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This study examines the effects of the public’s perception of emergency medical service (EMS) on the public health system’s

brand equity and the moderating effect of governance on this relationship using Keller’s customer-based brand equity model.

It uses four EMS functions: rescue/first-aid and transfer activities; disaster prevention, preparation, and response activities; educa-

tional activities in urgent situations; and medical treatment in emergency rooms to examine the effects of them on brand meaning

of the public health system. Our findings are important for understanding the public as customers of the public health system

and devising and/ or adapting healthcare policies and marketing strategies to develop brand equity and increase customers’ loyalty

to the public health system.
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1. Introduction

Brand equity—the differential effect of brand knowledge

on consumer responses to a brand—is an essential concept
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in marketing literature [34]. Positive brand equity results in
a variety of advantages (e.g., in terms of customer attitude,
purchase intentions, word-of-mouth marketing, and profits in
manufacturing and service sectors) that have been explored
in prior marketing studies [19, 44, 51, 54, 62]. Since brand
equity is a valuable asset, understanding how to develop,
measure, and manage brand equity is extensively discussed
in marketing research [17].
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Brand equity may have a more substantial impact on services
than on manufacturing firms. It can help consumers confirm
a consistent quality level before they experience a service
since the intangible nature of services makes it hard for consum-
ers to assess its quality [41]. However, despite the importance
of brand equity in the non-manufacturing sectors, there has
been relatively scarce research on how brand equity impacts
can differ across areas [14, 17, 41]. Primarily, brand equity
is essential in government sectors since it can increase the
public’s credence, trust, and loyalty to the government [9].
Public sectors develop their brand equity to disseminate their
messages or policies to the public and thereby achieve their
goals of increasing public awareness and participation [4].
However, for the public health system, few studies can be
found in the literature on the brand equity effects of govern-
ments and public institutions and subsystems. In fact, a previous
study on the EMS is Lee et al. [43], but it concerns the
operational planning and scheduling of emergency medical
systems under uncertainty. Therefore, there is a big difference
from this study. Thus, the purpose of our research is to examine
how public perceptions of a subsystem’s service quality affect
the public health system’s brand equity development.

The public health system has encountered great challenges
due to the rapid transmission of the Middle East respiratory
syndrome coronavirus in 2015 as well as the coronavirus
disease in 2019. The repercussions of such crises have drawn
attention to public concerns over the emergency medical system
while highlighting the importance of emergency medical serv-
ices (EMSs) in the public health system. Despite the importance
of the public health sector, there has been criticism that the
industry has suffered from lower customer satisfaction due
to a lack of understanding of customers’ needs from a marketing
perspective [64]. Gromark and Melin [24] suggested that the
public sector should understand brand values to build a holistic
and balanced relationship between a service provider and cus-
tomers to improve customer satisfaction. Sun et al. [64] applied
internal marketing in the Korean public health sector, revealing
a positive relationship between self-efficacy, internal customer
satisfaction, service innovation, internal service quality, and
competitive advantage.

Under these circumstances, EMS has garnered public atten-
tion as a subsystem of the public health system with regard
to providing solutions for emergencies and crises [18]. EMS
provides more opportunities than other health services to obtain
health information and advocate for patients and interact with

them as they move through the healthcare system [65]. Shah

[59] found that EMS has emerged as an essential axis of
the public health system due to its influence on medical and
historical outcomes or social forces. It is crucial to understand
EMS’s contributions to the public health system, observe its
role, and identify its public perception. However, EMS has
mainly been studied separately from the public health system
in the literature. Previous research on EMS effectiveness tended
to place greater weight on the suppliers’ viewpoint (government)
than the beneficiaries’ (public) [e.g. 30, 57]. Research exploring
EMS as a subsystem of the public health system is scarce
[18]. Thus, it is pertinent to examine the impacts of EMS
services' public perception on the public health system.

For these reasons, a user-centred approach is necessary
to establish a system of governance and infrastructure in the
public health system to justify and support the sustainability
of policies. The public evaluation should be reflected in related
policies as long as public health system is recognized as a
public good. Through this process, policies can be improved
and validated. However, the interactions among the individual
functions of EMS; the public health system as the overall
governance of a preventive, proactive, and responsive coordi-
nation system; and other forms of social capital have rarely
been studied separately in earlier research. Furthermore, it
is important to understand how the public evaluation of a
sub-system of the public health system such as EMS affects
the brand equity of the public health system, as the public
does not perceive EMS as a separate system from the public
health system [18, 57].

We classify EMS via a user-centred approach into four
functions: 1) rescue/first-aid and transfer activities, 2) disaster
prevention, preparation, and response activities, 3) educational
activities in urgent situations, and 4) medical treatment in
emergency rooms (ERs). The functions were based on the
existing laws governing the EMS in South Korea, and ques-
tionnaires were developed to evaluate public satisfaction with
each of the sub-functions. This study analyses the effects
of these four EMS functions on the public health system’s
brand equity using Keller’s customer-based brand equity
(CBBE) model. A structural equation model was used to empiri-
cally test the relationships among the variables.

