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INTRODUCTION

At Eastern International University (EIU), we firmly believe that scientific research remains the
cornerstone of progress and innovation, pushing the boundaries of our understanding and paving
the way for sustainable development in the era of Industry 4.0. Obviously, Industry 4.0 has brought
forth a wave of unprecedented technological advancements. As EIU witnesses the integration
of artificial intelligence, robotics, big data, and the Internet of Things into the very fabric of our
industries, we recognize the urgent need for interdisciplinary research that can effectively harness
the potential of these emerging technologies. Therefore, EIU is striving to develop a comprehensive
ecosystem that fosters innovation and transformation in the Industry 4.0 context, such as Advanced
Manufacturing Center, Industry 4.0 Innovation Center, Cyber Security Center, and more. To sustain
that ecosystem, one important activity is to create a platform for researchers, and scholars from
various fields to converge, exchange ideas, and collaborate towards impactful research outcomes.

Following the success of the EIUSRC 2022, the EIU Scientific Conference 2023 has been successfully
held with the theme “The University Scientific Research Activities in the Context of the Fourth
Industrial Revolution”. This iteration of the conference witnessed the active participation of over
250 EIU researchers, lecturers, staff, and students, alongside presentations from internationally
invited speakers. The conference proceedings, comprising 57 selected papers by our scientific
committee, revolve around five main themes: Economics, Business and Management; Engineering;
Health Sciences; Information Technology; University Administration and other topics. It can be
said that EIUSC 2023 has served as a dynamic forum for participants to share expertise, foster
connections, and ignite new ideas. Each interaction holds the potential to stimulate further research
and leave a lasting impact beyond the conference.

Lastly, we extend our sincere gratitude to all contributors who played a vital role in making EIUSC
2023 a success. We hope that participants had a rewarding experience and invite comments,
recommendations, and continued engagement in Eastern International University’s forthcoming
research activities.

Warm regards,

The Organizing Committee
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Abstract: The blood supply chain encounters multiple obstacles, including uncertain demand
and supply patterns, interdependencies among different stages of the chain, and the inherent
characteristics of the product [1]. The presence of an unpredictable setting and the limited durability
of products, along with a significant emphasis on service delivery within healthcare, can result in
excessive inventory [2]. Having a finely tuned inventory management system is particularly vital
in hospital blood banks, which directly serve patients, to prevent unnecessary wastage. Previously,
BIH relied on a paper-based system to record and oversee blood usage, expiration dates, and
blood consumption. The approach was suboptimal and susceptible to errors. This paper presents
the implementation of a digital blood inventory management system at BIH, leveraging IoT and
mobile technology. The system aims to optimize blood inventory practices, enhance data accuracy,
and improve overall operational efficiency. By utilizing an online app developed with Google
AppSheet, staff members and managers interact with the system to track blood availability, usage,
and suitability. Results indicate reduced blood wastage 13.2%, blood management related errors
by over 10%, staff satisfaction increase of over 65%, ultimately improving the hospital’s blood
management performance.

Keywords: blood management, inventory, Google Appsheet

I. INTRODUCTION need with life-threatening conditions, reducing
mortality rate. Inadequate synchronization
within the hospital’s blood database results in
readiness shortages, preventing patients from

receiving the appropriate blood promptly [5].

Blood inventory management is a critical
aspect of healthcare operations, with the
ongoing challenge of aligning blood supply
with demand [3]. Every year, over a million

blood units are donated globally. Despite Diverse healthcare sectors can utilize the

this considerable contribution, the demand
for blood remains urgent and unfulfilled [4].
Efficient management can help patients in

“Best oral presentation award - Lecturer session

Internet of Things (IoT) and web applications to
tackle a range of issues and obstacles. IoT offers
a perspective of enhanced intelligence through
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enabling communication between devices

and individuals using the internet [6]. These
technologies ensure accessibility by remotely
monitoring patients, documenting product
statuses, and tracing medical equipment like
blood bags or intelligent labels for recognizing
patients’ blood groups, assessing compatibility,
and tracking the history of blood bag testing [7].

This paper focuses on the digitalization of
the blood inventory system at BIH, addressing
the need for efficient blood tracking, usage
analysis, and real-time data access. The
traditional management methods
lack precision, leading to potential errors and

manual

inefficient allocation of resources. Leveraging
IoT and mobile technology, the digital blood
inventory system aims to revolutionize blood
management practices at the hospital.

II. METHODOLOGY
A. Google AppSheet development

To address these challenges, an online
app was developed using Google AppSheet.
The app provides a user-friendly interface for
staff members and managers to interact with
the digital blood inventory system. The system
focuses on digitizing records, maintaining
activity history, and facilitating information
extraction for quality assurance and reporting
purposes. The app allows users to interact with
the blood inventory system and enables push
notifications through Telegram bots for timely
updates and automated actions.

B. Data model of the app

Previously, data was manually recorded in
separate notebooks without any connections,
leading to significant challenges in tracking
and comparing. Data is fragmented and lacks

SCIENTIFIC CONFERENCE 2023 (EIUSC 2023)

comprehensive interconnection among tables.
This approach was prone to errors, including
missing entries or duplicate counts (depicted in
Figure 1).

{0
m type  Teport
[ vol 0 type
[T blood_gr M vol
[T blood_1d 7 blood_gr
[T date_expired ) import
[T date_imp BT export
M date_exp
[T department

Figure 1. Illustration of previous data
management system

With the new data model, all databases
are synchronized very
straightforward. Furthermore, all databases
will be situated on a cloud server, enabling

and retrieval is

convenient access through a web browser on
various devices, such as PCs or mobile phones.
This transition scalability and
reliability.

enhances

Figure 2. BIH’s AppSheet new data model

C. Architecture of the app

A user-friendly mobile app assists staft
in systematically recording information and
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facilitates seamless interaction through guided
steps. Visual alerts regarding expiring blood
bags enhance staft utilization and minimize
wastage. Recorded data seamlessly flows into
a real-time dashboard on Google Data Looker.
Moreover, information is integrated with
Telegram, allowing users to access essential data
at any time and activate predefined automated
actions. This comprehensive suite effectively
addresses the issues highlighted in the fishbone
diagram.

Google
E Sheets

data structure

"7 AppSheet

128310

Looker

Figure 3. Illustration of architecture of the app

III. RESULTS
A. Results

The implemented digital blood inventory
system utilizes internal management analytics to
ensure blood availability based on predetermined
logic and user interactions. The app enables users
to request blood, while the system prepopulates
inventory based on hospital needs. The app’s
features include live tracking of blood suitability
for specific patients and situations, reducing
the chances of blood wastage. The system also
eliminates the need for a dedicated staff member
to record and track blood inventory, centralizing
data for easy quality assurance checks. Blood
usage and activity history are closely monitored
through automated reports, ensuring accurate

tracking and streamlined decision-making.
Additionally, the app enables quick retrieval

of blood-related information, reducing
inefficiencies in patient care.
We have realized a noteworthy

enhancement in the overall efficiency of blood
inventory management. This improvement is
primarily attributed to the reduction in staft
time spent on documentation and reporting,
resulting in a remarkable 50% time savings. As
a result, staff satisfaction has seen a substantial
increase of 65.2%, coupled with enhanced
smoothness and readiness of information
due to the automation of repetitive tasks. In
terms of safety, errors associated with blood
management have decreased significantly, now
standing at just 4.3%, compared to the initial
14.6% six months after the implementation.
Additionally, the percentage of expired blood
bags has shown a remarkable decline, reaching
a mere 3.3%.

Before

= After
100% 93.2%

28.0%

20% 14.6% 16:5% 12.5%

4.3% 33% -
f] W

Errors 9% of expired blood bags % time spent for reporting  Staff satisfaction

Figure 4. Improvement of blood inventory
management before and after digitalization

B. Limitations

Despite its benefits, the digital blood
inventorysystemhaslimitations.Itreliesonstable
technology infrastructure, risking disruptions.
Data security is among the most prominent
challenges, due to sensitive patient information,
demanding robust protection measures [8].
updates,

Sustaining performance requires
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and disregarding this could result in potential

vulnerabilities. Maintaining user engagement
poses a challenge, requiring continuous efforts
to promote system benefits. In this project, a
significant duration was dedicated to extensive
discussions with responsible staff, aiming to
collect requirements, ideas, and expectations.
This meticulous approach was undertaken to
ensure a successful implementation.

IV. CONCLUSION

The digitalization of the blood inventory
system at BIH has proven to be effective in
enhancing blood management practices.
Through the use of IoT and mobile technology,
the system reduces wastage, improves data
accuracy, and enhances overall operational
efficiency. The system’s success demonstrates
the potential for technology-driven solutions to
address longstanding challenges in healthcare
inventory management.
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Abstract: This study investigates the relationship between nighttime light (NTL) data and
provincial Gross Regional Domestic Product (GRDP) in Vietnam from 2010 to 2020, considering
spatial effects. The study combines NTL data from the Suomi National Polar-Orbiting Partnership-
Visible Infrared Imaging Radiometer Suite (NPP-VIIRS) with GRDP data to identify the intrinsic
relationship between NTL and provincial GRDP in Vietnam. The empirical results reveal
spatial dependence in explaining economic growth patterns in Vietnam, with increasing spatial
dependence over time. Positive and statistically significant coeflicients demonstrate the association
between NTL data and GRDP, emphasizing the importance of considering spatial relationships.
The study highlights the significance of the Spatial Durbin Model (SDM) with fixed effect as the
most appropriate choice for fitting the data. This research advances our understanding of economic
analysis in developing countries and showcases the potential of satellite-based data for economic
research. The findings offer valuable insights for policymakers in formulating regional development
strategies and resource allocation to foster balanced economic growth in Vietnam.

Keywords: economic growth, nighttime light, spatial econometrics, Vietnam

I. INTRODUCTION 2022). Because it measures the NTL generated
by human activity, NTL data is considered as a

o) f th . e
ne o ¢ reliable proxy for economic activity.

encountered in economic analysis, particularly

significant  challenges

in developing countries like Vietnam, is the lack
of reliable economic data. This is especially true
when trying to obtain data at the regional level.
In recognition of this issue, various alternative
methodologies have been proposed to address
it. Notably, recent efforts to link nighttime
light (NTL) data and economic activity have
produced promising results (Elvidge et al.,
1997; Keola, 2015; Nguyen et al., 2021; Zhou,

“Best oral presentation award - Lecturer session

In order to gain insights into the economic
dynamics of Vietnam’s provinces, this study
conducts an analysis that combined satellite
imagery of NTL with Gross Regional Domestic
Product (GRDP) data spanning the time period
from 2010 to 2020 of 63 provinces. Vietnam
exhibits significant spatial variation in NTL
intensity across its provinces. For example, Ho
Chi Minh City boasts the highest NTL intensity
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in the country, while certain remote northern

mountainous provinces display minimal levels
of NTL. This discrepancy in NTL intensity
closely mirrors the divergence in GRDP
between provinces.

The study contributes to the literature on
how to obtain reliable economic data at the
regional level in developing countries, with a
specific focus on Vietnam. By using satellite-
derived NTL data as a proxy for economic
activity, the study offers a novel approach to
overcome data limitations in regions where
conventional economic data may be scarce or
inaccessible. NTL data can be particularly useful
for identifying clusters of economic activities
and understanding the spatial distribution of
economic growth. This information is crucial
for formulating targeted regional development
strategies allocating
efficiently. Moreover, the study emphasizes

and resources more
the importance of understanding the statistical
relationship between economic activity and
NTL data, taking into account spatial aspects.
Spatial econometric estimation plays a vital role
in this analysis by allowing the incorporation
of spatial effects. This enables a more
comprehensive and accurate understanding of
the relationship between NTL and provincial
GRDP in Vietnam.

This paper is organized as follows: The
second section presents a literature review that
explores relevant studies focusing on spatial
analysis and research related to NTL. The third
section provides the description of the data
sources and the methodology used in this study.
In the fourth section, the estimation results are
presented and their implications are analyzed.
The study concludes with a final section
summarizing the key findings of the study,
highlighting their significance and discussing
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their potential implications for policymakers
and researchers.

II. LITERATURE REVIEW
A. Spatial effect

It is widely observed that spatial location is
highly associated with economic activities. For
example, the special economic zone is featured
by high income. Such observation requires
using a proxy for location in the economic
model. However, various studies examined
the determinants of economic growth without
considering the importance of spatial effect.
This may cause misleading conclusions because
of the omitted variable. To this end, many
studies have been conducted to analyze the
contribution oflocation in economic modelling.
Among the authors, Bernat (1996) and Rey and
Montouri (1999) were the first to investigate
the spatial effect.

Nguyen (2022) carried out research on
the impact of spatial spillover of transport
infrastructure on economic growth, using panel
data for Vietnam over the period of 2000-2019
and the spatial Durbin model (SDM). Their
results revealed a significant contribution of
transport infrastructure to the outcome at the
national level. However, the authors claimed
that the effect of transport infrastructure varied
by sub-national regions. In concrete terms, the
empirical findings indicated that (1) a positive
relationship for the southern region; (2) a
negative impact of transport infrastructure
on economic growth for the central region;
and (3) after 2010, transport infrastructure
decreased economic growth in the case of the
Mekong delta. Del Bo et al., (2012) analyzed the
contribution of infrastructure to growth in a
spatial framework with a focus on the European



region. Their empirical results were consistent
with the findings of Nguyen (2022). That is,
there exists evidence on positive association
between infrastructure and economic activity.

