets

2

14%

20%

Others

0

0%

0%

14

Analysis – Frequency distribution- Most effective carbon reduction measures
Above data shows that 50% of responses were for transition towards Renewable energy which is highest
and most efficient technique to be adopted by O&G industry for reducing carbon emsion.36% responses
which is second highest were for Energy efficient techniques like CCs, CHP, Blue Hydrogen. 14%
Followed by Legal policies like carbon taxes/Carbon markets.
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Qualitative data analysis
Qualitative data analysis is done based on the questionnaire with 5 questions related to the topic and
information is derived through interviews, reports, articles, industry magazines, periodicals. Content
analysis is done were data is collected, summarized, categorized as per patterns, coding is done, coding
analysis done, Interpretation of data is done, synthesis done and then results documented.
Demand for oil and gas according to all forecast shows as rise. Oil is expected to rise by 1.4 % p.a and
around 36.5% of world energy mix by 2030 or 120mbpd as per OPEC reference scenario. Gas is expected
to rise over by 27% in 2030 from 23% currently (Mr. Fuad Al-Zayer, 2007)
BP outlook was based on evolution of world population and economy, best assumptions of policy and
technology to get projection of world energy market in 2030. Energy consumption by 2030 is likely to
grow by 0.7% p.a and consumption of energy most likely to increase globally at fast rate.
Pandemic in 2020 put O&G industry in unprecedented times which was facing challenges already. Due to
flat supply curve, energy demand economics also changed. By 2030 EV’s may hold upper hand if carbon
emission cost is factored in equation. Development in battery efficiency could reduce the cost, hitting
Internal Combustion Engines (ICE) hardly to push price down below $40 per barrel. Carbon tax could also
add up the cost. Industry will have to reduce expenditure by 50% in order to maintain double digit margin
at breakeven level as shown in figure 1, below.
Oil demand is forecasted to return 2019 levels in late 2021 or 2022 beginning depending GDP recovery
pace. Global Energy demand insights says OPEC+ intervention is enough to balance the market in 2021
for price to remain between $50 to $55 per barrel through 2025.If GDP recovers fast it can increase $55 per
barrel. If OPEC cuts outputs, prices could be dropped or volatile for next few years. Price fell by $10 to
$15 per barrel compare to pre - covid levels due to low demand and flat cost curve. If OPEC maintains its
market share prices can range from $50 to $ 60 in long term. (Luciano Di Fiori, 2021)

What are the ways adopted by oil and gas industry for
carbon emission reduction?
As per report by Microsoft and PWC, Artificial Intelligence technology helps to accomplish difficult goal.
By harnessing huge data from different sources, it leads to increase productivity. As per Darryl Willis,
corporate vice president of Energy at Microsoft, AI has the capacity to boost GDP by 3.1 to 4.4% and to
reduce greenhouse gas emission by 1.5 to 4.0% by 2030. Companies use AI to perform predictive monitoring of emission from oilfield; to conduct analysis of oil producing potential in field, thus reducing wells
that need to be drilled; optimizing storage of CO2, which produces oil and hence storing CO2 underground
than releasing in atmosphere. Example – Shell use AI in Quest Carbon Capture and Storage facility in
Canada in 2015.By 2019 it had captured and stored more than 4 million metric tons of CO2 deep underground. This equals 1 million cars CO2.Company deploys AI in wind farms for supplying carbon free
energy as per Dan Jeavons Shell Manager of Data science. ExxonMobil use AI to sort huge data from
sensors deployed in wide swathes of territory in operations also working remote areas. (Magill, 2021)
DNV GL’s new research shows that industry has heavy pressure to reduce carbon to maintain operations.
As per 2020 Energy Transition Outlook it will record 74% of global CO2 emissions by 2050 and 80%
combine emission of CO2 and methane. Also global emission will be roughly halved by 2018 to 2050, will
fall by a third.
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Upstream accounts only 4% carbon emission. Quarter comes from removing oil/gas from ground and
supplying to end users, so setting targets to reduce these is needed. Few ways areElectrification of O&G platforms and Integrating with renewable Assets- In Abu Dhabi ADNOC’s
offshore to bring together Power corporations onshore electricity grid through areas high voltage subsea
transmission system. Operators are combining renewable sources – Solar Photovoltaic (PV), wind and
wave energy with onshore/offshore oil making. Example- Eni and Sonatrach Algeria, deliver electricity for
gas treatment in Saharan desert through 10 megawatt solar PV plant which is joint project. UK regulator
–OGA has instructed UKCS O&G industry to get power from offshore renewable that also decreases
emission.
Lower O&G industry methane release -Reducing incomplete flaring of waste O&G processing;
controlling methane leaks in value chain, efforts to detect and stop methane through compressors, pumps,
and valves are other ways to lower emission from production offshore and onshore.
Digitalization, Data Analytics and advanced satellite technology to detect methane leaks and boost
Efficiency- GHSSat11 from Canada uses satellite and Space Agency of Europe have detected leaks from
methane in O&G operations. BP, Shell, ExxonMobil use satellites, drones, helicopters to detect methane
emission. Robotics and remote survey technology gains increase popularity. GPS tracking and algorithms
help in offshore supply chain to optimize operations.
Policy is important to carbon reduction in entire value chain - As per Energy transition Outlook 75%
of emission are from combustion of oil and gas, three times more than production and distribution. It states
that CCS can reduce natural gas intake and supports as transition fuel combined with renewable. DNV says
mid 2030’s these polices can accelerate the O&G industry transformation in decarbonizing CCS supplier
and hydrocarbons. It concludes as faster the government incentivizes industry to adopt technology like
Carbon Price, more faster it will cut down cost as per Liv A Hovem CEO DNV GL.” (Aarnes, 2020)
To lower emissions with diesel engines, 2 technologies are introduced recently by industry: Selective
Catalytic Reduction –SCR and Exhaust Gas recirculation – EGR. Main difference in these 2 is that SCR is
after combustion solution whereas EGR is in cylinder solution to minimize emission let in air. Natural gas
(gaseous fuel) reduces less emission compared to other fossil fuels. Renewable sources like solar and wind
are getting great attention in O&G sector. Example- ExxonMobil and Orsted agreed in 2018 to obtain
around 300MW power from wind turbines in Permian Basin3. They are carbon free power for drilling and
well sites. Whatever, Diversification is main word in coming decades in O&G upstream activities. (Yuksel,
2021)