We provide important theoretical and practical con-
tributions, unlike previous studies that focused on the brand
equity of profit organizations, methods to improve the quality
of EMS from a supplier’s perspective, or an analysis of the
operational status of the EMS for disasters [33, 39, 56, 61].

First, we performed the scale development of four EMS
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functions. Second, we contribute to the brand equity literature
as we lend empirical support for the relationship among brand
identity, brand image, brand responses, and brand relationship
to understand the establishment of brand equity in the public
health system. Third, we examined the impact of public percep-
tion of the EMS, which is a subsystem of the public health
system, on the brand meaning of the latter. The impact implies
that role-sharing can be considered appropriate between the
central and subsystem (local) governments. As both are stake-
holders in public healthcare governance, this can improve
the system’s overall coordination. Besides, we find a moderat-
ing effect of the level of coordination between the central
and local government on the relationships between the four
EMS functions and the public health system’s brand meaning.
If the public perception of the governance structure is low,
it would be difficult to support EMS as a subsystem of the
public health system.

2. Literature Review and Hypothesis
Development

2.1 Emergency Medical Service as a
Subsystem of Public Health System

The World Health Organisation (WHO) defines the public
health system as all organised measures (whether public or
private) to prevent disease, promote health, and prolong life
expectancy holistically. In South Korea, the public health sys-
tem is defined in Article 2 of the Public Healthcare Act as
‘all activities, regardless of regions, classes, and sectors, per-
formed by central and local governments and health and medi-
cal institutions, so that universal medical service is guaranteed
and public health is promoted.” In addition, Article 7, Section
1 in the same Act determines the range of public healthcare,
including situations where there is a shortage of medical serv-
ices due to low profitability such as for childhood and maternal
diseases, people with disabilities or mental disorders, EMS
for disasters and infectious diseases. Article 3 in the Disaster
and Safety Management Act classifies infectious diseases as
social disasters and prescribes the establishment of preventive
measures against epidemics immediately after the outbreak
of diseases such as those in Article 2 of the Prevention and
Supervision of Infectious Diseases Act. Likewise, the social
role of EMS is defined as a subsystem of public healthcare
both at home and abroad.
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As stated above, WHO emphasizes the necessity of imme-
diate and overall coordination for infection prevention and
a control strategy for infectious diseases that have the potential
to cause public healthcare disasters. That is, WHO recom-
mended that the strategy should be implemented systematically
at a national level involving administrative control, environ-
mental and engineering controls, and Personal Protective
Equipment controls [73]. Additionally, Article 2, Section 5
of the South Korean Public Healthcare Act establishes an
overall coordination system to prescribe that “the delivery
system in public healthcare implies that central or local govern-
ments build a systematic role-sharing among the following
public healthcare institutions such as National Medical Center,
national university-affiliated general hospitals, and regional
(private) and local hospitals to provide the following job tasks
of public healthcare, defined at Article 7, Section 1 in the
Public Healthcare Act.” However, despite the enactment of
these laws, 185 human casualties occurred in South Korea
in 2015 following the lack of an initial nationwide response
and well-organized infection control due to the absence of
a holistic national collaborative response system. The total
casualties increased to 423 people worldwide, including cases
in Saudi Arabia and the UAE [74]. With this new global
and national trend, the value of emergency medical treatments
by public and private response agencies and an overall holistic
national collaborative response system have emerged as social
capital that would improve public healthcare.

The role of EMS is defined in Article 2 of EMS Act,
as “any medical treatments for emergency patients, including
counselling, rescue, transfer and first aid, in a medical treatment
process from the occurrence of emergency patients until the
patients has recovered from a life-threatening risk or the serious
mental or physical injuries have been removed.” In summary,
an operational definition of EMS based on the above definition,
Article 25 in the EMS Act, Article 1 in the Rescue and Relief
Act, Article 4 in the same act, enforcement decree 12 in
the Disaster and Safety Management Act, and Article 4 in
the Prevention and Supervision of Infectious Diseases Act
has been provided. This operational definition includes: 1)
rescue/first-aid and transfer activities, 2) medical treatment
in ERs after transfer to hospital, 3) disaster prevention, prepara-
tion, and reaction activities including for infectious diseases,
and 4) educational activities in urgent situations such as fire,
disasters, and occurrence of emergency diseases before arrival
at the hospital. <Table 1> shows the subsystem and definitions

of emergency medical services. In this paper, 1) first-aid activ-
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ities, 2) disaster reaction activities, 3) educational activities,

and 4) medical treatment in ERs were included.