Moreover, using the spatial fixed effect and
random effect for the SDM, Thang et al., (2016)
conduct a study for a panel data for Vietnam
from 2000-2005. The primary purpose of their
study is to analyze spatial spillover effects from
foreign directinvestment in Vietnam. Empirical
results provided evidence on positive backward
spillovers. Besides, the authors claimed that the
impact of forward and horizontal spillovers
were conditional on distance. In the same vein,
Hoang and Goujon (2014) used the spatial-
error model and maximum likelihood estimator
to investigate the determinants of foreign
direct investment (FDI) in Vietnam over the
period of 2001-2010. The authors found FDI
inflows of a province were affected by that of its
neighborhood, suggesting evidence of spatial
spillover effect. On the other view, Hoang et
al., (2022) identified various key factors of FDI
inflows in the Southern Central Coast region
of Vietnam over the period of 2007-2016. In
particular, the authors claimed that cheap labor
cost, legal institution and level of social security
were positively associated with FDI inflows.

In addition, Esiyok (2018) analyzed the
impact of spatial distance on economic growth
for a panel data for Vietnam, spanning from
1999 to 2010. Using the system-GMM estimator
together with the spatial lagged-dependent
variable model and the spatial-error model,
their empirical results revealed that provincial
economic growth significantly affected by
the GDP of neighboring provinces. Besides,
in line with other studies, the authors found
positive effects of both human and physical
capital on regional income. Torres-Preciado et
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al., (2014) carried out research on technology
innovation-economic growth nexus, using
panel data for Mexico over the period of
1995-2007. Using the exploratory spatial data
analysis, their results revealed the existence

of patterns of spatial interaction. In concrete
terms, empirical findings suggested that the
Northern states had a higher level of growth
rate than the Southern states. Moreover, the
local indicator of spatial association exhibited
a pattern of local spatial dependence. Bai et
al., (2012) investigated the relationship among
spatial spillover and regional economic growth
in China from 1998-2008. They found positive
spatial autocorrelation among provinces in
China, implying inter-provincial spillovers.

B. NTL and socio-economic analysis

The lack of reliable economic data poses
a significant challenge in economic analysis,
particularly for developing countries. To address
this issue, various alternative methodologies
have been proposed. Motivated by the study of
Elvidge et al., (1997), which identified a strong
positive relationship between GDP and the
NTL observed from space, recent efforts to link
NTL data and economic activity have produced
promising results.

Regarding the NTL data-urbanization
nexus, Zhou (2022) used the NTL data, which
is sourced from the Defense Meteorological
Satellite Program Operational Linescan System
(DMSP/ OLS) and Suomi National Polar-
Orbiting Partnership-Visible Infrared Imaging
Radiometer Suite (VIIRS/ NPP) NTL dataset
to investigate the urban expansion process
in Vietnam over the period of 2000-2018. As
expected, the authors found the urbanization
was highly centralized in the southern Mekong
delta and the northern Red River Delta. Besides,
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the empirical results highlighted that the size of ~ empirical findings of Dasgupta (2022) for the
population and the level of industrialization case of India claimed that NTL data was able to
both gave rise to the urban expansion in estimate GDP and confirmed short-term effects
Vietnam. Similarly, Zhao et al., (2020) obtained  of economic shocks could be predicted by NTL
NTL data from DMSP/ OLS and VIIRS/ NPP  data.

to analyze the urban dynamics of Southeast
Asia over the period of 1992-2018. From their
empirical results, the authors confirmed that
NTL data was an appropriate measurement of
urbanization of the region.

Although DMSP/ OLS and VIIRS/
NPP NTL dataset are inexpensive and
reliable sources of NTL data, there are few
studies, which used these sources and others,
investigated environmental-economic change

In relation to the relationship between  withafocuson Vietnam. For example, Giang et
NTL data and income, Keola (2015) conducted  al., (2023) used various Landsat satellite images
a study for a panel data of Cambodia, Lao PDR, and convolutional-neural-network models to
Myanmar, Vietnam and Thailand from 1993  classify coastal landscapes. Quang et al., (2022)
to 2009. The primary purpose of their study used various sources of remote sensing data to
is to explain changes in economic growth by  measure environmental and economic values in
NTL and land cover data. Empirical findings  Vietnam. Their findings showed that Sentinel-2
showed that NTL data significantly explained and Landsat 8 were appropriate sensing data
economic growth for the non-agricultural for understanding changes in environment
sector only. A possible explanation for the quality at national and regional scales. The
result is that the NTL observed from space usefulness of Sentinel-2 and Landsat 8 remote
was the result of industrial activities. This sensing imagery was confirmed by the study
finding supports the study of Elvidge et al, of Nguyen et al., (2021), which analyzed the
(1997), which claimed that DMSP/ OLS NTL  environmental quality in Quang Ninh province,
dataset was a useful measurement of the spatial ~ Vietnam. Nguyen et al., (2021) carried out
distribution of human population at the global  research on assessing salinity intrusion, using a
basis. The association between GDP and NTL  set of 143 samples over the period of 2016-2020
data was confirmed by other scholars. Wu et  with a focus on Vietnam’s Mekong Delta. Their
al., (2013) investigated the main driver of light  results argued that the combination of satellite
consumption for a panel data of 169 countries, images and appropriate machine learning
spanning from 1995 to 2009. Their empirical ~method was a novel approach for measuring
results revealed that latitude, human activities  salinity intrusion. Ngo et al., (2023) carried out
and gross saving rate, GDP both lead to using research on environmental quality for Vietnam
light at night. Besides, the authors argued that  over the period of 2012-2020. Their aim was to
the relationship between light consumption construct the PM2.5 pollution index derived
and income had inverted-U curve shape. Dollet ~ from satellite image, meteorological and land
al., (2006) found that there existed correlation  use maps. Their results revealed there existed
between NTL imagery and the level of economic  spatial distribution of PM2.5 and that the level
growth for the case of 11 European Union of PM2.5 changed overtime.
countries and the United States. Similarly, the

10



On the other view, Vu et al, (2018)
highlighted the importance of remote sensing
data in assessing the urbanization process in
the south of Ho Chi Minh City, Vietnam. Their
results exhibited that the land cover changes
were mostly explained by satellite imagery.
Besides, their findings revealed that over the
period 0£2000-2010, thelowland area was highly
affected by the increase of sea level while the
highland area was covered by the urbanization.
Using Landsat data, Ha et al., (2020) analyzed
urbanization and land use changes in Thai
Nguyen province, Vietnam from 2000 to 2016.
Based on the empirical findings, the authors
argued that there existed structural change in
Thai Nguyen over the period.

In the next section, this study will present
the materials and methodology utilized to
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conduct an analysis of the intrinsic relationship
between NTL data and GRDP of Vietnamese
provinces.

III. DATA AND METHODOLOGY
A. Data

With the aim of exploring the relationship
between NTL and provincial GRDP in Vietnam,
a balanced panel data from the period of 2010-
2020 is constructed, which is sourced from the
General Statistics Office of Vietnam (GSO) and
data on NTL is drawn from the study of Chen
et al., (2020). Table 1 provides the variables
used in this study and their corresponding
descriptive statistics.

Table 1. Descriptive statistics

Variable Obs. Mean S.D. Min. Max.
GRDP 693 62786.39 115604.4 3908.3 990356
NTL 693 15086.7 65533.9 37.8 843126.2

GSO operating under the Vietnamese
Ministry of Planning and Investment is tasked
with collecting socio-economicdatafor Vietnam
atboth the national and provincial levels. Its data
collection encompasses various aspects, ranging
from administrative, land-related information
to climate data, population demographics,
labor and socio-economic activities. The GSO
compiles and annually publishes these datasets
in the Statistical Yearbook, which is accessible
online on the GSO website (www.gso.gov.vn).
For this study, data on GRDP at constant 2010
prices are collected from the GSO.

The NTL data is primarily obtained from
DMSP-OLS and NPP-VIIRS NTL data. These

(Source: Author’s calculation)

two data sources have their own limitations.
On the one hand, the former covers annual data
from 1992 to 2013, but it involves saturation
issue as well as blooming issue. On the other
hand, the latter has better data quality, but
timespan is available since 2012. To this end,
using DMSP-OLS NTL data, NPP-VIIRS NTL
data and DMSP-OLS radiance-calibrated NTL
data, Chen et al., (2021) suggested another NTL
data, which is so-called NPP-VIIRS-like NTL
dataset. This dataset covers NTL data for the
period of 2000-2022 and is available at https://
shorturl.at/qEO12.
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Figure 1. The North region of Vietnam at night

Figure 2. The South region of Vietnam at night

Figures 1 and 2 illustrate nighttime
conditions in Vietnam, with white pixels
indicating areas of energy consumption for
lighting at night, while black pixels represent
regions with minimal nighttime lighting. The
distribution of these colors follows a discernible
pattern. In the northern part of Vietnam, the
white pixels are concentrated along the Da
River and the Red River. Conversely, in the
southern regions, urban areas are prominently
covered by white pixels during the nighttime.
The figure also highlights significant variations
in NTL among different provinces in Vietnam.
Specifically, the Southeast region, known
for its economic activities, exhibits a high
concentration of white pixels, indicating intense
energy consumption at night. On the other
hand, the Southwest region is characterized
by a predominance of black pixels, suggesting
lower levels of NTL. The figure implies evidence
of divergence in economic activities during
nighttime in Vietnam, with discernible spatial
associations. The concentration of white pixels
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in specificregions indicates clusters of economic
activities, providing valuable insights into the
spatial distribution of nighttime economic
dynamics in the country.

B. Methodology

The methodology for this study involves
examining the relationship between NTL data
and GRDP while accounting for spatial effects.
Initially, the presence of spatial autocorrelation
is assessed using the Moran’s I index, enabling
the identification of spatial
within the data. The Moran scatter plot is
subsequently utilized to visually illustrate the
spatial dependence. The study utilizes the
spatial weight matrix derived from Vietnamese
geospatial data, playing a crucial role in the
estimation process by accommodating spatial
relationships in the data. Finally, various types
of spatial panel econometric models are applied
to analyze the relationship between NTL data
and GRDP while considering spatial effects
over time.

dependence

a) Spatial autocorrelation using Moran’s I

The Moran’s I index is to investigate
whether or not spatial dependence exists. The
Moran’s I index takes the following formula:

_ nXing Y=g Wi (o — X)(x; — %)

So X, (% — %)°

(1)
where S, = XL, ¥7;w; and X denotes mean
value. Based on the Moran’s I index, a test
statistics z(I) is computed as follows:

I1—E)

JVar (I

where E(I) denotes mean value of I and Var(I)
denotes variance of 1. The null hypothesis

() = 2)



in this context posits the presence of spatial
independence. Thus, rejecting null hypothesis
indicates the existence of spatial dependence.

The Moran scatter plot is built on the
ground of the Moran’s I index (Anselin, 1995).
The horizontal axis of the graph presents
the variable of interest and its spatial lag is
illustrated on the other axis. The graph has 4
quadrants. Each quadrant exhibits different
information. For example, at the upper-right of
the graph is the so-called high-high quadrant
contains the observation, which is featured by
high order of correlation between the variable of
interest and its spatial lag. On the other hand, at
the lower-left of the graph is the so-called low-
low quadrant. Besides, the graph involves the
regression line, which can be shown as follows:

3)

where W denotes a spatial weight matrix,
the term Wz refers to the spatial lag of z, and
p denotes error term. The coefficient « is
estimated by the OLS estimator. In this sense,
the estimated coeflicient « is equivalent to the
Moran’s I index. The statistical significance of
« implies the existence of spatial dependence.

Wz=az+u

b) Spatial weights matrix

The spatial weight matrix is a key element
in spatial econometric analysis. The spatial
weight matrix is divided into atleast 3 categories
on the basis of contiguity weight, distance-
based weight and distance-band weight. The
general form of spatial weight matrix takes the
following forms:

0 W12 Wln
w
T " (4)
Wn1 Wpa 0
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where, each entry w, € W indicates spatial
statistic relating to unit i and j and is assumed to
be zero if i = j. Depending on the type of spatial
weight matrix, the value of w, may vary. For
example, in the case of binary contiguity weight,
w, takes 0 or 1. In the context of Vietnamese
geospatial the appropriate
selection for the spatial weight matrix relies on
neighbor-based criteria rather than distance-
based criteria. This choice is motivated by the
elongated and narrow nature of the Vietnamese

characteristics,

landscape.
c) Spatial panel model

To investigate the relationship between
NTL and provincial GRDP in Vietnam, we
begin the analysis with the OLS model as a
benchmark and then proceed with various types
of spatial econometric models. The OLS model
with fixed-effect takes the form as follows:

(5)

where y,is an n x 1 column vector of dependent

yt:xtﬁ+/4+st

variable, representing provincial GRDP. X, is a
matrix of independent variables including the
constant term with dimensions n x k, where
k is the number of independent variables. g is
a vector of estimated parameter in fixed effect
model, while assumed as N(0, 0“,24) in random
effect model. ¢, is assumed as i.i.d. with N(0, 0?).