Conclusion
After careful analysis of all the views and opinions by the expert through various sources like Literature
reviews, Surveys, Questionnaires below conclusions are drawn.
Impact of alternate energy and Electric vehicles by 2030 would be even more severe, as Electric
vehicles are set to satisfy major transport energy demand through its battery development and charging
infrastructure advancements. After Covid, there is huge focus on environmental healing globally which
has pushed the need of renewable energy/nuclear energy adoption widely. Major economies and
governments are also promoting the need for reducing GHG emission and its impact on environment
and health. Hence Renewable energy to gain more prospects along with government support and
technological advancements. Oil demand to rise but in decelerating pace up to 2030 but will start
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declining gradually after that, whereas Gas to rise in accelerating pace due to demand for plastic.
Alternative sources of energy termed as less effective and costlier than fossil fuels, as global infrastructure
is more suitable for using fossil fuels. However, transition phase is set now and integration with renewables
energy by O&G companies will be major revival along with adoption of energy efficiency techniques.
Increasing population and economic development imposes need of more energy in coming decade and
renewables alone cannot satisfy huge energy requirements with its dependence on climate stability and
infrastructure requirement. Also in EV’s components of battery is made up of Lithium, Nickel, Cobalt
which are again rare earth elements. So again EV’s pollution aspects depends, if batteries are charged using
fossil fuels or through renewables. Disposal of batteries again becomes the challenge for industry to solve.
Also Though EV’s captivate the Light duty vehicles market, Commercial transport and chemicals still
expected to grow. (Goncalves, 2018) So O&G will be still major contributor of energy by 2030.
When we check the uses of oil in our daily lives, we can say its lifeblood of industrialized nations. (Gas,
2015) Though Transport and electricity are impacted by Electric vehicle and Renewable Energy, there are
many other daily items produced through oil refined products.
However, by 2050 Oil and gas industry demand will have drastic hit firstly because Fossil fuels are finite
and are remaining only for few more years which will push industry to utilize it in limited and planned
manner. By then EV ‘s could completely satisfy transport sector and renewables could satisfy major
power/electricity requirements. By then worlds energy infrastructure would be already suited for renewable
energy with technology advancements like digitalization, AI and automation. Renewables would not only
captivate power/electricity sector but also other industries, buildings heating and may be Electric vehicles
could also be charged through renewables. Major nations not only developed but also developing one’s,
will require to meet Paris agreement target of reducing greenhouse gas emission. Renewables and Alternate
sources will be the major energy provider in 2050 up beating fossil fuels.
2. Oil and gas industry faces multiple challenges like Indefinite amount of energy storage, GHG
emission, Price fluctuations, Supply, and demand constraints. Emergence of alternate sources is long
time anticipation in the industry. Adopting renewables have several advantages like, received from
inexhaustible sources and produce less GHG emission. After analysis various forms of alternate
sources, we can conclude that Solar PV, Onshore/Offshore wind energy, Hydropower to have drastic
prospects of all.
Solar Photovoltaic which is rising steadily is most important for energy transformation. Many countries
including China, USA, India, Japan, Germany, Vietnam are largest producers of solar energy. Solar PV has
capacity to produce electricity for about 25% of world by 2050 concluding to be second biggest source after
Wind Energy. 21% of CO2 emission could be reduced by 2050 by fast-tracking the installations of Solar PV.
After the fiscal incentives and policies like net metering implementation, Rooftop and floating PV systems
have grown in fast pace. (IRENA, 2019) It can be installed for commercial use in large scale and for personal
use by applying mini grids.
Wind energy installation both in onshore and offshore has raised from about 75% in 2 decades. Wind turbine
capacity has raised overtime. 16% of electricity by renewables came from wind energy in 2016. Remote
places are best for generating wind power. Offshore wind power has huge potential. (IRENA, https://www.irena.org/, n.d.) As per Global Wind Energy Council (GWEC) in its 2021 report stated that global onshore
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and offshore wind power totaled 743 GW by 2020 and was sufficient to reduce 1.1bilion tones of CO2 worldwide. As cost of deployment lessens, growth rate expected to be 3 times by 2030 to meet 2050 climate goals.
It’s used in around 86 countries whereas top 5 counties that adopted Wind power are China, USA, Germany,
India & Spain (writer, 2021)
Hydroelectric power is flexible and can produce power to grid quickly. Also provide backup power during
outrages. It helps in flood control, irrigation support and clean water apart from electricity production.
Affordable and durable compared to other sources. Construction cost could be divided by using structures
like bridges, tunnels, and dams. It compliments other sources such as Pumped Storage Hydropower (PSH)
that stores energy and used with other sources like wind and solar power during heavy demand. It’s used in
around 150 countries but top 5 hydroelectricity producing countries are China, USA, Brazil, Canada and
Russia. (Benefits of Hydropower, n.d.)
3. As per Energy transition Outlook, O&G industry records 74% of worlds energy CO2 emission by
2050.There is high pressure by regulators, investors and society on industry to decarbonize its value
chain. The measures selected by companies to decrease emission depends on various factors like
geographical position, Energy mix – offshore/onshore, gas/oil, upstream/downstream and policies
adopted locally – carbon price, renewable access, grid reliability. There are several measures adopted by
O&G industry for reducing carbon emission.
Almost all major O&G companies have adopted energy efficiency techniques like CCUS Carbon
Capture Use and Storage; CHP Combined heat and power; Waste-heat-recovery technology and medium-temperature heat pumps in refineries; leak detection and repair (LDAR), installing vapor-recovery
units (VRU) for reducing fugitive emission; Selective Catalytic Reduction –SCR and Exhaust Gas recirculation – EGR to reduce emission in diesel engines adopted by Automobile industry.
Collaboration with Renewables sources methods adopted by O&G industry mainly for power generation. Diesel generators replaced by Solar PV and battery setup. It helps in reduce emission and financial
gains as investment is only for 5 years’ installation.
Adopting digitalized equipment’s and advanced technologies like Data analytics, AI, robotics, satellites
to detect leakages. Flaring can be controlled by these technologies. Algorithms and GPS tracking used
in offshore supply chain.
Policies adoption by the governments that help to reduce carbon emission like carbon price, carbon tax,
Carbon accounting. Economist state that carbon pricing serves as lowest cost way to decrease greenhouse gas emission. Financial incentives, schemes for using renewables also promote environment
friendly ways.
Through electrolysis, hydrogen is produced using highly advanced technology and which is low cost. As
per Bloomberg new Energy finance hydrogen cost to lower down to two thirds by 2050. By using
renewable to power electrolysis by the refineries, emission could be reduced and green hydrogen could
be formed.
Reducing fugitive emission and flaring- Better maintenance with routine checks will lower the flaring
and using vapor recovery setup to decrease methane leaks. Companies can lower leakages by using
technology like dual mechanical seals on pumps, dry gas seals on compressors and carbon packing rind
sets in valve stems. (Chantal Beck, 2020)
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ABSTRACT
Changes are necessary, that’s a way one can be prepared for what’s to come in future. Of all the drastic and
major changes, this paper shall however focus on the shift of Human Resource Management; the core of any
organization that targets to achieve their premeditated outcomes through planning strategically. To stay
abreast of the demands and rigor within the profession, Human Resource Management must always adapt
and respond to changes thereby altering their own competencies and knowledge (Peacock, 2017). Between
familiarizing new technology in different range of any given organization and managing their resources,
Human Resource has somehow missed out on some of the major disadvantages that came along. This
research paper thus shall introduce a very innovative and new technology; Blockchain to fill up gap that the
existing technology has created and strategically overcome the loss in future. Presenting in detail about any
technology on papers is easier, but how far would organizations understand the necessity of this implementation and even if they are willing to take the risk was calculated through conducting this quantitative research.
A very detailed literature review has been done in this research paper to point out the gap created and how it
could be mend. Finally, it was concluded that the surveyed population which represented the Human
Resource, settled introducing this technology would be a strategic move.
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Background of the problem
The rapid revolution of contemporary technologies has already pushed different businesses to come up with
new strategies to survive. But we are not in the beginning of this generation, we are right in the middle of it
moving towards another industrial revolution. (Vollmer, 2018). Different business sectors have integrated
within their process the Internet of Things, Artificial Intelligence, cyber-physical systems and Cloud and
cognitive computing (Cabe, Atwell; Design, Machine; Cleveland, 2017). The idea is to chain machines,
intelligent devices, and systems into creating a smart network throughout the value chain that could control
each other, make processes easier, smart and less time consuming. This in return has made the consumers
more aware. According to Universal Robot Chief Technology Officer Esben H. Ostergaard, the next industrial revolution is necessary because consumers now demand more individualization in the products they buy,
meaning; they prefer a more “hands-on” personalization and customization (Cabe, Atwell; Design, Machine;
Cleveland, 2017). But what these customers aren’t aware of until now is that this same technology that helps
in making things more accessible and customized are only growing stronger by feeding on their personal
information’s. Sounds like not true but this little personal information is treated as data that are creating new
challenges about privacy, national security, and maybe even democracy itself from meddling into election
decision to cyber-attacks (Foundation, 2020).
The start of blockchain mainly happened over Bitcoin; a peer-to-peer cryptographic online currency which
allows payments directly without any intermediary /financial institution. Contemporary applications of
Blockchain are predicted to have the potential to build the trust and transparency economy that has been
disrupted by the industrial revolution (Nakamoto, 2008). This research paper would be the first investigation
that analyses the blockchain-Strategic Human Resource Management integration literature up until now.
As per study and research material, it is also prominent that recent use of cloud computing embraced by the
business organizations to store data, reducing the down-time and minimizing costs to set-up-processes is the
main target of hackers (Kouatli, 2014). The amount of data produced every day is approximately 2.5 quintillion bytes, its increasing as we read. The pace is getting faster, and the number is increasing with the growth
of the Internet of Things (IoT) (Marr, 2018).