<Table 1> Operational Definitions of Four Functions in the

Emergency Medical Services

Functions

Operational Definition

Related Laws

Rescue/first-aid
and transfer

Paramedics receive
professional instruction

on how to treat emergency
patients, perform

- Act of Emergency
Medical Service
- Act of Rescue and

preparation, and
reaction activities

epidemics, large numbers of
casualties and ensuring that

disasters are contained quickly
and effectively.

activities ) . . .
v first aid, and transfer patients | Relief
to hospital.
The disaster response system .
repares re ularlp for leti le | Act of Disaster and
. prep gularly D Safety Management
Disaster types of disasters. Activities
. . . . - Act of Emergency
prevention, | include coping with new

Medical Service

- Act of Prevention
and Supervision of
Infectious Diseases

Educational
activities in

Educational activities targeted
at the general public are done
systematically and include first
aid for emergency patients,
safety training for disasters, and
instructions on how to use

Act of Emergency
Medical Service

urgent situations
first-aid appliances such as
automated external

defibrillators.
Medical . .
. For in-patient treatment,
treatment in riority is given systematicall Act of Emergency
emergency P 5 ¥ Y| Medical Service

based on the level of severity.

rooms (ERs)

2.2 Brand Equity

The three main streams in the literature on brand equity
are Ahmad and Thyagaraj [2] 1) factors that affect brand
equity, 2) impacts of brand equity, and 3) development of
brand equity measurement. The first stream examined factors
that influence brand equity. Customer satisfaction [66], brand
credibility, brand commitment and loyalty intentions [45],
word-of-mouth marketing [49], country-of-origin of brand
[48], country of origin [53], service quality [27], product coun-
try image and marketing activities [7], advertising [13], corpo-
rate social responsibility and corporate reputation [60], service
empathy and network quality [27], and recall management
[40] affect brand equity. These studies suggest that consumer
perceptions of a company’s product or service should affect
branding performance (e.g. brand credibility, reputation, and
brand equity). Despite several studies that identified the factors
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influencing brand equity, research to help understand brand
equity in the public sector is scarce. Therefore, our study
examines the impact of public perception of EMS on the
public health system’s brand equity.

The second stream explored the impacts of brand equity.
Consumer preference and purchase intentions [14], retailer’s
dependence and commitment to the manufacturer [19], risk
to the firm’s debt/equity holders [54], brand loyalty [51],
customer acquisition, retention, and profit margin [62], con-
sumers’ willingness to pay price premiums, and consumers’
attitude towards brand extensions, brand preference, and pur-
chase intention [12] are some of the factors affected by brand
equity.

Since our study develops scales to measure the public health
system’s brand equity, we mainly focus on the third stream.
Aaker [1] used brand loyalty, brand awareness, perceived
quality, brand associations, and brand assets to measure brand
equity. Keller [34] added brand knowledge, combining brand
awareness and brand image to measure brand equity. Yoo
and Donthu [75] developed a multidimensional consum-
er-based brand equity scale—perceived quality, brand loyalty,
and Brand awareness/associations. Vazquez et al. [68] devel-
oped a consumer-based brand equity scale that included product
functional utility, symbolic product utility, brand name func-
tional utility, and brand name symbolic utility. Netemeyer
et al. [52] developed scales to measure the brand equity of
16 different brands from six product categories in the US.
They used perceived brand quality, perceived brand value
for the cost, brand uniqueness, brand awareness, brand familiar-
ity, brand popularity, organisational association, and brand
image consistency. Pappu et al. [53] added brand personality
and organisational association to measure brand associations
of cars in Australia. Wang et al. [71] developed a brand
equity index that includes brand awareness, brand associations,
service quality, and customer loyalty in the context of Taiwan’s
healthcare industry. Baalbaki and Guzman [6] introduced two
new dimensions (sustainability and social influence) to measure
smartphones’ brand equity in the US.

However, there is still a need to construct brand equity
measurements for different industries [6, 68]. These brand
equity measurements should prove useful in different in-
dustries, as they are psychometrically robust and parsimonious
enough to be manageable [2, 70], potentially allowing practi-
tioners to measure the customers’ perceptions of brands. We
found only a few studies measuring brand equity in the health
system. Berry and Seltman [10] conducted a case study of
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the Mayo Clinic to investigate the interrelationship between
brand communication with customers, brand awareness, brand
meaning, and brand equity. Kim et al. [37] identified five
dimensions—trust, customer satisfaction, relationship commit-
ment, brand loyalty, and brand awareness—of building brand
equity in hospitals.