Vega & Elhorst (2013) provides an
overview of different spatial econometrics
model specification. Figure 3 shows that at
the most left-hand side is the general nesting
spatial model, which includes three different
types of interaction effects among units to
account for possible spatial effects. They are:
(1) endogenous interaction effects among the
dependent variable, (2) exogeneous interaction
effects among the explanatory variables and
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(3) interaction effects among the error terms. By imposing restriction on the coeflicients
At the most right-hand side of figure 3 is the of equation 6, other spatial econometrics
presence of the OLS model, which assumes no  models are derived. For example, if p = 0 and
spatial effect. Running from the left-hand side = 0 = 0, the model is so-called SEM; if A =0 and
to the right-hand side, it is clear that various 0 = 0, the model is so-called SAR; and if A =0,
spatial effects have been released. For example,  the model is so-called SDM. In concrete terms,
the SAC model only considers spatially lag  equation 7 indicates the SEM model; equation 8
dependent variable and spatially autocorrelated ~ describes the SAR model; and the SDM model
error term; the SAR model takes into account is indicated by equation 9. These models are
spatially lag dependent variable and ignores shown as follows:

other spatial effects.
y,= Xp+AWpu + ¢, (7)
Y, =pWy, + X +e (8)
Zj/'ﬁ_ y,=pWy, + X+ WX, 0+e, 9)

( nesting spatial mode! =0 | Spatial Du wl
¥ =Y+, + Xp+WX0+u et V=Y emy 4 X+ WK o5
u=AWute

In this paper, we aimed to investigate
the relationship between NTL and provincial
GRDP in Vietnam over the period of 2010-
2020. As such, we propose a log-linear model as

™~

0=

™ Spatial Durbin Error
¥=aa, + X+ WX0+u
=AWz

Figure 3. Different spatial econometrics model the empirical analysis model:

specification (Vega & Elhorst, 2013) InGRDP, = +InNTL 8, +¢, (10)

To include spatial effects in a standard  yhere WGRDP denotes the logarithm of
panel model, the weights matrix representing provincial GRDP; InNTL presents the logarithm
the spatial relationships between provinces  of NTL; and ¢, is the error term. All variables

needs to be incorporated. The generalized  are expressed in logarithmic form to reduce the
nesting spatial panel model taking into account  effect of heteroskedasticity.

all types of spatial effects is give as follows
(Elhorst, 2014): Next, we combine (10) with (7) - (9)

to present the spatial effect. This yields the
Y, =pWy, + X+ WX 0+AWpu +e¢, (6) following models as follows:

where W denotes the cross-sectional weights In(GRDP), = B, + InNTL .,

matrix with n X n dimensions and each entry w, , (11)
€ W illustrates the spatial weight related to units +1) Wl t+E,

i and j. The term Wy, denotes spatial lag of y,. J=1

The term WX, presents the spatial lag of X,. And n

the term Wy demonstrates the spatial lag of p. In(GRDP), = p _;1 w,In(GRDP), (12)
p explores the spatial autoregressive coeflicient, =

A represents the spatial autocorrelation, while + B, + InNTL,5, + ¢,

and 6 are vector of parameters to be estimated,
which depend on the model specified.
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n
In(GRDP),, = pjgl wijln( GRDP)jt

+ B, + InNTL 3,

n

+0 Y

j=1

+ &,

(13)
wijln(NTL)jt

In this study, (10) and (13) are estimates
with the balanced panel data over the period of
2010-2020. Except the model 10, other models
involve random effect and individual-fixed
effect. Equations 10-12 are estimated by the
quasi-maximum likelihood (QML) estimators,
which is available via xsmle command in Stata.
The empirical results are shown in the next
section.

IV. RESULTS

This section presents the empirical results
of the study. It begins by providing the Moran’s
I index and displaying the Moran scatter
plot, which are used to assess the presence of
spatial autocorrelation and visualize spatial
dependence. Then, the section focuses on
the empirical findings related to the spatial
econometric models discussed in the previous
section.

A. The Moran’s I index and the Moran
scatter plot

The statistics of the Moran’s I index with
a focus on [nGRDP are shown in Table 2. The
results indicate that the index is statistically
significant and differs significantly from
zero, providing evidence for the existence of
spatial dependence. Furthermore, the figures
demonstrate that the magnitude of spatial
dependence increases over time, suggesting a

strengthening of the spatial relationships.
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Table 2. The statistics of the Moran’s I index

Year Mm:m’s EI) |S.D.(I) Z p-value
2010 0.234 -0.016 | 0.085 | 2.929 | 0.003
2011 0.236 -0.016 | 0.085 | 2.958 | 0.003
2012 0.237 -0.016 | 0.085 | 2.967 | 0.003
2013 0.240 -0.016 | 0.085 | 3.006 | 0.003
2014 0.260 -0.016 | 0.085 | 3.229 | 0.001
2015 0.287 -0.016 | 0.085 | 3.551 0.000
2016 0.297 -0.016 | 0.085 | 3.666 | 0.000
2017 0.297 -0.016 | 0.085 | 3.675 | 0.000
2018 0.302 -0.016 | 0.085 | 3.724 | 0.000
2019 0.298 -0.016 | 0.086 | 3.679 | 0.000
2020 0.307 -0.016 | 0.085 | 3.787 | 0.000

Note: E(I) denotes mean value of 1. S.D.(I) denotes
standard deviation of I.

To verify the presence of spatial
dependence, Figure 4 displays the results of the
regression where InGRDP is the independent
variable and its spatial lag, WInGRDP, is the
dependent variable. Additionally, the Moran
scatter plot, utilizing the spatial Queen weight
matrix from 2010 to 2020, is presented in the
Appendix.

WInGRDP
0

1 2 3 a
InGRDP

Figure 4. The Moran scatter plot for GRDP in 2020

where, WInGRDP = 0.307 x InGRDP + u
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B. Regression results

The section illustrates empirical results
applying equations (10) - (13). Table 3 contain
estimates for the OLS, SEM, SAR and SDM
models, along with relevant statistical tests.
The Hausman test is employed to determine
the appropriate model, considering the nature
of the data, i.e., fixed-effect or random-effect
Additionally, statistical
performed for model selection. The former
refers to comparison between the SDM model
and the SAR model, while the latter refers to
comparison between the SDM model and the
SEM model. Besides, we conduct the Akaike’s
information criterion (AIC) and Bayesian
information criterion (BIC) to compare the
suggested models fit to the same dataset.

model. tests are

In Table 3, at the most left-hand side is the
various variables of interest; the columns 2-3
provide the estimates obtained from the SEM
model; the columns 4-5 show the estimates
based on the SAR model; and the columns 6-7
illustrate the results estimated from the SDM
model. The empirical results are revealed in
three different panels. Panel A shows non-
spatial estimates. Panel B indicates spatial
estimates. And panel C exhibits various tests
and statistics. The column 1 shows the OLS
estimates with robust standard errors. Table
3 provides the results of estimating equations
11-13 in which the Queen weights is used as
spatial weight matrix. Regarding the estimated
coefficients, our figures, which are presented
in panel A, reveal that the coefficient of InNTL
is positive and statistically significant across
various models. In panel B, the coeflicient
WInNTL is positive and statistically significant.
Similarly, the spatial autoregressive coefficient
(p) and the spatial autocorrelation coefficient
(A) are positive and statistically significant.
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The statistics indicate that among the
suggested models, the SDM model is the most
appropriate one to fit the data as the model is
correlated with the smallest statistics of AIC/
BIC. These findings are supported by the
results derived from test and testnl command.
It is true that the SDM model outweigh both
the SAR model and the SEM model because
the hypothesis of @ = 0 and that of § = -pp are
rejected. In relation to the Hausman test, since
the null hypothesis of no correlation between
individual-fixed effectand error term is rejected,
it turns out that the FE model is better than the
RE model in fitting data.

Based on the empirical results and the
statistical tests conducted, the SDM model with
individual-fixed effect emerges as the most
suitable option for fitting the data, taking into
account the presence of spatial dependence. The
positive and statistically significant coeflicients
of InNTL, WInNTL, p,and X provide compelling
evidence of the existence of spatial relationships
and their impact on the relationship between
NTL data and GRDP in Vietnam. The findings
from this study confirm that the spatial
dimension plays a significant role in explaining
economic growth dynamics in Vietnam. The
positive coeflicient of InNTL indicates that an
increase in NTL data, which can be interpreted
as a proxy for economic activity, is associated
with higher GRDP in the provinces. Moreover,
the significant coefficients of WInNTL, p, and A
underscore the relevance of spatial dependence,
suggesting that the economic performance of
one province is influenced by the economic
activities in neighboring provinces.

These results carry important implications
for policymakers and researchers in Vietnam.
Understanding the spatial relationships and



the role of NTL data in measuring economic
activity can assist policymakers in formulating
targeted regional development strategies. By
considering spatial effects, decision-makers
can identify clusters of economic activities,
promote balanced regional growth, and allocate
resources more efficiently. Furthermore, this
study contributes to the broader literature on
economic analysis in developing countries,
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particularly those facing challenges with data
availability at the regional level. By employing
spatial econometrics techniques, researchers
can extract valuable insights from satellite-
based data, such as NTL data, to gain a deeper
understanding of economic dynamics in
regions with limited access to conventional
economic data.

Table 3. The estimation results using the Queen weight

OLS model SEM model SEM model SAR model SAR model SDM model SDM model
(1) (2) (3) 4) (5) (6) (7)
Panel A: Non-spatial estimates
6.828*** 9.964*** 3.412%%* 4.644%*
Py (0.000) i (0.000) i (0.000) i (0.000)
InNTL 0.452%** 0.0515* 0.062** 0.095%** 0.102*** 0.053** 0.060*
(0.000) (0.069) (0.049) (0.000) (0.000) (0.017) (0.010)
Panel B: Spatial estimates
WINNTL i i ) ) i 0.104*** 0.102***
(0.003) (0.003)
0.616*** 0.595%** 0.444*** 0.430***
P i i i (0.000) (0.000) (0.000) (0.000)
Y i 0.799*** 0.788*** i i i i
(0.000) (0.000)
Panel C: Test and statistics
FE No Yes No Yes No Yes No
RE No No Yes No Yes No Yes
e i 6.180** 19.870*** 12.0500***
(0.045) (0.000) (0.007)
8.830*** 8.940***
SDM vs. SAR - -
(0.003) (0.002)
SDM vs. SEM i i 23.260**** 25.010%**
(0.000) (0.000)
AIC 1280.624 -911.514 -455.849 -1040.839 -588.049 -1103.810 -643.566
BIC 1289.706 -897.891 -433.144 -1027.216 -565.344 -1085.646 -616.320
R . 0.676 0.676 0.786 0.784 0.796 0.795
Ri - 0.622 0.622 0.597 0.603 0.487 0.503
R 0.578 0.578 0.578 0.481 0.491 0.395 0.408
N 693 693 693 693 693 693 693
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V. CONCLUSION

This study investigates the relationship
between NTL data and provincial GRDP in
Vietnam from 2010 to 2020, with a focus
on spatial effects. Data for the analysis were
obtained from the GSO and the NTL data
sourced from Chen et al. (2021). The empirical
results presented in this study offer valuable
insights into the intrinsic connection between
NTL data and economic growth dynamics at
the provincial level in Vietnam.

The empirical findings reveal a statistically
significant and increasing level of spatial
dependence over time, indicating the existence
of spatial the
economic growth patterns among provinces.
Spatial econometric models, including the
OLS, SEM, SAR, and SDM models, were
employed to analyze the data. The Hausman
test was utilized to determine the appropriate
model, and statistical tests were conducted for
model selection. Consistently, the SDM model
with fixed effect was identified as the most
suitable choice for fitting the data with spatial
dependence

relationships  influencing

The study highlights the importance
of considering spatial dependence when
examining economic growth dynamics in
Vietnam, as economic activities in neighboring
provinces significantly influence one another.
This insight is of considerable significance for
policymakers and researchers in Vietnam, as
understanding spatial relationships and the
NTL data in measuring economic activity
can inform targeted regional development
strategies and resource allocation for balanced
regional growth. Furthermore, this research
contributes to the broader literature on

economic analysis in developing countries,
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particularly those facing challenges with limited
access to conventional economic data at the
regional level. By utilizing spatial econometrics
techniques and leveraging satellite-based data,
such as NTL data, researchers can gain deeper
insights into economic dynamics in regions
where data availability is constrained.
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Panel A: The Moran scatter plot for GRDP in 2010
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Panel B: The Moran scatter plot for GRDP in 2011
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Panel D: The Moran scatter plot for GRDP in 2013
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Panel G: The Moran scatter plot for GRDP in 2016
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Panel K: The Moran scatter plot for GRDP in 2020
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Abstract: This study delves into the effects of the COVID-19 pandemic and government policies’
stringency level on the volatility of stock markets in 31 developed and emerging economies. Besides,

we compare the stock market volatility between these two markets. We found no connection

between the rise of COVID-19 cases or death rates and the stock market’s volatility in either market.