Blockchain Technology (BT)
Blockchain is a type of database that is built using hundreds and thousands of computers to encompass huge
storage potential. The data gathered are usually stored in blocks until it reaches its limits. A next block is then
created which includes hash from the previous block, to identify the continuity and every new block has their
own unique timestamp. These blocks are stored with the same information in all present nodes to keep the
data intact and decentralized. The hashing and decentralization make the hacking or modifying of any
recorded data next to impossible. The key elements present in the blockchain is the:
Distributed ledger technology: this helps in the merging of all data into one shared ledger and avoids the
duplication of data several times, which is evident in typical business network.
Immutable records: once the data enters the block it cannot be altered, if any changes are required all nodes
should consent and a new block is created to reverse the error and both the blocks are made visible. which
brings down the possibility of hacking.
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Strategic Human Resource Management (SHRM)
The concept of strategy is the center piece of this dissertation. So, it is important to establish a working
definition of the word strategy swotting the major characterizations and concepts represented in different
academic and business literature. It is necessary as there are several authors that define strategy in
considerable forms. Strategy is a form of plan, “a company’s strategy is the game plan for positioning the
company in chosen market arena, competing successfully, pleasing customers and achieving good business
performance” (Arthur , et al., 1999). This is necessary as the manager shall steer the organizations near future
with their knowledge, skills, and abilities. According to Dr.Dave Ulrich, Father of modern HR, “
high-performing HR professionals think and act from the outside-in”( Ulrich, D., Brockbank, W., Ulrich, M.
& Kryscynski, D. 2015). Some also argue strategy making could be the role of HR but Line managers play
a major role in the implementation process ( (Bagga & Srivastava, 2014).
A competent HR professional strategically institutes stability in the organization while con-currently
facilitating innovation, flexibility and adaptability (Ulrich, D., Brockbank, W., Ulrich, M. & Kryscynski, D.
2015). With this in mind, many organizations have unified artificial intelligence into their business, but there
are some security issues regarding this which has been mentioned earlier. There is another technology
however which has the potential to overcome the concerns and could mend the trust and transparency issues
creating that holistic environment strategic organizations are looking for: blockchain technology. Blockchain
technology is a decentralized digital ledger technology that can better facilitate data management,
provenance and security, and has the potential to transform human resource management (Mackey,
Tsung-Ting, Clauson, Church, Grishin, Obbad, Barkovich, & Palombini, 2019).