2.3 Customer-Based Brand Equity in Public
Health Service

A typical measure of brand equity uses Keller’s CBBE
[35] model. Keller elucidated how for-profit and nonprofit
organisations could construct their brand equity both in the
manufacturing and service sectors. The CBBE framework fol-
lows a four-stage sequential process consisting of brand iden-
tity, brand meaning, brand response, and brand relationship.
Brand identity is the first stage of CBBE and is concerned
with whether the brand is known and recognised by customers,
and whether the brand performs its functions properly [37].
There are two reasons why brand identity is essential: first,
customers tend to respond more actively to a brand they feel
a personal connection with [29]; second, brand meaning affects
how brand identity is established [37]. Becker-Olsen and Hill
[8] found that when brands from nonprofit organisations are
consistently exposed to the public and perform their functions
properly, customers associate themselves with those particular
brands, which becomes their brand identity. In this context,
we studied four EMS functions: rescue/first-aid and transfer
activities, disaster prevention, preparation, and response activ-
ities, educational activities in urgent situations, and educational
activities in urgent situations, and 4) medical treatment in
ERs.

A lasting and consistent brand identity gives a special mean-
ing that involves an intrinsic image or belief regarding the
brand. These images and beliefs are multi-faceted [38] and
differ by nature of the organisation [69]. Most importantly,
it should fit the intrinsic brand identity image that customers
recognise [8]. Customers or the public assign characteristics
to a brand, such as ruggedness, sophistication, competence,
excitement, and sincerity, through exposure to it [11]. These
characteristics embody the brand identity association [36].
Such systematic brand management is essential for EMS.
Therefore, as mentioned above, EMS is managed within or
together with public health system. The EMS is perceived
by the public as a part of public health system, and the image
of EMS will affect the overall image of the public health
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system. At this point, the perspective of this study, which
regards EMS as a lens in recognizing the public image of
public health system, is a unique perspective of this study
and corresponds to its contribution.

Based on the review results of previous studies introduced
above, the operational definitions of the main concepts of

this research model are summarized in <Table 2>.

<Table 2> Operational Definitions of the Seven Constructs
in the Instrument

Construct Operational Definition

Paramedics receive professional instruction on how
to treat emergency patients, perform first aid, and
transfer patients to hospitals.

Rescue/first-aid and
transfer activities

The disaster response system regularly prepares for
Disaster prevention, | multiple types of disasters. Activities include coping
preparation, and with new epidemics and large numbers of casualties
response activities | and ensuring that disasters are contained quickly and
effectively.

Educational activities targeted at the general public

Educational are conducted systematically and include first aid
activities in urgent | for emergency patients, safety training for disasters,
situations and instructions on how to use first-aid appliances

such as automated external defibrillators.

Medical treatment in | For in-patient treatment, priority is given
emergency rooms | systematically based on the level of severity.

The customer’s image and beliefs regarding the public

Brand meaning health system.

The customer’s personal opinions, evaluation, and

Brand response . .
P emotions and feelings.

Brand relationship The intensity of the customer’s psychological bond

of loyalty to the brand.

Next, the research hypotheses were then formulated as fol-
lows:

H1: The functions of EMS are positively associated with the
brand meaning of the public health system.

The following four sub-hypotheses were posited for each
function.

H1-1: Rescue/first-aid and transfer activities are positively
associated with the brand meaning of the public health
system.

H1-2: Disaster prevention, preparation, and response are

positively associated with the brand meaning of the

public health system.

H1-3: Educational activities in urgent situations are pos-

itively associated with the brand meaning of the public

health system.
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H1-4: Medical treatments in ERs are positively associated
with the brand meaning of the public health system.

Brand response can be considered a cognitive and emotional
response developed by brand meaning [36]. Cho et al. [15]
argued that certain images, such as those that convey mystery,
sensuality, and intimacy, influence a customer’s response to
fashion brands—that is, customers may generate favourable
or unfavourable responses depending on the brand image.
For the public health system, its intrinsic and unique image
guides public response in distinct ways [47]. For example,
a patient’s trust in the public health system is critical because
it delivers services as part of the social infrastructure and
requires cooperation or collective action [23]. The services
provided by the public health system are intangible in nature
and difficult to measure, thereby making trust necessary to
reduce transaction costs and perceived risks. Thus, we hy-
pothesise the following:

H2: Brand meaning is positively associated with brand response
to the public health system.

Customers develop a unique relationship with a brand
through the accumulation of cognitive and emotional responses
to the brand. This relationship constitutes brand loyalty, and
the brand relationship strengthens as customers’ loyalty in-
creases [35]. Service organisations need to build customers’
loyalty, which is the ultimate goal of all marketing activities.
Thus, we hypothesise the following:

H3: Brand responses to the public health system are positively
associated with the brand relationship between the public
and the public health system.

2.4 Role of Public Health Service Governance
in Establishing Image

Governance refers to an autonomous and horizontally com-
plex organisation with interdependent players, such as the
state, market, and civil society [32], and shares commonalities
with policy networks [55]. Thus, the concept of governance
is useful in resolving almost all areas of difficulty involving
multiple stakeholders in modern society. Governance has been
studied mainly in public administration focusing on the organis-
ing factors in networks [e.g., 28, 32, 63].