Nonetheless, the stringency index of governments’ measures and changes in the exchange rate have

a positive and robust relationship with stock market volatility in both. With the same stringency

level of government measures, emerging markets are more volatile than developed markets due to

their unstable exchange rate. Therefore, our findings imply that investors should develop suitable

strategies, while policymakers should create customized plans to tackle crises in different countries.

Keywords: stock market volatility, COVID-19, government stringency index, cross-country analysis

I. INTRODUCTION

Since its emergence in December 2019, the
novel coronavirus (COVID-19) has infected
approximately 452 million people and caused
over 6 million deaths in about 240 countries
and territories around the globe (Bhatia et al,,
2022). The attention of business managers,
academic economists, and finance scholars
have thus been shifted from traditional business
risks to speculative news about COVID-19
and governments’ measures, especially after
the WHO declared COVID-19 as a global
pandemic on March 11, 2020 (Alaoui Mdaghri
et al., 2020).
worldwide have actively adopted measures to
halt the spread of the pandemic, such as social
distancing, school and workplace closures,
virus testing, and restrictions on transportation,

In response, governments
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public gatherings, and commercial air travel
(Phan & Narayan, 2020). According to Chung
et al. (2021), government interventions would
curb the spread of the pandemic since these
policy responses limit social interactions.
However, Hunjra et al. (2021) found that such
interactions are necessary for commercial
activities, and thus these measures have
significant economic consequences in both
developed and emerging markets. Besides
that, policymakers and investors can foresee
consequences of government interventions in
the future economy through the stock market
as it reflects viewpoints of a group of complex
and opinionated investors (Ashraf, 2020).

Indeed, the stock markets around the world
have experienced severe volatility at that time.
For example, the US has suffered from a 14% and
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22% average daily increase in COVID-19 cases
and deaths respectively from 11 March 2020 to
26 November 2021 (Ritchie et al., 2021). One
day after COVID-19 was declared - March 12,
2020 (“Black Thursday”), the US stock market
witnessed a decrease of 9.5% in the S&P 500
and 9.4% in the NASDAQ Composite (Imbert
& Franck, 2020). The global stock markets also
suffered from a sharp decline. The Nikkei 225
(Japan) and the Hang Seng Index (Hong Kong)
both plunged by more than 20%, below their
52-week closing highs (Huang, 2020), while the
FTSE 100 Index of the UK dropped by 10.87%
(Wearden, 2020).

To cope with the pandemic’s spread,
worldwide implemented various
measures. The stringency index represents the

nations

level of stringency of the governments’ responses
to the COVID-19 pandemic (Alaoui Mdaghri
et al., 2020; Bakry et al., 2022). Various studies
have compared the impacts of COVID-19 and
the stringency level of governments’ measures
on stock market volatility in developed and
emerging markets. The effect of governments’
stringency measures on stock market volatility
which has been found in 27 developed and 23
emerging markets (classification of Morgan
Stanley Capital International) is different
(Bakry et al., 2022; Harjoto et al, 2021).
Moreover, according to Mdaghri et al. (2020),
while government intervention reduced
volatility concerns in developed countries, the
situation in developing countries was more
complex and diverse. The uncertainty about
the economic resilience of developing countries
and poor financial growth projections added
to the volatility. In terms of the effect of
COVID-19 confirmed cases on stock market
volatility, Bakry et al. (2022) stated that stock

market volatility and COVID-19 confirmed
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cases have a positive and robust relationship
in both developed and emerging markets.
This may imply investors perceive higher risk
in their investment in stock market when
COVID-19 confirmed case growth increases.
Hence, they may respond to stock market by
withdrawing their investment, which leads to
stock market volatility. Furthermore, Uddin
et al. (2021) argued that when the death rate
rises, investors tend to perceive risk in the stock
market, and the government’s measures are
likely to be more stringent. Investors’ concerns
about rising death rates may also be amplified
by higher uncertainty avoidance in developing
market country cultures (Ashraf, 2020).

The growing recent literature discusses
stock market volatility in some sectors (Baek
et al., 2020; Engelhardt, et al., 2021) and/or in
several specific countries: the US (Albulescu,
2021; Baig et al., 2021); Asian countries (Hunjra
etal., 2021) during the COVID-19 pandemic as
well as the relationship between stock market
volatility and government responses (Ibrahim
et al., 2020; Uddin et al., 2021; Zaremba et al.,
2020). It can be seen that few studies focus on a
cross-country analysis of stock market volatility,
COVID-19, and governments measures
(Ashraf, 2020; Bakry et al., 2022; Harjoto et al.,
2021). Additionally, governments, regulators,
business executives,
worries about the effects of government

and finance scholars’

interventions on stock market volatility during
COVID-19 necessitate additional research
(Hunjra et al., 2021). Accordingly, this study
addresses this gap by analyzing the nexus
between stock market volatility, the number
of COVID-19 cases and death rates, and the
stringency level of governments’ measures
in 19 developed and 12 emerging markets
from 11 March 2020 (COVID-19 declaration



date by the WHO) to 31 December 2021.
Moreover, this research compares stock market
volatility among the two groups of markets
the COVID-19 pandemic.
this study’s findings, policymakers in these
countries can respond to the pandemic with
appropriate measures, and investors can react
to such volatile period with proper investment
strategies. Therefore, this research focuses on

during From

two primary questions, including:

RQ1. How do the COVID-19 pandemic
and the stringency level of governments’
measures affect stock market volatility?

RQ2. What are the similarities and
differences between stock market volatility in
developed and emerging markets during the

COVID-19 pandemic?

The remainder of the paper is structured
as follows. The following section outlines the
research design. The third section discusses the
results. The last section concludes the study.

II. HYPOTHESIS DEVELOPMENT

This study examines how the COVID-19
of
governments’ measures affect stock market
volatility. The results are tested by replacing the
COVID-19 case growth by COVID-19 death
rate in robustness test. The control variables are
trading volume and exchange rate. There is a
dummy variable for two types of market.

case growth and stringency level

A. The COVID-19 case growth and stock
market volatility

The COVID-19 case growth is the daily
growth of the number of COVID-19 confirmed
cases in a country (Alaoui Mdaghri et al., 2020;
Ashraf, 2020; Uddin et al., 2021). Based on the
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study of Bakry et al. (2022), in both developed
and emerging markets, stock market volatility
and confirmed COVID-19 cases have a positive
and strong relationship. Harjoto et al. (2021)
also found that daily cases rates significantly
affect daily volatility in developed and emerging
markets. In consistence with these findings, the
hypotheses are suggested as follows.

Hla: The COVID-19 case growth has a positive
relationship with stock market volatility in
developed markets.

H1b: The COVID-19 case growth has a positive
relationship with stock market volatility
emerging markets.

in

B. The stringency index and stock market
volatility

The stringency index measures the
stringency level of the nations’ responses to
the pandemic (Alaoui Mdaghri et al., 2020;
Bakry et al, 2022). Zaremba et al. (2020)
stated that government actions are associated
with increasing stock market volatility. Bakry
et al. (2022) also pointed out that there is a
strong positive link between volatility and
the strictness of government interventions
in emerging markets, but there is a negative
relationship between these factors in developed
markets. Furthermore, the institutional theory
claims that COVID-19 has a different influence
in emerging markets than it does in developed
markets (Bakry et al., 2022). In accordance with
these findings, the hypotheses are formulated as
follows.

H2a: The stringency level of government’s
measures has a negative relationship with stock
market volatility in developed countries.

H2b: The stringency level of government’s
measures has a positive relationship with stock
market volatility in emerging countries.
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The COVID-19 death rate and stock
market volatility

The COVID-19 death rate is the ratio of
the number of COVID-19 confirmed deaths
over the number of cumulative COVID-19
confirmed cases in a country (Alaoui Mdaghri et
al.,2020; Uddin etal.,2021). Harjoto etal. (2021)
concluded that an increase in daily deaths from
COVID-19 increases the stock market volatility
in emerging markets. However, daily fatalities
have little impact on stock market volatility in
developed markets. In the research of Bakry
et al. (2022), the death rate has a positive
and substantial effect on volatility only in the
emerging markets. It is likely that investors in
developed markets place higher emphasis on
the information content in confirmed cases
than death rates when evaluating the prospects
on the economy and businesses. Thus, the
hypotheses are introduced as follows.

H3a: The COVID-19 death rate has a negative
relationship with stock market volatility in
developed markets.

H3b: The COVID-19 death rate has a positive
relationship with stock market volatility in
emerging markets.

D. Types of markets

To compare the effects of COVID-19 and
government measures stringency level on
stock market volatility in two types of markets.
This study uses DEV = 1 for a country that is
classified as a developed market, and DEV = 0
for a country that is classified as an emerging
market. Based on the institutional theory
(Khanna & Palepu, 2011), emerging markets
frequently experience more stock market
volatility due to a lack of financial infrastructure
and regulations. In line with this theory, Bakry
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et al. (2022) found that investors in emerging
countries exhibit higher anxiety about the
increasing COVID-19 case growth, death rate,
and announcement of government measures.
Thus, the hypothesis is introduced as follows.

H4: Stock market volatility in emerging markets
is greater than that in developed markets.

III. METHODOLOGY
A. Data

This study uses daily data from 31 markets
into 2 panels, including 19 developed markets
and 12 emerging markets as the classification
of Morgan Stanley Capital International. The
detailed information of countries, major stock
market index of each country is provided in the
Table 1. The timeframe is from 11 March 2020
(COVID-19 declaration date by the WHO) to
31 December 2021. All data was collected from
Refinitiv. Table 2 summarizes the relevant
variables.

B. Empirical model

In other to avoid the heteroskedasticity
and autocorrelation problem in panel data,
feasible generalized least squares (FGLS) is run.
The regression model is proposed to determine
the impact of COVID-19 case growth, and
governments’ stringency responses on stock
market volatility in developed and emerging
markets.

SMVM =a+ ﬁICGm + [J’ZSIU + /33TVM

1
+B,ER,, +B.DEV +¢ (v

Where:

SMV,: The natural logarithm of stock
return volatility of country i on day t derived
from GARCH (1,1)



/

CG,; The daily growth of the number of
COVID-19 confirmed cases of country i on day t

SI.; The natural logarithm of the daily
stringency index of country i on day t

TV, : The natural logarithm of the daily
trading volume in USD of stock market of

country i on day t

ER,: The daily percentage change in the
exchange rate in terms of USD for a country i

on day t

DEV: Dummy variable for types of
markets, 0 for developed markets and 1 for

emerging markets

«: a constant term

BBy By B> Bs: beta coefficients

&: the residual
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To check the robustness of the results, case
growth is replaced by the death rate holding
all else constant. Repeating the main test, the
feasible generalized least squares regression
model is proposed to determine the impact
of COVID-19 death rate, and governments’
stringency responses on stock market volatility
in developed and emerging markets.

SMVM =a+ ﬁlDRu + ﬁzslm + /33TVM

2
+B,ER,, +B.DEV +¢ )

Where:

DRL ; The ratio of the number of
COVID-19 confirmed deaths over the number
of cumulative COVID-19 confirmed cases in a

country i on day.

Table 1. Country sample

Developed financial markets Emerging markets
No. Country Stock market index Country Stock market index
1 Australia S&P/ASX 200 Brazil BOVESPA
2 Austria ATX China Shanghai SE Composite
3 Belgium BEL 20 Czech Republic | PX
4 Canada S&P/TSX 300 Composite Greece Athex Composite
5 Denmark OMX Copenhagen 20 Hungary Budapest SE
6 Finland OMX Helsinki 25 Mexico S&P/BMV IPC
7 France CAC 40 Philippines PSEi
8 Germany DAX Poland WIG 30
9 Hong Kong Hang Seng Russia MOEX
10 Italy FTSE MIB South Korea KOSPI 200
11 Japan Nikkei 225 Taiwan Taiwan SE Weighted Index
12 Netherlands AEX Turkey BIST 100
13 New Zealand | S&P/NZX 50
14 Norway OBX
15 Spain IBEX 35
16 Sweden OMX Stockholm 30
17 Switzerland SMI
18 | United Kingdom | FTSE 100
19 United States | S&P 500
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C. Descriptive statistics index (SI) has the lowest value of 1.022 and
largest value of 4.605 with a mean of 4.006. In

Table 3 ts d ipti tatisti f . .
able > repotts descriptive Statistics o terms of control variables, trading volume (TV)

variables. Daily stock market volatility (SMV)
ranges from -0.1860 to 0.1077. Regarding
independent variables, case growth (CG) varies
in a wide range from -7.12% to 160.94% with the
average of 1.4392% indicating different phases
of COVID-19. In response, the stringency

has a mean of 18.8145 and standard deviation
of 2.82, implying a slight fluctuation in trading
volume. Change in exchange rate (ER) has a
range of -0.2838 to 0.5203 and fluctuates slightly
by 0.0084.