Blockchain technology and SHRM
“Blockchain has the potential of helping recruiters verify candidate credentials in a highly secure way and
reducing chances of credentials being altered or faked,” says Stacey Harris, vice president of research and
analytics at IT (Zielinski, 2018). This innovative and disruptive technology which managed to get quite the
attention was first introduced by Satoshi Nakamoto for the bitcoin protocol in 2008. At that time blockchain
mainly worked as just the platform on which bitcoin was built. But due its distinctive feature of being open,
transparent and secure distributed ledger technology that disregards the need for trusted third party or
centralized authority, by 2014 many business scholars had started to research blockchains different aspects
and business application (Yung, et al., 2020). Blockchain 3.0 is hyped for its popular non-finance use across
all functions, business and industries. In addition, the smart contract and public and private key feature
present in it allows the employee and employer to be protected in accordance with local legalization (Pinna
& Ibba, 2019).

Research questions
The purpose of this research is to study the diffusion of blockchain technology into strategic human resource
management. keeping this purpose in mind, the research will address two questions, as mentioned below:
RQ1: How the Human Resource management practices are compromised against the technological
advancement.
RQ2: Can adding blockchain into Human Resource management be the new strategic movement?
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Research Objective
1. To make a clear understanding of blockchain technology and how its implication could enhance or
2. support the pathway to strategic human resource management; syndicate outside-in approach.
To create awareness of the probable risks surrounding the existing use of technology in HR.
3. To discuss its limitation specially in the strategic human management sector.

METHODS
The present research is a quantitative study.

Sample:
A survey questionnaire was made and sent out to HR managers within Qatar to create a convenience sample
and 31 participants were surveyed. The response was inadequate. Most the sample population never replied
to email sent to them. The primary purpose of surveying a decent number of populations is to achieve the
generalizability of results. So, to get a better response rate the survey was made open to people residing in the
middle east. The survey was however limited to HR managers. Through stratified random sampling (SRS)
which is subset of unbiased sampling the entire population was given the equal chance of being chosen.