A governance structure that includes interactions among

stakeholders is also vital to overall health system performance
[5]. Many experts and non-governmental organisations have
severely criticised the global governance regime in healthcare,
attributing failures to deal with emergency disaster situations
to a lack of disaster response capacity of individual national
governments and the inability of a joint response by the con-
cerned international community [18]. Gulland [25] pointed
out that many state officials recognise that crises in the public
health system may go far beyond the public healthcare problem
itself. However, effective governance is also possible when
public participation is voluntary and thus, is not merely a
governmental matter [63]. This requires a positive response
from the public and depends on the credibility of the various
institutional actors [23]. In a sense, even if the public has
a positive perception regarding individual players, it is unlikely
to show strong support for policy performers if its overall
perception of governance is poor. This belief also applies
to the cooperative relationship between the public health system
and EMSs. The public reflects the functions of the EMS more
actively in the brand meaning of the public health system
when they have a positive brand meaning, rather than a negative
one, based on their perception of the level of governance
between central and local governments concerning EMSs and
disaster response. For instance, we measured the public percep-
tion of how the central government collaborates with the local
government to communicate, reach a consensus, or perform
joint business for regional emergency and disaster response

activities. We hypothesise the following:

H4: Public perception of the level of governance between
central and local governments affects the relationship
between EMS functions and brand meaning of the public
health system.

Four additional sub-hypotheses were constructed for each
EMS function.

H4-1: Public perception of the level of governance between
central and local governments affects the relationship
between rescue/first-aid and transfer activities and
the brand meaning of the public health system.

H4-2: Public perception of the level of governance between
central and local governments affects the relationship
between disaster prevention, preparation, and re-
sponse activities and the brand meaning of the public
health system.
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Keller’s CBBE |

Brand Identity Brand Meaning

Brand Response | | Brand Relationship |

Emergency
Medical Service

Public Health System

First-aid
activities

Disaster
response
activities

Medical
treatment
in ERs

Governance
perception

Brand H3 Brand
Response Relationship

<Figure 1> The Research Model

H4-3: Public perception of the level of governance between
central and local governments affects the relationship
between educational activities in urgent situations
and the brand meaning of the public health system.

H4-4: Public perception of the level of governance between
central and local governments affects the relationship
between medical treatments in ERs and the brand
meaning of the public health system.

Based on the aforementioned hypotheses, our research model
is illustrated in <Figure 1>.

3. Method
3.1 Development of the Instrument

We developed the survey questionnaires for four functions
of EMS as no papers have measured them. We adopted the
approach by Secchi et al. [58] to develop the constructs' opera-
tional definitions and survey items. First, we conducted a
comprehensive literature review and explored existing opera-
tional definitions to build the constructs. Next, we determined
the conceptual dimensions for each construct. We refined
their operational definitions and selected related items from
scales used in previous studies in public health policy and
marketing. We created additional items that might fit the con-
struct definitions. When items were not available, we developed

new items from public health laws, team members’ work
experience, and interviews with other healthcare professionals
on EMS’s role in South Korea. We did not perform Q-sort
to measure reliability and validity of the initial survey items;
however, we performed the interviews to check face validity.
We reviewed them with two healthcare professionals in a
local hospital and a marketing faculty member at a university
in South Korea to ensure the validity of the constructs and
the basic adequacy of the sample items addressing each
construct. Separate interviews were conducted via conference
calls and face-to-face meetings between the university and
the local hospital. Through the interviews, construct definitions
and items were refined, and the gaps were resolved.

We reworded the survey items used in existing literature
[42] to measure the governance coordination between central
and local governments. Additionally, we used the CBBE
process in the previous papers [8, 34] to measure the brand
equity of the public health system. CBBE is divided into
four stages: 1) brand identity (Step 1) is concerned with
the role of organizations; 2) brand meaning (Step 2) shows
the images and beliefs regarding organizations; 3) brand re-
sponse (Step 3) is built by the public’s trust, belief in the
system’s sincerity, and feelings; and 4) brand relationship
(Step 4) is built by cumulative interactions between the brand
and the public.

Last, the operational definitions of the constructs developed
for this study are based on a consensus between healthcare
practitioners and academic professionals.
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3.2 Survey Procedure and Sampling

We conducted the survey at two universities (one national
and one private) in South Korea using a paper-based collection
method, which allowed us to control for bias arising from
different formats and settings of the questionnaires [20]. We
then surveyed university students who had experience with
the EMS provided by the public health system in South Korea
to understand how they perceived the public health system.
The participating university students were appropriate for our
research, as understanding the purpose of our study did not
require any work experience or expertise in public health.

All the subjects were informed about the research and agreed
to participate in the survey. Of the approximately 180 questionnaires
that were distributed, 150 were used for our analysis after excluding
those with missing data. The demographic characteristics of the

survey respondents are summarized in <Table 3>.