Table 2. Variable measurements

Variable Description/Measurement

Dependent variable: The daily stock index return volatility of a stock market measured by
Stock market volatility (SMV) GARCH (1,1) model

Independent variables: The natural logarithm of the daily growth of the number of COVID-19

The COVID-19 case growth (CG) confirmed cases in a country

The COVID-19 death rate (DR) The ratio of the number of COVID-19 confirmed deaths over the
number of cumulative COVID-19 confirmed cases in a country

The stringency index (SI) The natural logarithm of the daily stringency index of a country
Control variables:

Trading volume (TV) The natural logarithm of trading volume in USD of a stock market
Change in exchange rate (ER) The daily percentage change in the exchange rate for a country
Market Type (DEV) DEV =1 for developed market

DEV = 0 for emerging market

Table 3. Descriptive Statistics

SMV CG SI TV ER
Mean -4.8E-05 0.014 4.006 18.82 9.5E-05
Median 0.000 0.004 4.098 18.55 0.00
Max. 0.108 1.609 4.605 26.58 0.52
Min. -0.186 -0.071 1.023 10.71 -0.282
SD 0.015 0.046 0.347 2.82 0.008
IV. RESULTS while stringency index (SI) is statistically

significant and has a positive relationship with
stock market volatility (SMV). Furthermore,
trading volume (TV) is negatively insignificant.
While dummy variable (DEV) and change in

To address the effect of heteroskedasticity
and autocorrelation on the model, the feasible
generalized least squaresis run. Table 4 indicates
that case growth (CG) is negatively insignificant,
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exchange rate (ER) are statistically significant
and have a positive relationship with stock
market volatility (SMV).

Table 4. Results of Equation 1

Variable Coefficient t-Statistic  Prob.
SMV -0.001769 -1.951250 0.0510
CG -0.004796 -0.963510 0.3353
SI 0.000500 2.435433 0.0149
TV -2.10E-05 -0.926353 0.3543
ER 0.069239 5.501296 0.0000
DEV 0.000283 2.148910 0.0317

Table 5 shows that death rate (DR) is
positively insignificant, while stringency index
(SI) is statistically significant and has a positive
relationship with stock market volatility
(SMV). In addition, trading volume (TV) is
insignificant. Meanwhile, dummy variables
(DEV) and change in exchange rate (ER) are
statistically significant and have a positive
relationship with stock market volatility (SMV).

Table 5. Results of Equation 2

Variable Coeflicient t-Statistic  Prob.
SMV  -0.001781 -1.965309 0.0494
DR 0.047568 0.460468 0.6452
SI 0.000470 2.290757 0.0220
TV -1.90E-05 -0.841840 0.3999
ER 0.069196 5.499599 0.0000
DEV  0.000294 2.225095 0.0261

In the main test, there is no relationship
between COVID-19 case growth and stock
market volatility. This result is inconsistent
with the previous literature (Bakry et al., 2022;
Harjoto et al., 2021). The difference between
this research’s findings and others’ may be
due to difference in time span of the sample.
This research analyzes the relationship of

@ ( SCIENTIFIC CONFERENCE 2023 (EIUSC 2023)
PART | EQNO S, BUSINESS AND MANAGEMENT SYMPOSIUM

29

EASTERN INTERNATIONAL UNIVERSITY

stock market volatility until the end of 2021.
Meanwhile, most of the previous papers
conduct the analysis for several months in 2020.
This result may imply that by the end of 2021,
investors might not respond as aggressively
to negative information about COVID-19 as
they did when the pandemic had just started.
According to Ashraf (2020), stock markets
reacted to the COVID-19 pandemic strongly
in the initial period of COVID-19 outbreak,
but their reactions have changed over time,
depending on the pandemic’s stage. Thus, stock
market volatility may not be associated with
COVID-19 case growth over such along period.

In the robustness test, case growth
is replaced by death rate to confirm the
relationship between COVID-19 and stock
market volatility. There is also no relationship
between death rate and stock market volatility
in developed market, which is in line with
previous research (Bakry et al., 2022; Harjoto et
al., 2021).

The main test indicates that there is a
positive and significant relationship between
governmentmeasures’stringencyleveland stock
market volatility. An increase in the stringency
of government is responded an increase of
0.0005 unit in daily stock market volatility.
The result is confirmed by the robustness test
which indicates that an increase of one index
point in the severity of government responses
leads to a 0.00047 increase in daily stock market
volatility. These results imply that an increase
in stringency index may trigger increased
uncertainty about how the government assess
the severity of the pandemic in the market
(Bakry et al., 2022). This finding is consistent
with the finding of previous papers, for example
Bakry et al. (2022); Harjoto et al. (2021); Uddin
etal. (2021).
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Regarding control variables, there is no

relationship between trading volume and
stock market volatility. The robustness test
also confirms this finding. This result is not
supported by the supply of stock market
returns hypothesis (Ibbotson & Chen, 2003),
which may be explained by the Ashraf (2020);
stock markets reacted aggressively to the
COVID-19 pandemic in the early stages of the
outbreak, but their reactions have differed over
time, depending on the stage of the pandemic.
In consistent with Ashraf (2020), this study
finding implies that over such a long period of
this research, negative news about COVID-19
and government’s measures may not prompt
investors in both developed and emerging
markets to withdraw their money out of the
stock market, which results in fewer volatile
patterns of trading volume.

Interestingly, there is a positive and
significant relationship between exchange rate
and stock market volatility. A 1% increase
in daily change of exchange rate is associated
with about 0.069239% increase in stock market
volatility. This is confirmed by the robustness
test which reveals a 1% increase in exchange
rate return is associated with a 0.069196%
increase in stock market volatility. Our finding
is consistent with the findings of Mun (2007)
and Walid et al. (2011) that returns on foreign
exchange rates signal future market risk. This
implies that an increase in daily change in
exchange rate is associated with increasing
stock market volatility.

The main test indicates that the
relationship between stock market volatility
and independent variables is different between
the developed markets and emerging markets
because the dummy variable of types of

market (DEV) is statistically significant. This
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is consistent with previous studies (Bakry et
al., 2022). The positive coeflicient of DEV in
Tables 4 and 5 shows that the stock market
volatility for emerging markets is greater than
that of developed markets if other variables are
the same. The institutional theory supports this
finding that COVID-19 has different impacts
on developed and emerging markets (Khanna
& Palepu, 2011). With the same stringency level
of government measures, emerging markets
would suffer greater stock market volatility
than developed markets because of insufficient
financial facilities and regulations. Given that,
any government measures that restricts the
capacity to complete commercial transactions
are anticipated to encounter a negative
response from investors in emerging markets.
Moreover, the existing research proved that
the volatility of stock markets in the emerging
markets associates with the investors’ concern
about the death rate rises (Ashraf, 2020 and
Uddin et al., 2021) and the lack of confidence in
the cases report and the interventions from the
government (Uddin et al., 2021).

V. CONCLUSION

This paper studies the relationship between
stock market volatility and COVID-19 pandemic
and government measures’ stringency level using
the FGLS on the panel data of 31 markets from
March 11, 2020 to December 31, 2021. We found
no relationship between stock market volatility
and COVID-19 in terms of case growth and
death rate. However, there is a positive and robust
relationship between government measures’
stringency level and stock market volatility
in both types of markets. Additionally, stock
market volatility in developed and emerging
markets are different. With the same stringency
level of government measures, emerging markets



would suffer from greater stock market volatility
than developed markets because of insufficient
financial facilities and regulations (Khanna &
Palepu, 2011).

The results have implications for academic
research, investment, and policy. First, the result
of no association between the pandemic and
stock market volatility from 11 March 2020 to
31 December 2021 may imply that COVID-19
case growth and death rate are unrelated to
stock market volatility over a long period.
Further research may examine investors’
behavior during this period closely to evaluate
it stock markets are immune to information
about COVID-19 over time. Second, this
study contributes to the existing literature
findings about the relationship of a pandemic
(COVID-19) on stock market volatility. It might
be used to support further research on stock
market volatility during future health crisis and
provide information for preparation for them.
Third, investors can respond to information
related to COVID-19 through findings of the
relationship between stock market volatility
and the government’s stringent measures. An
increase in the stringent level of government’s
response to COVID-19 may lead to greater
stock market volatility, which may negatively
impact their portfolio returns. In this case, they
may consider withdrawing their money from
volatile stocks and switching to safe-haven
assets including gold, government bonds, and
defensive stocks. Fourth, governments should
consider tailoring their regulatory responses to
pandemics to their specific national contexts
to minimize the financial impact. This study
demonstrates that as the government’s policy
to COVID-19 becomes stricter, stock market
volatility increases. As a result, it is suggested
that policymakers

and other associated
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organizations, such as Securities and Exchange
Commission (SEC) authorities analyze the
effects of COVID-19 policy measures on stock
market volatility to promote a fair, efficient,
dynamic, and inclusive stock market.

This paper has some limitations and
thus suggests some potential areas for future
research. First, this research does not examine
how each element of government stringency
measures affects stock market volatility. Hence,
future studies can consider analyzing the impact
of specific government measures, government
containment and health, and economic support
policy responses on stock market volatility.
Second, the study does not analyze country-
level factors that cause the difference in the
relationship between stock market volatility
and COVID-19 in developed and emerging
markets, such as quality of governance or
trust in government that could explain diverse
investment behavior in the different markets.
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Abstract: Recently, there has been a significant increase in the importance of managing supply
chain risks due to the rising levels of risk and disruptions in supply chains. To enhance their
competitive advantages, companies are adopting risk-redundancy approaches, which brings about
new challenges and risks to the entire supply chain and the economy. Hence, this research aims to
identify the factors (supply risk, demand risk, process risk, financial risk, and environmental risk)
that affect the supply chain performance of manufacturing companies in Binh Duong, Vietnam.
This study utilizes VOSviewer to provide a comprehensive overview of the existing literature on
supply chain risk management and SPSS to conduct a quantitative analysis of 199 responses from
manufacturing company staft in Binh Duong. The findings indicate that supply risk, demand risk,
and process risk have a negative impact on supply chain performance. The study is expected to
suggest some insights for further research, contributing to a more holistic understanding of the
complexities and dynamics of supply chain risk management and its implications for supply chain
performance in the Vietnamese context.

Keywords: supply chain risk management (SCRM), supply chain performance, supply chain risk
(SCR), manufacturing firms, VOSviewer, Vietnam

I. INTRODUCTION judoka and just-in-time (lean techniques). The

new strategy is the key to Toyota’s success, as
In the context of globalization, supply &Y Y Y

chain management (SCM) with stronger firm-
supplier-customer integration is becoming
more prevalent across all firms (Rangel et al.,
2015). Specifically, organizations of all sizes
and industries are continuously reevaluating
their approaches to achieve effective supply
chain management in order to sustain
profitability and competitive advantages.
Toyota is a typical example of a company that
has developed innovative concepts, including

it allows for lower-cost production of smaller
volumes with greater complexity and shorter
lead times (Wee & Simon, 2009). Moreover,
outsourcing strategies and global partnerships
have become widely adopted trends (Aqlan
& Lam, 2015). However, while organizations
seek to strengthen their competitive edges
and satisfy customers, they bring new dangers
and difficulties to the entire supply chain and
economy (Christopher et al., 2011).
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Numerous recent events have proved that
businesses have encountered significant risks
(Juttner et al., 2003; Norrman & Jansson, 2004).
Most seriously, COVID-19 outbreaks and the
Russia-Ukraine war have triggered widespread
changesin global trade environments (Pournader
etal.,2020), financial recession (Casselman, 2020;
Juttner & Maklan, 2011), devastating impacts
on the global economy (Smialek & Tankersley,
2020). Those risks eventually make global supply
chains more sophisticated and harder to manage
than ever before.

Vietnam’s manufacturing industry is
likewise impacted by supply chain-related risks.
The Vietnam Cotton and Spinning Association
(2022) reported that 0.87 percent increase in the
price of imported cotton from Brazil, the United
States, and India, bringing the price per ton to
approximately USD 1,625. Consequently, textile
and garment producers in Vietnam are unable
to pass on the price increase to consumers in
the short term, which has a negative impact on
their revenue. Additionally, the lockdown in the
country has prevented many enterprises from
acquiring raw materials and has caused delivery
delays with foreign partners (Vietnam Briefing,
2022). Vietnam has recently focused on the
growth of its electronic industry, particularly
in the semiconductor sector, where Intel and
Samsung are active participants. Nevertheless,
Samsung Vietnam was concerned that the
production of its new models was temporarily
halted due to frequent disruptions in the
import of components from China through the
Lang Son border crossing (Vietnam Briefing,
2022). Meanwhile, Intel predicts that the
semiconductor supply bottleneck would persist
through 2024. It means electronic companies
must face manufacturing difficulties due to low
capacity and lead-time of supply of assemblies
and components.
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From a theoretical perspective, SCRM
study has also not been adequate to meet
the challenges related to the rising supply
chain risks (Khan & Burnes, 2007; Thun &
Hoenig, 2011). Extant studies have strongly
concentrated on supply risk (Tang & Nurmaya
Musa, 2011). Nevertheless, the following
researchers have demonstrated that the supply
chain is not only vulnerable to risks from the
supply side but also from internal production,
customer, and collaboration sides (Chen et al.,
2013). Chen et al. (2013) noted that the ripple
impact of the supply chain makes it imperative
to manage supply chain risks in collaboration
with other supply chain partners including
both company’s suppliers and customers.
External side risk is subsequently added in the
SCRM study field although its research paper is
still limited (Shahbaz, Sohu, et al., 2019; Sodhi
etal., 2012).