Data collection instruments: An introductory brief was attached along with the survey designed
on google forum familiarizing the new blockchain technology and addressing the threat HR is (would) face
due to the use of cloud computing in recruitment, how this new technology would amend the gap and save
the organization from the threatening cyber-attacks, hackers and scammers. Initially the survey was only sent
to HR professionals via email. But there were no responses. Possible scenario could be that most emails never
reached the HR and the email just landed in the scam folder. So, the strategy had to be changed and various
online platform like LinkedIn and WhatsApp was used for a better and easy reach. The use of an online
survey demonstrated to be more secure, time-efficient and less-error prone than the previous chosen method.
The informed consent statement sent to the participants exhaustively stated the purpose of the study. The
number of questions were diminutive so the respondent wouldn’t feel uninterested in replying, staged
chronologically first half was to understand if they were introduced to blockchain in their organization.
Second half had two short videos explaining the possible cyber-threat and another visualizing how blockchain could help and later the question was posted if the respondents felt positively or negatively towards the
implementation in their organization. A feedback question was posted as well for the respondents to mention
their queries or suggestions.

Ethical Considerations: During the whole process it was kept in mind that participants understand
the concept of the survey and feel motivated to respond with information that could add value to the results
of the survey. They were also assured confidentiality; the purpose was highlighted and it was made sure they
understood that the research is for academic purpose only. A copy of the informed consent letter is included
in Appendix. Also, to be noted that the gathered data was collected under non-experimental conditions
without any control over the participants.
Results: RQ 2: Can adding blockchain into Human Resource management be the new strategic movement?
H01: No, adding blockchain technology into recruitment isn’t considered a strategic move by the HR
managers.
HA1: Yes, adding blockchain technology into recruitment is considered a strategic move by the HR
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managers.
In Summary the hypothesis testing showed that the data supported the alternative hypothesis and that majority of the participants; HR personnel, 77.4% of them agreed adding blockchain technology would be a strategic move their organization. This result was found by testing the collected data. The results are described
below in Hypothesis testing section. The survey instigated in this study was authenticated by conducting a
test of the survey instrument. The pilot survey participants that validated the survey were part of the population but their responses were not added to the final study. The final study included 31 participants. A descriptive data on the questions posed to these participants (n=31) will be presented here.
Demographic data included their age, gender, nationality and highest degree attained with the following
classification:

1. Age: 19-25, 26-31,32-37,38-42,43-50, 51-above
2. Gender: Male and Female
3. Nationality
4. Highest educational attainment: Doctorate, Masters, Bachelors and Secondary.
Table 1 presents the frequency and percentage data for age group

Age
19-25
26-31
32-37
38-42
43-50
51-above

Frequency
2
4
9
9
7
0

%
6.5%
12.9%
29%
29%
22.6%
0

Note: most participants were between the age margin of 32 and 50 years of age, with more than half representing the age between 32 and 42 years of age (shown in bold). N= 31
The survey was made open to participants of 6 age group “19-25”, “26-31”, “32-37”, “38-42”, “43-50” and
“51 and above”, to understand whether there was a relevance: if the z-generation was more aware of blockchain technology and vice- versa (statistical findings for that will be provided as we proceed with the data
analysis). Also, to figure out if there was a certain age limit from which onwards employee held HR management position. The above chart shows, there is a relevance to the positioning in lined with the increasing age
and is significant as the percentage grows higher for the candidates holding HR position in the age group of
32-37 and 38-42 to more than 50%, compared to 6.5% for the age group of 19-25 years of age and 12.9% for
26-31 years of age. Through which we can foresee that HR or managerial position is mostly held by people
of age group between 32-37 and 38-42 years of age; and also, some at the age group of 43-50 years of age. It
is notable as 22.6% of the population falls under that age group. A total of 80.6% (25 candidates of 31 attendee). A survey done on F1000 companies indicated the same trend on percentage around the same groups for
an HR manager (statistics, 2021).
But even more noteworthy mention is that there was no candidate who took the survey from the age group
of “51 and above” years of age. It is possible they were unreachable as mostly this generation is not content
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with the use of technology and because of which they weren’t reachable via the google forum survey. Given
the COVID-19 situation it was in the best interest for both parties to not arrange any meeting face-to-face.
First step was to understand if age had any effect on the managerial position and the second table would
indicate gender relevance as mentioned below.
Table 1 presents the frequency and percentage data for age group

Gender
Male
Female

Frequency
23
8

%
74.2%
25.8%

Note: the age distribution is shown for the actual sample (N= 31)
This table indicates there is an unequal distribution of male and female participants with a frequency ratio of
23:8. As we can see from this table above the HR manager position is more earned by male over female
where 74.2% respondent were male candidate. Female representation is comparatively low at 25.8% of the
sample. There could be several underlying reasons to this distinctive representation, though this research
isn’t about that. Studies however have demonstrated an increase of 29% more female for HR position, last
year in 2020 (the highest ever recorded) (Catalyst, 2020). This can be a topic for other research work,
especially HR position held by women with the understanding of blockchain technology.
Table 3 presents the frequency and percentage data for Highest Educational attainment.

Highest Educational Frequency
attainment
Secondary
0

%

Bachelors

6

19.4%

Masters

14

45.2%

Doctorate

11

35.5%

-

Note: most participants were between the age margin of 32 and 50 years of age, with more than half
representing the age between 32 and 42 years of age (shown in bold). N= 31
This table indicates there is an unequal distribution of male and female participants with a frequency ratio of
23:8. As we can see from this table above the HR manager position is more earned by male over female
where 74.2% respondent were male candidate. Female representation is comparatively low at 25.8% of the
sample. There could be several underlying reasons to this distinctive representation, though this research
isn’t about that. Studies however have demonstrated an increase of 29% more female for HR position, last
year in 2020 (the highest ever recorded) (Catalyst, 2020). This can be a topic for other research work,
especially HR position held by women with the understanding of blockchain technology.
Table 3 presents the frequency and percentage data for Highest Educational attainment.