<Table 3> Characteristics of Survey Respondents

identify whether CMV was present, which revealed that the
items were not artificially correlated with each other. Therefore,
CMV was not a significant problem.

Another threat to validity is bias due to differences between
respondents and non-respondents [3]. However, when we per-
formed the paper-based survey in a classroom, the bias did
not affect our survey results.

4. Results

4.1 Reliability and Validation of Survey
Questionnaires

After developing the questionnaires to measure the four
functions of EMS and brand identity, brand image, brand
response, and brand relationship of the public health system,
we checked the questionnaires’ reliability and validity. First,
we conducted exploratory factor analysis. Initially, we had
a total of 13 items under ‘Four functions of EMS’. Our criteria
for factor extraction were as follows: eigenvalue > 1, factor
loading > 0.5, and communality > 0.5 [26]. Each of the
13 items had independent explanatory power, as shown in
<Table 4>. All four factors were then given suitable labels:

<Table 4> Exploratory Factor Analysis for the Four Functions
of Emergency Medical Services

Fre- Fre-
Type quency Type quency
(%) (%)
Metropolitan
103 . 85
Male (68.7) Segul/Gyepnggl- (56.7)
o province
Gender 47 Gangwon-do 55
Female | 51 3 province | (36.7)
., . .| Gyeongsang-do 3
Res/l\dentlal province (2.0)
rea
Undergra| 114 Jeonla-do 3
duate (76.0) province (2.0
Level of 36 Chungcheong-do 3
Education | Oraduate | 54 o) province 2.0)
1
Other (0.6)

We adopted several approaches to address sources of bias
that might affect the results of the survey. First, we adopted
the approach by Secchi et al. [58] to address and resolve
common method variance (CMV). The survey instrument was
developed based on feedback from several academic experts
and practicians regarding wording problems and clarity [16,
46]. To prevent social desirability bias, which might affect
the responses of the survey, the respondents were assured
of confidentiality. They were provided with the contact in-
formation of the university’s Institutional Review Board [58].
Further, if CMV occurs, it implies that items from different
constructs are highly intercorrelated and load together [50].
We performed statistical methods such as factor analysis to

Factor 2 Factor 4
Factor 1 | (Disaster | Factor 3 (Medical
Communality | (First-aid | preparation |(Educational|treatment in
activities) |and response| activities) | emergency

activities) rooms)
1 784 129 145 .863 041
2 770 .050 122 .859 122
3 706 .099 325 766 .055
4 851 .873 173 021 241
5 .895 912 147 .035 200
6 .826 791 131 253 344
7 J72 771 208 165 327
8 858 410 266 .043 185
9 821 419 .089 .065 134
10 791 266 233 150 .802
11 761 171 789 220 248
12 871 156 .884 176 186
13 753 177 817 217 .086

;}“ﬁg;ci?yar}lgg 866; 1421.532(.000)

(};ﬁ‘;ﬁ‘c‘ga{% 24439 | 45342 | 63.163 | 80.440
Eigenvalue 3437 2.457 2317 2.246

Note. Loadings > .5 are shaded.
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‘first-aid activities’ (factor 1), ‘disaster preparation and re-
sponse activities’ (factor 2), ‘educational activities’ (factor
3), and ‘medical treatment in ERs’ (factor 4).

Second, we conducted confirmatory factor analysis to check
the validity of our measurement tool. Throughout this proce-
dure, convergent and discriminant validity was tested by com-
puting factor loading, construct reliability (CR), and average
variance extracted (AVE). Cronbach’s a > 0.7, factor loading
> 0.5, CR = 0.7, and AVE > 0.5 are desirable [26]. As
reported in <Table 5>, some AVEs are slightly below 0.5,
while all other statistics are within the acceptable ranges.
Thus, convergent validity holds for our variables because AVE

<Table 5> Reliability and Validity of Latent Variables

Variable Measurement |Loading Crc;rré)ﬁ:hs CR | AVE
) ) First aid 1 788
First-aid First aid 2 762 | 88 | .765| 520
activities
First aid 3 .801
Disaster 1 791
Disaster Disaster 2 .826
response - 928 71 538
activities Disaster 3 909
Disaster 4 874
] Education 1 916
Educational ™p o 2 869 880 | .781| 547
activities
Education 3 759
Medical |Medical treatment 1| .814
treatment in [Medical treatment 2| 916 .869 71 | .530
ERs Medical treatment 3| .775
Function 1 .609
Function 2 568
Integrity 1 792
Integrity 2 703
Brand el 93 | 863 | 443
meaning Consistency 1 778
Consistency 2 .807
Clarity 1 172
Clarity 2 .808
Expert Judgment 1 | .695
Expert Judgment 2 | .687
Trust 1 .865
Trust 2 .863
Brand Sincerity 1 760 | 922|878 445
response
Sincerity 2 731
Sincerity 3 733
Feeling 1 .668
Feeling 2 712
Loyalty 1 776
Brand
relationship Loyalty 2 935 .849 787 | 554
Loyalty 3 736

- Jiyeon Choi - Sungyong Choi

is a more conservative index than CR. Fornell and Larcker
[22] argued that researchers might use CR and factor loading
instead to test convergent validity when AVE falls short of
the base value. This was on the grounds that AVE leads
to a more conservative result, although it is a working index
for convergent validity as well as CR. In addition, the overall
model fit was acceptable because x* = 769.560, df = 461,
x*/df = 1.669, Comparative Fit Index (CFI) = .923,
Tucker-Lewis index (TLI) = 911, and Root Mean Square
Error of Approximation (RMSEA) = .067 [26].