On the other hand, while manufacturing
companies in Western nations and the United
States have embraced SCRM to mitigate supply
chain risks, research on multi-dimensional
risk evaluation and its impact on performance
is limited in developing Asian countries
(Shahbaz, Kazi, etal., 2019). As at an early stage,
Vietnamese local companies struggle with risk
recognition and classification, hindering their
ability to implement SCRM concepts and adapt
to global supply chain fluctuations (Vanany
et al.,, 2007). This lack of adaptation can lead
to significant losses and even insolvency.
Therefore, understanding risk classification
and its impact on supply chain performance
is crucial for organizations to -effectively
implement mitigation strategies and improve
overall performance.

Given the paucity of empirical research on
the impact of SCR on supply chain performance
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in developing nations such as Vietnam, Binh
Duong province (Vietnam) was selected as the
empirical setting for this study. This is because
Binh Duong is “the southern industrial hub
of Binh Duong with 3,428 newly-established
companies” and is also a hub of 29 industrial
parks with different manufacturing enterprises
and more than 9 industrial clusters that have
been operated (Binh Duong Province Portal,
2022). As a result, it needs a considerably
higher level of expertise and experience in
SCRM management to preserve competitive
advantage and profitability. It is anticipated
that the findings will provide recommendations
to Vietnamese producers.

This study aims to investigate factors of
SCR affecting the supply chain performance of
manufacturing in Binh Duong. Accordingly,
the specific objectives of this research are:

(1) to employ co-occurrence, co-citation
and bibliographic coupling techniques to
systematically supply risk

review chain

management literature

(2) to identify SCR factors that affect the
supply chain performance of manufacturing
companies in Binh Duong, Vietnam.

(3)toassesstheimpactlevel of SCR factorson
the supply chain performance of manufacturing
companies in Binh Duong, Vietnam.

II. METHODOLOGIES

A. Research design

The research design for the paper on
Supply Chain Risk Management (SCRM) was
carried out systematically and comprehensively.
Initially, an extensive literature review was
conducted using co-occurrence, co-citation,
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and bibliographic coupling techniques in
VOSviewer. This process helped identify
relevant sources and establish the theoretical
framework and research questions. A 5-point
Likert scale was used, and the collected data
were subjected to quantitative analysis using
the statistical software SPSS. The choice of a
quantitative approach was made to facilitate
the analysis of research results, generate
reliable descriptions, and enable appropriate
comparisons.

This paper follows the research of Gia, et
al. (2021) “Risk management and logistical
performance: A case of the fishery supply chain
north central coast of Vietnam” and Shahbaz,
Kazi, et al. (2019) “The impact of supply
chain risks on supply chain performance:
Empirical evidence from the manufacturing of
Malaysia”. However, to determine the impact
of disruption risk (environmental risk) and
several sources of operational risk (supply risk,
demand risk, process risk, and financial risk)
on manufacturing firms in Vietnam, this paper
has modified the interdependent variables to
be more inclusive. The adjustments are based
on the theoretical frameworks of Wagner and
Bode (2008) as well as Chen et al. (2013).

B. Sampling method

The study’s target population consists of
Vietnam’s listed manufacturing companies.
This study’s sample consists of manufacturing
employees from a variety of departments and
years of experience at Binh Duong-based firms.

Applying this formula of K value of 5, it
can be seen that the minimum sample size
should be:

n=>5*m=28*5 =140
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The study, therefore, proposes selecting an
initial sample of 140 samples. However, if the
sample size is increased to 199 respondents, the
result is likely to be more reliable. The data is
collected via a direct online survey, with survey
participants selected using a non-probability
method based on their convenience.

III. SYSTEMATIC REVIEW OF SCRM
LITERATURE
A. The systematic review process

The primary purpose of this part is to
examine the most concerned topics in the
supply chain risk management domain in
Figure 1.

Web of Science database - SCRM
article search

|

Keyword used - “Supply chain
risk”, “SCRM?”, “Supply chain risk
management”

2

Inclusion - Journal articles, Book
chapter
Exclusion - Conference paper,
short survey

 }

Inclusion of Publishers - Emerald,
Taylor & Francis, Science Direct,
Springer, Wiley

1

Reading abstracts and titles

.

Final shortlisted (n = 939 articles)

|

Classification framework for shortlisted SCRM
articles
(Publication year, Journal, Author)

1,760

1,000

939

—)

939

Figure 1. Systematic process of SCRM literature
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Based on the classification framework
among different aspects, there were 939
articles across 25 journals to review in terms of
publication year, journal and author.

B. A classification framework for analysis

1) Articles classification based on publication
year

In the early 1990s, SCRM received limited
attention from researchers and managers,
resulting in an absence of understanding and
exploration in this domain. However, since
2007, there has been a steady shift as developed
countries started recognizing the importance of
SCRM concepts, leading to increased emphasis
on SCRM implementation by practitioners and
decision-makers. Consequently, the number of
published articles in this field has substantially
grown. From 2007 to 2022, approximately 94%
(883 out of 939) of the articles were published,
indicating a notable surge in SCRM research.
From 2016 to 2022, researchers have strongly
and particularly focused on SCRM due to
various unexpected events such as geopolitical
issues and the global impact of the COVID-19
pandemic, which caused significant disruptions
in supply chains worldwide. Notably, the
highest number of articles, 137, was recorded
in 2022. Therefore, there is a significance of
investigating SCRM in Vietnam, as it remains
a consistently prominent and highly relevant
topic in the field.
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Figure 2. SCRM articles based on publication year

2)  Articles classification based on journal

In the SCRM domain, there is a wide
range of publication titles covering various
research areas such as risk classification, risk
mitigation, resilience, and agility. Among
these, the International Journal of Production
Research has made the highest number of
contributions with 84 research papers. The
International Journal of Production Economics
has also played a significant role in developing
a clear understanding of the SCRM domain,
publishing 53 articles. The Supply Chain
Management: An International Journal ranks
third with 34 papers, establishing a strong
connection between SCRM and manufacturing
and production. Hence, it is important to
investigate supply chain risk management, risk
classification, and their impact on performance
outcomes within the context of Vietnam.
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Figure 3. SCRM articles based on journals

3) Articles classification based on author

The analysis of the authors’ classification
reveals the presence of notable figures in the field
of SCRM. Figure 4 provides a comprehensive
breakdown of article classification based on
authors. Among the 939 shortlisted articles
from 25 journals, several authors have made
significant contributions to the development of
SCRM concepts, theories, and implementations.
These authors have each contributed at least
six valuable papers that remain relevant today.
Notably, Ivanov D. and Wagner Blackhurst
J, Ghadge A and Sawik T are recognized as
prominent and specialized authors with a
particular interest in emerging trends in SCRM
domain. Asaresult, we intend to reference their
theoretical knowledge, conceptual frameworks,
and research findings.



Figure 4. SCRM articles based on authors

C. Co-occurrence of keywords analysis

From the pool of 939 articles, VOSviewer
is applied for the analysis of keyword co-
occurrence. Specifically, the keywords “Supply
chain risk management”, “Supply chain risk”
and “Supply chain performance” will be
examined to identify key research themes in
the field. Keyword co-occurrence analysis is a
valuable method for uncovering connections
keywords their
frequency of occurrence together (van Eck &
Waltman, 2013). Additionally, we will highlight
the significant advancements in supply chain

between by measuring

performance and supply chain risk from 2016
to 2022. The application of VOSviewer will
allow the author to identify trends and key
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topics in SCRM over the past 6 years. Figure 5
will display a network comprising four clusters,
providing insights into the relationships and
importance of various themes within SCRM.

Figure 5. VOSViewer keyword co-occurence
clustering view

Feng and Chen (2020) proved that the
thicker the connection line between two
keywords, the more times they will co-occur.
Thus, based on this finding, the visualization
map presented in Figure 5 allows us to identify
four distinct clusters. Each cluster can be
summarized by its separate research themes,
and we will assign representative keywords
related to these clusters.

Table 1. Keyword co-occurrence result

Cluster Research themes Keywords
1 . Supply chain resilience, integration, disruption,
Supply chain management R ]
(blue) sustainability, innovation
2 Supply chain risk management, risk, collaboration,
SCRM process oo
(green) mitigation
3 ) Case study, Fuzzy AHP, framework, management
SCRM models and strategies .
(red) practices
4 . . Risk management, risk mitigation, operations
SCRM implementation
(yellow) management, performance
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Figure 6. The co-occurrence chronology view of
keywords

The analysis of keyword co-occurrence
over time reveals a significant trend in the
research domain of supply chain management.
It became prominent and established itself as
a distinct area of study in 2016. Subsequently,
due to escalating global uncertainties and
disruptions, a new facet of supply chain
management emerged known as supply chain
risk management. This development prompted
a surge of interest among researchers who
have been actively involved in advancing
implementation theories, conceptual
frameworks, models, and strategies on activities

and processes within the domain of supply

SCIENTIFIC CONFERENCE 2023 (EIUSC 2023)

D. Author analysis
1) Co-citation

The author used co-citation analysis to
visualize and identify the foundational research
areas that contribute essential knowledge to
the SCRM field. This analysis also facilitated
the examination of subject similarities between
two documents that co-cite the same papers
in their reference lists. Furthermore, the “total
link strength” signifies the total number of
instances in which the two references co-occur
in documents (van Eck & Waltman, 2013).
In VOSviewer, the author constructed a co-
citation network with the top 35 out of 2243
authors meeting the threshold which indicates
they are the most frequently cited references.

»»»»»»»»

Figure 7. VOSViewer network of co-citation

chain risk management. authors
Table 2. Authors’ co-citation results
Cluster Research focus Citation
1 Supply chain networks, supply risk disruption, supply | (Wagner & Bode, 2008, 2009),
(purple) | risk identification, supply chain performance (Juttner et al., 2003)
2 Supply chain resilience, agility, robustness and | (Sodhi et al., 2012), (Ahmed &
(blue) performance Huma, 2021),
3 Systematic reviews of supply chain risk management, | (Ghadge et al., 2012), (Govindan et
(green) | sustainability, technology al,, 2014),
4 Supply chain dynamics, supply chain design, strategies | (Ivanov et al., 2019), (Paul et al.,
(red) in emerging industries 2016), (Chowdhury et al., 2019)
5 Inbound supply chain risk, supply portfolio approach, | (Colicchia & Strozzi, 2012), (Sawik,
(yellow) | risk aversion, review of enterprise risk management | 2016), (Olson & Dash, 2010)
in supply chain, Fuzzy multi-objective programming
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2) Bibliographic coupling

To analyze and visualize the “emerging”
research areas contributing to SCRM field, the
author will use a method called bibliographic
coupling. Bibliographic coupling is a method
used to examine the references cited within a set
of documents and identifying the overlapping
citations. The more references two documents
have in common, the stronger the bibliographic
coupling is between them (van Eck & Waltman,
2013). This approach provides a quantitative
measure of the degree of similarity or connection
between scholarly works.

Bibliographiccouplingcanhelpresearchers
discover related works on a particular topic,
identify influential papers or authors within a
field, or track the development of research over
time (van Eck & Waltman, 2013). Additionally,
bibliographic coupling can be combined with
other methods, such as co-citation analysis, to
gain a more comprehensive understanding of
scholarly networks and knowledge domains.
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The study focuses on analyzing the 36
most frequently cited articles from a dataset
containing 939 articles. By using VOSviewer,
the author categorizes these articles into
five distinct clusters, as indicated in Table 3.
Each cluster will show the research front that
has been reviewed and used as a foundation
for other subsequent articles. So, the
bibliographic coupling helps researchers gain
a better understanding of the relationships and
developments within the SCRM field, guiding
their exploration and contributing to further
advancements in the area.