Highest Educational
attainment
Secondary

Frequency

%

0

-

Bachelors

6

19.4%

Masters
Doctorate

14
11

45.2%
35.5%
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Note: Master is highest educational qualification attained with a percentage of 45.2% and secondly
doctorate with a percentage of 35.5% from the sample (N=31).
The findings from table 3 is very significant as it represents the highest educational qualification of our
survey participants. Firstly, to represent that higher education above bachelors played a role in becoming
HR manager and secondly to indicate the clarity of the decisions made by these participants in adding
blockchain technology. More than half the sample population has attained a higher education with majority
falling in court of master degree; a percentage of 45.2% and second adding to doctorate degree; a percentage of 35.5%. Added total of 80.7% or 25 participants out of the sample size of 31.
A second quick analysis was done from the excel sheet and results found that 5 out the 6 participants with
bachelor degree fell under the age group of 26-31 years of age. Which means they are possibly new into
the HR manager role. Understanding from table 1 and 3 indicated that the majority of the survey population had the adequate experience and the educational background to conclude and make the right decision
on behalf of their organization.
Table 3 presents the frequency and percentage data for Highest Educational attainment.

Nationalities

Frequency

%

Bangladeshi
Bosnia and Herzegovina
British
Egyptian
Filipino
Indian
Lebanese
Omani
Pakistani
Qatari
Saudi
Sri Lankan
South African
UAE

3
1
1
1
3
7
1
1
3
3
1
1
2
2

10%
3%
3%
3%
10%
23%
3%
3%
10%
10%
3%
3%
6%
6%

Note: sample (N=30) with people from 14 different countries, but residing in middle east working as
immigrants in the HR position.
This table points to the diversity of nationalities in the HR management position working all over
middle-eastern regions. With leading position of 23% Indians. Among others there were Bangladeshi,
Filipino, Pakistani, Qatari filling up 10% each. South African 6% and Emiratis 6%. And rest were from
Bosnia and Herzegovina, British, Egyptian, Lebanese, Omani, Saudi and Sri-Lankan representing only 1%
each. Even though the percentage seems very low, it reverently directed towards the different range of
cultures present in the middle east. However, regretfully this table could not be included in any of data
analysis as there was a missing information. But the information gathered had to be presented to show the
diversity.
Table 5 and 6 presents the frequency and percentage data of HR professionals who are acquainted with
blockchain technology.
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Responses

Frequency

Percentage

Yes
No

20
11

64.5%
35.5%

Note: 64.5% of the survey pollution (N=31) answered they have heard of blockchain.
The question asked to form the answer to table 5 was, “Have you any idea about Block Chain Technology?”
to which majority of the population answered “yes” with a protrusive percentage of 64.5% that 20 people out
of the 31 that participated. This question was followed up by the second question to verify in depth the
understanding of this 64.5% of the population which has been mentioned below.
Table 6 acquired the frequency and percentage of how many of these above mentioned knew blockchain
but thought it was same as bitcoin

Responses

Frequency

Percentage

No
Yes

26
5

83.9%
16.1%

Note: 83.9% of the population gave the right answer.
Responses from table 6 shows participants know bitcoin better than blockchain. Underlying reason could be
that bitcoin has gained quiet a fame and many don’t know bitcoin is mainly built on the frame of blockchain.
As we can see from table 5 that 35.5% of the population had answered they didn’t know what blockchain
was but 83.9% from the responses in table 6 shows the participants knew blockchain and bitcoin were
different. That indicates, the HR managers required more understanding of blockchain and how it could help
in recruitment process.
Data from table 3, 5 and 6 were put through a regression analysis; to understand if the educational
qualification had an impact with the understanding of this technology.
X range: data from table 5 and 6
Y range: data from table 3

The overall regression model was
significant, F (2,28) = 6.1, p < 0.05,
2

Note: Data from table 3 (Highest educational attainment) acted as the dependent variable and Table 5 (Idea
about blockchain technology) & table 6 (similarity between blockchain and bitcoin) acted as the
independent variable
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as we can read from the analysis that R square is 0.30 which indicates there is only 30% chance that
understanding of blockchain was related to the highest education attained by our surveyed population. For
that purpose, a short video was added into the survey with the heading, “understand how blockchain works
and bitcoin is just a part of it”. the idea was to anticipate if there was any difference in the decision making
after understanding blockchain and recruitment process through it.
Table 7 presents the frequency and percentage data of the usage of blockchain in the organization of the
surveyed population (N=31). Majority of the answer was negative; 27 participants of 31.
Among the positive answers there was one which had previously answered that they thought blockchain and
bitcoin was same, so the answer had to be counted invalid.

Responses

Frequency

Percentage

No
Yes

27
4

87.1%
12.9%

Note: Majority of the population had a negative answer 87.1%
Followed by table 5 and 6 and the short video for understanding the blockchain technology, a question was
posed to understand if any of the organization from which our survey population belonged had started the
use of blockchain. The majority of the answer was negative by 87.1%, which was foreknown. Even though
majority of the respondents in table 5 had a positive answer with 64.5% yes as answer, the implementation
of blockchain is yet to happen.
The next 3 questions were designed to find out the organization’s recruitment process and how much they
were aware about the risk of automated cloud-based recruitment software.
Question: Does your company use Recruiting Software to track/hire new applicants?
Table 8: records the frequency and percentage of the answer to question mentioned above.