4.2 Hypothesis Testing

A structural equation modelling path analysis was conducted
to test the hypotheses. <Table 6> summarizes the results of
hypothesis testing for the main effect. The functions of EMS
significantly affect the brand meaning of the public health
system. For instance, first-aid activities (M =5.17, SD = 1.05)
positively influenced the brand meaning (M = 4.30, SD =.96)
of the public health system (H1-1) (.305; p < .01). When
the public has a positive perception of first-aid activities (e.g.
patient delivery, professional first-aid activities, and first-aid
training) in EMS, they build a positive brand image involving
functional performance, perceived integrity and consistency,
and a clear image of the public health system. Education
activities (M =2.95, SD = 1.31) positively affected the brand
meaning of the public health system (H1-3) (.245; p < .05).
Positive public perceptions of medical education activities
(e.g. education activities for severe diseases, natural disasters,
and first aid equipment) result in a positive brand image of
the public health system. Medical treatments in ERs (M =
4.12, SD = 1.25) positively affected brand meaning of the
public health system (H1-4) (.374; p < .01). Similarly, a positive
public perception of medical treatment in ERs (e.g. quick
response to patients, systematic emergency operating system,
and triage and emergency assessment) results in a positive
brand image of the public health system. However, disaster
response activities (M =3.11, SD =1.37) did not affect the
brand meaning of the public health system (H1-2) (.165; p
> .05). The perceptions of these activities (e.g. the emergency
system for epidemics, quick response to epidemics, and emer-
gency operating systems in major accidents) did not affect
the public health system’s brand image.

Brand meaning positively affected the brand response (M
=4.15, SD = .98) of the public health system (H2) (.826;
p < .01). When the public has positive perceptions of the
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public health system’s brand image, they build a positive
brand response, including leadership, trust, sincerity, and emo-
tion toward the public health system. Brand response positively
affected the brand relationship (M =4.12, SD = 1.14) of the
public health system (H3) (.636; p < .01). When the public
has positive perceptions of the public health system’s brand
response, they build a positive brand relationship that includes
positive word-of-mouth communication, affection, and loyalty.
The results for Hypotheses 1, 2, and 3 are illustrated in <Figure
2>,

After testing the hypotheses in the basic model, a multi-group
comparison analysis was conducted to verify Hypothesis 4
that tested the moderating effect of the perceived level of
governance (between the central and local governments) on
the relationship between the four functions of EMS and the

brand meaning of the public health system. The sample was
sorted into two groups labelled ‘High’ (the group whose percep-
tion level of governance is higher than the sample mean)
and ‘Low’ (the group whose perception level of governance
is lower than the sample mean), using the mean-split method
on the perception of level of governance (M = 4.00, SD
= 1.04) in the public health system between the central and
local governments. First, a hierarchical robustness test was
conducted before analyzing the path difference between the
two groups. In general, a base model with no constraints
was used as a starting point, and then the robustness of factor
loading between the groups and structural weights was checked
[21, 26]. <Table 7> shows the robustness test results between
the two groups divided by the perception level of governance
and suitability to conduct comparative path analysis.

<Table 6> Results (Hypotheses 1 to 3) of the Structural Equation Model

Hypotheses Path Path Coefficient t-value Accept/Reject

. o . 3.661

1-1 Rescue/first-aid and transfer activities — Brand meaning 305 (k) accept

12 Disaster prevention, preparation, apd response activities 165 1,646 reject

— Brand meaning

. . N . 2.243

1-3 Educational activities in urgent situations — Brand meaning 245 accept
**)
. . . 4.035

1-4 Medical treatment in ERs — Brand meaning 374 (+4%) accept
. 6.459

2 Brand meaning — Brand response 823 (r%) accept
- 6.157

3 Brand response — Brand relationship .636 (+4%) accept

Note. ~p<.01, “p<.05.