Figure 8. VOS Viewer network of bibliographic
coupling authors

Table 3. Authors’ bibliographic coupling results

Cluster Research front Future research suggestion Citation
1 Cargo theft, transport | Developing risk analysis of cargo theft, developing | (Ekwall & Lantz,
(purple) | chain, security an intelligent system to predict risk and costs of | 2015)
cargo thefts in road transport
2 Supply chain Extensions of disruptions, risk models, and | (Ivanov et al.,
(blue) | disruption, supply redundancy-oriented approaches within global | 2019), (Sawik,
chain risk, ripple effects | supply networks, as well as the implementation of | 2016)
technology for supply chain risk mitigation
3 Operational Examining the impact of disruptions on | (Blackhurstetal.,
(green) | disruptions and operational performance and the evaluation | 2008), (Wagner
business cycles, supply | of supply chain vulnerability to mitigate risks; | & Bode, 2008),
chain vulnerability developing supply chain resilience (Wagner &
assessment Bode, 2009)
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Cluster Research front Future research suggestion Citation
4 Inbound supply chain | Extensions of case studies focused on post-supply | (Colicchia &
(red) | risk, supply chain chain risk (SCR) recovery efforts; integration | Strozzi, 2012),
design of sustainability considerations in investment | (Olson & Dash,

decisions; development of a green investment
mechanism that considers supply chain risk
aversion and negotiating power

2010), (Zsidisin
& Ellram, 2003),
(Paul et al., 2016)

5 Supply chain risk
assessment, SCRM
strategies and of

(yellow)

approaches (i.e., Fuzzy
AHP, Triple-A model)

approaches

Expanding and refining the methodologies
used; enhancing the accuracy and effectiveness
risk assessment

more technology-based SCRM strategies and

(Ahmed &
Huma, 2021),
(Liao et al.,
2017); (Birkel &
Hartmann, 2020)

techniques; developing

E. Supply chain risk
1)  Supply risk

Supply side risks can emerge from various
factors such as supplier reliability, moral hazards,
purchasing decisions, multiple sourcing, and
security issues (Asad et al., 2019); sudden
price fluctuations, quality concerns, supplier
bankruptcy, conflicting goals, inventory issues,
delays, product complexity, and challenges in
accessing technology (Asad et al., 2019). It is well
known that firms are unable to start production
without having access to supplies such as raw
materials, components, and information.
Furthermore, poor quality of supply sources
during purchase is a significant risk and has
a bullwhip effect from suppliers to the final
customers (Wagner & Bode, 2008, 2009). Supply
risk, thus, has prejudicial effects on the costs
and competitive advantages of a firm which can
ultimately cause a business to fail.

H1: Supply risk negatively affects the supply
chain performance.

2) Demand risk

Due to demand risk, many firms are in
difficultyofoverproductionorunderproduction,

excess inventory, obsolescence, ineflicient
resource allocation and capacity utilization
(Wagner & Bode, 2008). Most seriously,
unexpected changes in demand make it more
difficult for a firm to estimate and accurately
estimate the variation between forecasted
demand and actual demand (Chen et al., 2013).
The disparity between customers’ actual orders
and forecasts will reduce the supply chain’s
effectiveness and efficiency (Sodhi & Lee, 2007).
Collectively, demand risk, a failure in satisfying
customers, is a vital threat to the supply chain

performance (Chen et al., 2013).

H2: Demand risk negatively affects the
supply chain performance.

3) Process risk

Processes are the sequences of value-
adding and managerial operations implemented
and executed by firms (Christopher & Peck,
2004). Thus, any quality or timing disturbance
(i.e. accidental machinery or software errors,
an issue with materials flow) happening
in that sequence is related to process risk.
Juttner, (2005) confirmed that “processes can
either amplify or absorb the effect of risks
in the supply chain”. Thereby, disruptions



due to process risk may amplify or absorb
causing the bullwhip effect from the upstream
to downstream sides of the supply chain
(Christopher & Peck, 2004; Jiittner, 2005).
From a manufacturing standpoint, process
risk can be considered as inefficiencies in the
manufacturing process, resulting from a high
degree of process changes, material shortages,
or the use of outdated technology (Rehman et
al., 2018). Moreover, they can severely damage
a company’s performance in terms of massive
financial loss and reputation (Shahbaz, Sohu, et
al., 2019; Tran et al., 2016).

Ha3: Process risk negatively affects the supply
chain performance.

4) Financial risk

Inflation, belonging to financial risk, is a
factor leading to continuous increases in prices
which frustrates customers. In turn, customers
blame producers or purchase products from
other manufacturers. Meanwhile, employees will
request higher salaries if the inflation rate is high.
So, firms may have problems with raising costs
andbudget management (Truong Quang & Hara,
2018). Together with inflation, banks charge
high-interest rates for loans reduce consumers’
purchasing power and businesses’ financial
strengths (Zhi, 1995). This phenomenon can
cause price fluctuations (Zhi, 1995) and affect
activities in the entire supply chain.

H4: Financial risk negatively affects the
supply chain performance.

5) Environmental risk

Environmental risks include extreme issues
related to catastrophic events (i.e., pandemics,
natural disasters, trade wars, civil unrest, etc.),
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the negative effects on supply chains are evident
(Wagner & Bode, 2008). Obviously, COVID-19
and the Russia-Ukraine conflict have disrupted
(i.e.,
shortages of containers, increased freight
charges, petrol and diesel). These disruptions
have had a significant impact on the global
supply chain, disrupted businesses for both
manufacturers and retailers, and ultimately

logistics and purchasing operations

decreased customer satisfaction due to higher
costs, stock shortages, and delayed shipments.
Additionally, they have increased operational
costs as a result of increased transportation
times and decreased revenues as a result of
businesses being forced to lower prices or
restrict the availability of goods.

H5: Environmental risk negatively affects
the supply chain performance.

6) Research framework

.
Supply risk

—
.
Demand risk

~——o
)

Supply chain
performance

Process risk

~——o
)

Financial risk

—

)

Environmental
risk

—

Figure 9. Research framework adapted from Gia,
et al. (2021) and Shahbaz, et al. (2019)

IV. FINDINGS AND DISCUSSION

A. Descriptive statistics
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Table 4. Respondents’ characteristics

Characteristics

Frequency (N=199)

Percent (%)

Company’s production field

Mechanical & Electronic 56 28.1
Processing agricultural products, food 60 30.2
Consumer goods 56 28.1
Wood processing 27 13.6
Respondents’ current job position

Purchasing 43 21.6
Logistics 51 25.6
Production and Operation 56 28.1
Sales and distribution 46 23.1
Others 3 1.5
Respondents’ working experience

Less than 1 year 102 51.3
1 to 5 years 89 44.7
More than 5 years 8 4

Table 4 shows the similarities among
three chosen categories: processing agricultural
products and food (30.2%), consumer goods
(28.1%); and mechanical and electronics (28.1%).
Over 75% of respondents directly participate in
manufacturing processes encompassing roles
such as purchasing (21.6%), logistics (25.6%),
production and operations (28.1%).

Additionally, approximately 51% of
respondents have less than 1 year of working
experience, while around 45% have 1 to 5 years of
working experience. Only 4% of the respondents

have more than 5 years of experience. As a result,
the survey captures insights from employees
at different experience levels, contributing to
the overall efficiency and effectiveness of the
study. These perspectives also help the author in
understanding the importance of supply chain
risk management perspectives from different
levels of working positions.

B. Reliability and validity

Table 5 shows the below results with a total
of 23 measurement items.

Table 5. Survey items, CFA factor loadings, Cronbach’s alpha

Items Factor loading
Supply risk (Cronbach’s alpha = 0.934)
Frequent delays in the supply time of materials 0.907
Offer is not flexible 0.917
Depends on a single supplier for important items and has a long product life 0.907
The quality of the supply was poor 0.904
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Items Factor loading
Demand risk (Cronbach’s alpha = 0.882)
The information system does not guarantee security 0.740
Unexpected customers or unstable customers 0.694
Reputation risk 0.666
Broken external / internal infrastructure (i.e., transportation infrastructure, public 0.919
infrastructure, etc.)
Error in the demand forecast 0.909
Process risk (Cronbach’s alpha = 0.837)
Production disruption 0.764
Production capacity is not enough 0.725
Inconsistent inventory / inventory handling / maintenance strategy 0.765
Organizational issues 0.725
Not flexible in terms of capacity 0.771
Financial risk (Cronbach’s alpha = 0.993)
Fluctuation in prices 0.973
Fail to reduce cost 0.992
Customer refusing the freight charges 0.989
Increase customs or taxes 0.986
Fluctuation in exchange rates 0.984
Environmental risk (Cronbach’s alpha = 0.886)
Unexpected events of force majeure such as strikes, riots ..., terrorism, wars, natural 0.883
disasters
Policy uncertainty 0.794
The leadership of the government is not stable 0.876
Skilled personnel are not available 0.900
Supply chain performance (Cronbach’s alpha = 0.964)
Product quality 0.945
Order fill capacity 0.944
Delivery dependability 0.942
Delivery speed 0.935
Customer satisfaction 0.910

The results revealed that all measurement  qualified and reliable. The rotated in the table

items have a reliability value higher than 0.8.  has factor loading higher than 0.5. Thus, the

This indicates that all items are considered as  dataset is meaningful and interpretable.
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Table 6. Regression analysis — Coeflicient

Standardized Coefficients Collinearity Statistics
B Beta t Sig. Tolerance | VIF

(Constant) 0.090 0.829

SR 0.102 0.131 2.434 0.016 0.964 1.037
DR 0.298 0.257 4.099 0.000 0.707 1.414
PR 0.585 0.468 7.443 0.000 0.701 1.426
FR 0.069 0.082 1.549 0.123 0.993 1.007
ER -0.063 -0.080 -1.503 0.135 0.982 1.018

*Note: Adjusted R square = 0.450; Sig. = 0.000 <0.05; Durbin -Watson value = 2.060

The linear regression analysis method was
performed with five independent variables (SR,
DR, PR, FR, ER) and one dependent variable
(SP). The results reveal that within the model,
three variables, SR, DR and PR, exhibit Sig.
values of less than 0.05. Consequently, “Supply
risk”, “Demand risk” and “Process risk” have
a statistically significant correlation with

“Supply chain performance” and vice versa,
at a confidence level of 95%. Conversely, the
remaining variables, namely FR and ER, show
Sig. values greater than 0.05, implying that
“Financial risk” and Environmental risk are not
correlated with the Supply chain performance.

C. Hypothesis test results

Table 7. Hypothesis test result

Hypothesis test Sig. Result
H1 | Supply risk negatively affects the supply chain performance 0.016 Supported
H2 | Demand risk negatively affects the supply chain performance 0.000 Supported
H3 | Process risk negatively affects the supply chain performance 0.000 Supported
H4 | Financial risk negatively affects the supply chain performance 0.123 | Not Supported
H5 | Environmental risk negatively affects the supply chain performance | 0.135 Not Supported

V. DISCUSSION

In general, this study provides evidence that
supply chain risk negatively impacts the supply
chain performance. As illustrated in the study’s
findings, there are strong relationship between
supply risk, demand risk, and process risk
towards supply chain performance. Notably,
process risk emerges as the most detrimental
factor influencing the overall performance of
the supply chain. These findings are consistent
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with previous research conducted by Chen, et
al. (2013), Razavian, et al. (2021), Shahbaz, et
al. (2019), Wagner & Bode (2008), which also
highlighted demand risk as a critical factor
contributing to the supply chain performance
reduction

Contrary to the initial expectation,
financial risk and environmental risk are found
to not directly impact on the supply chain

performance. Several possible explanations for



this finding are that Vietnamese manufacturers
are less likely to suffer the effects of inflation,
foreign exchange fluctuation, or market
volatility (VCCI, 2021; Vietnam Briefing
News, 2022). Additionally, the shortage and
scarcity of skilled workers are considered the
most significant risk for Vietnam in terms
of competitive advantages and supply chain
performance (Vu, 2020). However, in the
specific context of this study, the respondents
predominantly belonged to manufacturing
companies that prioritize low labor costs. This
focus on cost-efficiency may result in lower
demand for highly skilled employees. This
aspect could explain the observed limited
impact of environmental risk on supply chain
performance in the study’s findings.

VI. CONCLUSION AND
IMPLEMENTATIONS

The study finds that approximately 80%
of changes in supply chain performance can be
explained by five independent variables: supply
risk, demand risk, process risk, financial risk,
and environmental risk. Process risk has the
most significant impact, while financial and
environmental risk show no empirical evidence
of a negative relationship. In summary,
manufacturing companies in Binh Duong are
significantly affected by supply chain risks in
terms of their performance.

The study contributes to supply chain risk
management by providing a comprehensive
literature review and understanding of risk
constructs. It emphasizes the negative impact
of supply, demand, and process risk on supply
chain performance, highlighting the need for
effective risk management in manufacturing
firms. Implementing such practices can enhance
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operational efficiency, performance metrics,

and competitive advantages. Decision-makers
should also focus on managing process risk,
such as minimizing production disruptions,
capacity,
maintaining consistent inventory levels, and

ensuring sufficient production
implementing effective inventory handling and

maintenance strategies

During the study, the constrained adoption
of supply chain risk management (SCRM)
practices in developing regions, exemplified
by Binh Duong, Vietnam, as compared to
developed nations, may undermine the broader
applicability of our results. Additionally,
the sample size of 199 respondents may
not fully represent Binh Duong’s extensive
manufacturing population, potentially
impacting result generalizability. Challenges
during translation from English to Vietnamese
and restricted research information could
introduce inaccuracies.
it is
research endeavors tackle these acknowledged

Hence, imperative that future
limitations. We recommend several avenues for
future research. Firstly, given the insufficiency of
measurement tools for evaluating financial and
environmental risks within the predominantly
quantitative approach used in this study, we
propose exploring qualitative methodologies
to delve deeper into the context of SCRM in
Vietnam. Secondly, forthcoming research can
broaden its scope to encompass additional
dimensions of risk, such as collaboration
or logistics risk, specific industries, and
insights from top management perspectives.
This approach will further enhance our
understanding of the complexities and the
influence of SCRM on overall supply chain
performance.
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Abstract: This research seeks to explore the effects of sustainable supply chain management practices
within the hospitality industry on the willingness of customers to pay a premium. The study reveals
that the environmental and social dimensions significantly enhance customer satisfaction, leading to
a greater willingness among customers to pay more. Conversely, economic actions do not exert any
influence on customer satisfaction. This suggests that customers may not readily perceive tangible
economic benefits or advantages associated with economic aspects, leading them to potentially
overlook them. Employing structural equation modelling (SEM), the study analyzed data from
171 frequent hotel guests in Binh Duong Province. Furthermore, the results indicate that customer
satisfaction acts as a complete mediator in the relationship between the economic dimension
and consumers’ willingness to pay. This article concludes by offering practical implications and
suggesting potential avenues for future research.