Responses

Frequency

Percentage

No
Yes

20
11

64.5%
35.5%

Note: 64.5% of the survey population answered their organization did not use APS tracking system, which
turned out to be assorted response both in favor to this research and opposite.
The table indicates most organizations haven’t yet adopted the technology and they are using the paper-based
recruiting or via social media platform. Which answers why there is many positive responses for the next
table which predicts the frequency and percentage of organizations that check the applicant’s profile on
social-media.
Table 9: points to the frequency and percentage of recruiter exploring future employee’s social media profile.

Response

Frequency

Percentage

Yes
No
Choose not to answer

13
13
5

41.9%
41.9%
16.1%

Note: sample size N=31. With a tie between positive and negative responses. And 16.1% respondent which
didn’t feel comfortable attending this question.
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This question was sensitive and many participants might feel uncomfortable answering it, keeping that in
mind an option of “choose not to answer” was provided too. Throughout the entire research there wasn’t
another table with a tie for positive and negative responses. Reponses recorded here showed 41.9% positive
answer agreeing to the fact that HR managers from their organization does go through employee profile prior
to recruiting. Which could be obvious again given that now a days most jobs are posted via LinkedIn or
Facebook for better and easier reach. Or another possibility could be these organizations are well aware about
the negative impact of APS and hacking for data breech which is visible in the next table 10.
Table 10 showcases the frequency and percentage data of awareness among HR managers about the
possibility of recruitment software hacking.

Responses

Frequency

Percentage

Yes
No

26
5

83.9%
16.1%

Note: a massive positive response of 83.9%.
The figure showed more than half the population 83.9% knew about the risk. It could be that because of that
reason most companies didn’t install the technology. It is better to mention prior to starting the survey an
introduction stating the reason for the survey was posted on top in google forum. Along with the video
showing how blockchain technology works in keeping the data integrity. At this point it was predicted most
the survey population understood blockchain and might be willing to add it into their organization. To figure
that out, survey question was addressed trying to understand whether these HR managers thought adopting
blockchain would be a right fit for their organization. The pie chart has been added below to give a better
visualization to the recorded responses followed by table 11.

Table 11 indicates the frequency and percentage of 5 different chronologically ordered answers from strongly
disagree, disagree, neutral, agree to strongly agree.

Responses

Frequency

Percentage

Strongly Agree
Agree

2
9

6.5%
29%

Neutral
Disagree
Strongly disagree

16
3
1

51.6%
9.7%
3.2%
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Note: Neutral was the highest recorded answer with more than half the surveyed population at 51.6%.
The idea of not adding blockchain into their organization weighed down the positive population. Most
recorded response was neutral with 51.6%. however, there was still 6.5% population that strongly agreed and
29% which agreed to adding blockchain technology into their organization. the negative response was few
with 9.7% disagree and only 3.2% strongly disagreeing. It was understandable as at this point most of them
were confused about the new addition. To add some ideas and more emphasize a second video was added
explaining how implementing this new technology in recruitment would aid the organization followed by
another question to figure out if their thoughts changed after watching the video.
Table 12: recorded the frequency and percentage of notable change in response to the addition.

Responses
Yes
No
Not at the moment

Frequency

Percentage

25
5
1

80.6%
16.1%
3.2%

Note: 80.6% of the respondents had a positive response.
The answers drastically changed when the survey population understood blockchain technology and how its
implementation eases recruitment process with strong data protection and transparency. 80.6% population
agreed to the idea of implementation and only 16.1% thought it was a good idea to implement blockchain. An
open- ended questionnaire was posted at the end of survey to allow surveyor to portray their personal
thoughts and ideas. Which we will see the end. The final table posed below records the responses to the very
last questions and answer to our research question, “whether adding blockchain into the organization is a
strategic move or vice-versa”.
Table 13: indicates the frequency and percentage of the responses of HR personnel perspective in adding
blockchain

Responses
Yes
No

Frequency

Percentage

24
7

77.4 %
22.6%

Note: population size N=31 of which 24 agreed adding blockchain into HR is a strategic move.
Again, majority of the participants voted yes to adding blockchain and that it would be a strategic move. For
further clarification, a correlation analysis was done to find the relation between implementing blockchain
technology and if it was a strategic move. Which indicated r = .60 which is a very strong positive correlation.
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This indicated 60% of the survey population believed adding blockchain technology in HR would be a
strategic move for the organization. As the result proposes, the outcome of the hypothesis testing analysis
suggests retaining of hypothesis HA1 and rejecting H01. In summary it was shown that, addition or
implementation of blockchain technology in Human Resource management for recruitment purpose would
act as a strategic move.
By the end of the questionnaire an open-ended question was added for the surveyors to add their opinion
or comment on the work. There were a few suggestions, which suggested they required the change but didn’t
understand and if blockchain could be given to them in the form of an application it would have been easier
to use, which was found to be a good observation. The following section shall address this issue in the form
of further research suggestions.