Keywords: sustainability, supply chain management, hospitality industry, customer satisfaction,
willingness to pay, triple bottom line

I. INTRODUCTION perceptions, thereby influencing their decision-
making processes (Vargas & Hanandeh,
2018; Rodriguez et al, 2020). Research
findings indicate that sustainability practices
have become substantial factors influencing

customer willingness to pay a premium
(Namkung &Yang, 2016).

Sustainability concerns have garnered
growing attention from both industry
practitioners and researchers within the
hospitality sector in recent times (Xu &
Gursoy, 2014). One contributing factor to this
growth is the presence of social intelligence
and networking on social media platforms According to Seuring and Muller (2008),
additionally empowers travellers and citizens,  Sustainable ~Supply Chain Management
enabling them to endorse service innovation (SSCM) involves managing the movement
and cultivate grassroots entrepreneurship in of materials, information, and financial
the realm of sustainable service design (Sigala, resources while promoting collaboration
2013). Sustainability practices have emerged as  among companies in the supply chain. Joining
one of the foremost factors shaping customers’  a sustainable supply chain (SSC) that examines
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the environmental, social, and economic
aspects is crucial for companies, as proposed
by the triple bottom line (TBL) approach (Xu
& Gursoy, 2014). This approach highlights
the importance of these three dimensions in
achieving sustainable outcomes in all supply
chain activities. In the “smokeless industry”,
supply

primarily focuses on enhancing economic

conventional chain management
value and ensuring the sustained profitability
of operations as its core objectives (Ashby et
al., 2012). Consequently, factors related to
environmental and social considerations often
fail to be noticed. Nevertheless, it necessitates
sustained, long-term collaboration among all
stakeholders within the hospitality supply chain,
encompassing a diverse range of suppliers,
retailers, and customers who receive the goods
and services (Xu & Gursoy, 2014). Thisapproach
underscores the significance of TBL in attaining
sustainable outcomes across all activities within
the hospitality supply chain. Moreover, an
increasing portion of visitors are interested in
the sustainability actions of companies (Tena et
al., 2019). An increasing number of customers
are becoming cognizant of the potential adverse
impact their consumption patterns may have
on the environment and society (Chen &
Tung, 2014). Therefore, adopting sustainability
activities has become a determinant factor
influencing customer satisfaction (Berezan et
al., 2013). This awareness also influences the
amount of money customers are willing to pay
(DiPietro et al., 2013).

In Vietnam, “the smokeless industry” is
on the rise with impressive growth numbers in
recent years. According to the latest statistics
from the World Tourism Organization in
2017, Vietnam ranked 6th among the 10
fastest-growing tourist destinations in the
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world and ranked first in Southeast Asia (Hoi,
2020). More specifically, Binh Duong is one of

Vietnam’s industrial provinces with the fastest
economic development (Hung & Laszlo, 2022).
Although there are not many famous tourist
destinations compared to some other localities
in Viet Nam, tourists come to Binh Duong for
several reasons such as demand for industrial
parks, conferences and events, rich cultural
and historical or ecotourism. Therefore, several
brand hotels still have strong and sustainable
development. This can be because hotels in
Binh Duong not only provide basic amenities,
but also implement sustainability strategies to
provide unique and high-quality hotel services.
Customers in this market are increasingly
interested in sustainable consumption and
demand green products (Chen et al,, 2012;
Trang et al., 2018). Many tourist and hospitality
businesses are increasingly demonstrating a
propensity to become proactive in greening
their operations and products as a result of this
demand and the eco-conscious marketplace
(Hopkins, 2019). Therefore, a sustainability
strategy has been shown to effectively increase
the level of customer satisfaction and a higher
amount of money that customers are willing to
pay (Namkung & Yang, 2016).

Previous research has primarily examined
only one aspect of sustainability, such as
environmental management and green
practices (Rahman et al., 2012); corporate
social responsibility (Paek et al, 2013);
corporate sustainability performance (Wolf,
2013); stakeholder pressures (Azam et al,
2021); institutional pressures (Dai et al,
2021); and competitive advantage (Beske et
al,, 2014). However, hospitality researchers
have not given enough consideration to an
in-depth understanding of the influence of
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the triple bottom line of all three components
of sustainable supply chain management on
customer willingness to pay. Furthermore, there
is a lack of research studies on sustainability
aspects in supply chain management (De Brito
& Van Der Laan, 2010); they only focus on green
supply chain management (GSCM) and the
mediating role of customer satisfaction (Karim
et al,, 2023). This research makes significant
contributions on multiple fronts. Firstly, it
addresses a notable gap in hospitality research
by offering a comprehensive examination of
the TBL elements of sustainable supply chain
management and their impact on customer
willingness to pay with the mediating role
of customer satisfaction. This deepens our
understanding of this relationship within
the hospitality sector, enriching the body of
literature. Secondly, the study aligns with the
global call for increased sustainability research
across industries, particularly pertinent in an
era of heightened environmental and social
consciousness (Carter & Easton, 2011). Lastly,
from a practical standpoint, the research
provides valuable insights for hospitality
managers and professionals, offering actionable
guidance on how sustainable supply chain
practices can influence customer willingness
to pay, thus contributing to both the academic
and managerial dimensions of the field. In
the pursuit of these contributions, the current
study will make efforts to answer the following
research questions:

(1) What is the impact of environmental,
social, and economic dimensions of sustainable
hospitality supply chain actions on customer
satisfaction toward customer willingness to pay
in Binh Duong?

(2) Isthe relationship between a sustainable
hospitality  supply

chain and customer
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willingness to pay a premium mediated by
customer satisfaction?

II. LITERATURE REVIEW

A. Sustainable supply chain management

According to the World Commission
on Environment and Development (1987),
SSC  characteristics  involve integrating
the principle of sustainability, as the TBL
approach, sustainability has three dimensions:
environmental, social, and economic. First, the
environmental dimension aims to decrease the
negative impact that supply chain operations
have on the environment (Hassini et al.,
2012). The social dimension is focused on
maximizing the benefits for stakeholders
involved in supply chain operations. Finally,
the economic dimension focuses on achieving
long-term profitability (Kleindorfer et al., 2009;
Birkel et al., 2019) while minimizing negative
environmental and social effects. Adopting
sustainable practices within the supply chain
can lead to improved survival rates and
profitability for all involved parties (Molina-
Azorin et al,, 2009). Customers are becoming
increasingly aware of the impact of their
decisions on the environment and society, and
they expect businesses to take responsibility for
their actions.

By implementing sustainable practices
in the hospitality supply chain, businesses can
indicate their commitment to environmental
and social responsibility, which can lead to
increased customer satisfaction toward the
higher price that customers are willing to pay
(Cronin et al., 2011). As a result, businesses
must participate in the triple bottom line-based
supply chain that incorporates sustainable
practices in all aspects of the environment,
society, and economy.
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B. Customer willingness to pay

According to Breidert (2007), the
willingness to pay is the highest price an
individual is willing to accept to pay for a good
or service. The amount a person is willing to
pay is determined by the perceived financial
value as well as the utility of the product.
Customer satisfaction is an essential factor to
measure the money that customers want to
pay (Homburg et al., 2005). Essentially in the
hospitality sector, understanding customer
satisfaction is becoming increasingly important
in their consumption experiences and repeat
purchases. In previous research, it is proven
that implementing the triple bottom line can
have a positive impact on customer satisfaction
(Berezan et al.,, 2013; Xu & Gursoy, 2014). By
the same token, according to Taleb et al. (2020),
to make people pay a higher price, the impact
of sustainable supply chain hospitality plays
an important role when measuring the level
of customer satisfaction toward the premium
price customers want to pay. Also, from the
point of view of Xu & Gursoy (2014), customer
satisfaction is activated as a mediating role
between sustainable supply chain management
and customer willingness to pay.

C. Theoretical background
1) Resource-based view (RBV)

In the history of management theory, the
resource-based view (RBV) has emerged as one
of the most significant and often referenced
views. The RBV argues that a firm’s persistent
competitive advantage is built on its value,
scarce, inimitable, and non-substitutable
resources (Barney, 1991). Many academics of the
resource-based view have stated that competitive

advantage is gained by owning and controlling
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resources and capabilities within a single
organization. As a result, internal organizational
resources generate a competitive advantage.
However, other researchers have broadened the
scope of the RBV to concentrate on resources that
cross the limits of the organization (Das & Teng,
2000; Sahoo et al., 2022), frequently referred to
as the ‘extended resource-based view’. From the
viewpoint of Dyer and Singh (1998), they propose
that organizations might combine resources in
new ways across organizational boundaries to
gain a competitive edge. By effectively managing
connections with external organizations such as
suppliers, consumers, government agencies, and
organizations, businesses may build important
resources. Therefore, a business may achieve
and maintain a competitive edge by utilizing
its core resources in ways that extend beyond
the company’s limits. Organizations that make
relation-specific investments might combine
resources in new ways to produce relational rents
and gain a competitive edge over competitors
who cannot (Zhao & Morgan, 2017).

D. Hypothesis development

1) Sustainable hospitality supply chain
management and customer satisfaction

Research shows that implementing
environmentally sustainable practices in the
hospitality supply chain can lead to increased
customer satisfaction (Berezan et al., 2013)
because companies who care about the
environment would address the economic
and social aspects of the natural environment.
More specifically, because the hospitality
industry consumes a lot of natural resources
and generates a lot of waste, it has always been
under pressure to become more ecologically
friendly from environmentalists and other

community organizations (Cetinel & Yolal,
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2009). The adoption of an environmentally-
friendly approach has been shown to effectively
reduce the industry’s environmental impact and

increase customer satisfaction (Prud’homme
& Raymond, 2013). Customers tend to favor
companies that compared to other firms, adopt
environmentally friendly methods of service
delivery (Gao & Mattila, 2014). Therefore,
adopting hotels’ green initiatives is a crucial
effect in satistying customers.

The incorporation of social sustainability
can also affect customer satisfaction positively.
Customer satisfaction may be increased by
being socially responsible toward both internal
and external stakeholders. Customers are
increasingly interested in internal stakeholders,
such as the welfare of workers and their
working conditions (Costen & Salazar, 2011),
improving the health and safety of employees,
also providing them with training which can
benefit both their job satisfaction and customer
satisfaction (De Leaniz & Rodriguez, 2015). In
terms of external stakeholders, businesses can
also enhance customer satisfaction by building
long-term relationships with suppliers to
reduce waste and improve sustainability (Closs
etal., 2011). These actions can positively impact
a company’s reputation, brand image, and
performance, which in turn can affect customer
satisfaction (Lee & Heo, 2009).

The economic sustainability of hospitality
businesses plays a key role in keeping customers
satisfied. When customers see that a business is
doing well financially, they assume the business
sells good products and gives good services
(Lo et al., 2015) Businesses that are flourishing
financially can operate efficiently and offer
high-quality goods and services, resulting in

satisfied customers (Sanchez-Fernandez &
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Iniesta-Bonillo, 2009). If a business is doing
well financially, it can provide better products
and services (Assaf et al., 2012; Loureiro &
Kastenholz, 2011), which makes customers
more satisfied (Jung & Yoon, 2013). The study
put forward the following hypotheses:

Hla: The environmental dimensions of
sustainable hospitality supply chain management
have a significant positive impact on customer
satisfaction.

H1b: The social dimensions of sustainable
hospitality supply chain management have
a significant positive impact on customer
satisfaction.

Hilc: The economic dimensions of
sustainable hospitality supply chain management
have a significant positive impact on customer

satisfaction.

2) Sustainable hospitality supply chain
management and customer willingness to pay

Several studies indicate that a significant
number of customers are willing to pay extra
for environmentally friendly products or
services (Yoo & Kwak, 2009). Many consumers
are becoming conscious of the negative impacts
their consumption habits may have on the
environment, resulting in a growing demand
for eco-friendly alternatives (Chen & Tung,
2014). Moreover, according to Han and Hsu
(2009), the positive impact of green initiatives
by hospital