CONCLUSION
Blockchain has successfully become the new buzz word as once internet was and many among fortune
500 companies have already started the use of blockchain in their business. Companies such as IBM, SAP,
Microsoft and Boeing (Semenova, 2020). As we have reached towards the conclusion lets sum up the
benefits adding BT into any given organization.
A)

Self-Sovereign Identity: Daniel Roddy of Deloitte Consulting told SHRM that he believes

blockchain will make “self-sovereign identities” a reality (Susan, 2018). Which means employee or applying
candidate has the free-will to choose and select whom to share their personal information with and to what
extent.
B)

Transparency: Once added to blockchain system nothing can be altered. Allowing full transparency

between job seeker and recruiter making screening the right candidate easier while keeping their data intact.
C)

Less time consuming and no data breach.
But then, majority of the people don’t understand the implementation process attached to it. This research

paper has firstly addressed the underlying issues related to recruitment and data security which is brought
upon by the free-flow of information due to substantial dependence on internet and proposed a solution with
this technology. There are financial sectors where the implementation of blockchain is relatively visible.
They are ahead of others because the very idea about the existence of such a technology came into being with
cryptocurrency; Bitcoin. researchers assume blockchain would be massively adopted but the time required
to perform such core transformation is tremendous, possibly within the next 5-10 years (Ellis, 2016). The
traditional way how data is stored and managed now is markedly different from how this research suggested
storing over blockchain. It is an efficient process as it respites double-entry and saves data chronologically
and decentralized. It would be difficult to explain and teach the organizations how to store data on
blockchain. Plus, there would be many more trying to figure if that would require hiring someone with
blockchain educational background or it’s just like the internet that is available to all and is used in every
sector. And many also have the misconception that adding blockchain into the system would cost to existing
organization rather than saving. Which is true in the case that adding a new and unknown technology plus
when it is in hype implementing it would cost the company, but those are charges a company should bear
rather than possibly being vulnerable to losing company data. In fact, it would be best for the organization to
adopt it in an early stage before the price spikes. Any organization willing to adopt requires to go through a
whole process of changing and linking internal processes with external companies who have also
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implemented blockchain operating system. Also, there are many companies that would like to take the
advantage of these mega-trends but face challenges on how to build these capabilities. Some are waiting for
the revelation process and following others like the late adaptors. All these are primary problems the
companies would be facing while implementing and some solutions to how it could be overcome but the
change is very necessary. PwC and Garter developed a listing of key technology mega-trends for 2017, the
top 5 combined areas include: a) Analytics including machine learning and artificial intelligence, b) cloud
computing, c) Internet of Things and connected systems such as drones, d) virtual and augmented reality, and
e) Blockchain technology including distributed ledgers and value exchange transactions (Woodside, et al.,
2012). It can be determined that the transition is happening and possibly faster than predicted and it is
definitely a strategic move for the organization to start incorporating it within their system. If they would like
to stay ahead in the technology adoption curve. As the process is lengthy and requires a lot of understanding
and changes, HRM should start with making the initial changes rather than watching other organization
already using blockchain to offer better service. The process of adoption can be suggested in 3 steps:
Building the Application Programming Interface (API): this is technical challenge for the company
willing to adopt but has been made easy by cloud. So, companies who are willing to start using without a very
drastic change can obviously go for the Microsoft Azure, where they would require to set-up anything new
from the already existing cloud platform they are using. It would be a smooth transaction like an update.
Centralize Identity: start initializing use of cryptographic signatures for all the stakeholders included in
the HRM for the recruitment process. For example, for the recruitment process, they could start with smart
blockchain cloud and exchange public keys between universities so they can start with uploading
certifications directly into the cloud. Or implement smart contract in the payroll, this could be the easiest one.
Eventually migrate to Chronological Data Format: the information now for most organizations are stored in
double-entry model. Instead, slowly the organization could move towards chronological data format in the
beginning to later instrument blockchain much easily.
This technology has the potential to disrupt and innovate several key areas of HRM. The research has
highlighted that it can aid in the crisis of data breech saving the organization expenses plus cut-cost on the
software used in recruitment and data storing and save time from this lengthy procedure; that could even be
unsuccessful and employee an unworthy candidate. This was the financial prospective. How and if adding
blockchain technology would have any socio-economic difference and improve the standards would
probably need further exploration as it is yet very uncertain. From a political point of view, it could also be a
major problem as implementing blockchain is undermining one’s authority, by decentralizing the ways how
government and legislations had a hold over the personal details and authorization. It could be the case that
it’s easier to discuss the changes only on paper and a great challenge to deal with in real. But again, this has
been the case for every new disruptive innovation. The results found though the data collected and evaluated
from the sample indicated a shortage of knowledge about blockchain in the HR and it requires a greater
theory explanation and practical work knowledge to hasten the adoption process within organizations. Or
further research could be done on how blockchain could fit into the already existing API recruitment tool to
make it more efficient. Organizations might be more willing to adopt it with a minor change with added
benefit of security over total disruption.
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Similar to the one we have already discussed, the ingenious amalgamation of Microsoft azure; blockchain
adds the security and google gets to keep their client that had invested in cloud.
While these are not the only ways in how blockchain technology can contribute to changes in business
models, there is yet much uncertainty as to how it would evolve and affect the way in which business will be
done in 21st century. Further research could also be devoted to studying the post-adoption process thought
multiple industries which have already embraced the technology to influence the decision making of other
organizations to incorporate this technological innovation.
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