First-aid
activities
305 #**

Disaster
response
activities

Brand
Meaning

Educational
activities

Medical 374+

treatment
in ERs

Note.
-p <.01 (*¥**) & p < .05 (**)

Brand 636 ***

Response

Brand
Relationship

— > Significant

--------- » Insignificant

Coefficient (significant level)

<Figure 2> Results for Hypotheses 1 to 3
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<Table 7> Multi-group Tests of Measurement Robustness

1. No 2. Measurement | 3. Structural
Constraints Weights Weights

(Base Model) | (Equal Lambda) |(Equal Gamma)
. 1663.364 1693.588 1706.851
df 944 970 976
Xldf 1.742 1.746 1.749
CFI .801 .800 .798
TLI 778 782 782
RMSEA 072 071 .071
Nested Model - 2-1 3-2
Ay? - 30.243 13.262
Adf - 26 6

Sighificance - 258 039(")

<Table 8> shows the differences in the effects of brand

identity on the perception of governance in EMS. Hypotheses

- Jiyeon Choi - Sungyong Choi

1, 2, and 3 were concerned with EMS’s impact on loyalty
to the public health system. However, the public is a beneficiary
of the public health system and participates in its governance.
Thus, even if public perception is positive regarding an individual
EMS function, it is unlikely to imply strong support for the
entire EMS system if the overall perception of EMS governance
is poor. As expected, EMS functions (rescue/first-aid and transfer
activities, educational activities in urgent situations, and medical
treatment in the ERs) had a significant impact on the brand
meaning of the public health system in the ‘High’ group, while
there were a few functions (i.e. medical treatment in ERs) that
affected its brand meaning in the ‘Low’ group. Thus, Hypothesis
4 was partially supported. Meanwhile, the impact of both the
‘brand meaning to brand response’ (High = .853; Low = .527)
and ‘brand response to brand relationship’ (High = .543; Low
= .453) paths was significant.

Finally, <Figure 3> illustrates the impact of the perception
of governance between the four functions of EMS and the
brand meaning of the public health system.

<Table 8> Results for high and low governance levels.

Path High Governance Perception Low Governance Perception
Path Coefficient t-value Path Coefficient t-value
First-aid activities — Brand meaning 433 2.788 (***) 153 1.323
Disaster response activities — Brand meaning 114 .850 .094 596
Educational activities — Brand meaning 268 1.753 (*) 285 1.598
Medical treatment in ERs — Brand meaning 333 2.283 (**) 427 2.920 (***)

Note. p<.01, "p<.05 p<.l

High governance perception

First-aid
activities
A33 i

Disaster
response
activities

Brand
Meaning

Educational
activities

Medical 333

treatment
in ERs

Note.
-p <.01 (***) & p <.05 (**)

Low governance perception

First-aid
activities

Disaster
response
activities

Brand
Meaning

Educational
activities

EEd
Medical 427

treatment
in ERs

— > Significant

--------- » Insignificant

Coefficient (significant level)

Figure 3. Results for the Structural Equation Model (Hypothesis 4) (multi-group comparison)
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5. Conclusion
5.1 Discussion and Implications

We adopted customer-based brand equity (CBBE) to devel-
op the measurement for four functions of EMS and brand
meaning, brand response, brand relationship of the public
health system. We examined how four functions of EMS
builds brand identity and influence brand meaning of the public
health service. We found how the perception of governance
levels (low vs. high) between local and central government
affects the relationship between four functions of EMS and
brand meaning of the public health service. Then, our findings
provide evidence that the public health system must be consid-
ered a part of the governance structure, as validated by research
hypothesis 4. When the public perceives a high level of coordi-
nation between the central and local government, it accepts
a user-centred approach where EMS is viewed as a subsystem
of the public health system. Its performance is highly correlated
with that of the public health system as a whole.

Further, our findings show that the public health system
is not limited to an administrative system, but is a social
service managed by the public’s evaluation of public services.
Our application of Keller’s CBBE suggested that EMS plays
a role to positively affect the entire governance of the public
health system. For instance, EMS, especially first-aid activities,
educational activities, and medical treatment in ERs, plays
a significant role in brand equity for the public health system.

Our findings show the public perception of EMS, a sub-
system of the public health system, partially affects the public
health system’s brand meaning. We find that ‘disaster response
activities’ as a function of EMS are not directly linked to
the establishment of the brand meaning of the public health
system, while the other three functions are positively related.
This does not mean that the importance of disaster response
activities can be ignored. Rather, it is necessary to find the
reasons for their insignificant effect on the public health sys-
brand First, the
‘rescue/first-aid’, ‘educational activities’, and ‘medical treat-

tem’s image. activities related to
ment in ERs’ are demonstrated more frequently and found
at a closer distance than ‘disaster prevention, preparation,
and response activities’. This may affect the public’s psycho-
logical distance, and the activities involved in evaluation since
different attitudes and behaviours towards certain subjects
or events often depend on temporal and spatial distance [67].

Second, disasters may be attributed to inevitable accidents

but the public cannot be protected against them by the public
health system’s internal capabilities through contingency
planning. Such situations are affected by the content of commu-
nication between the public and the media. For example, when
an unavoidable accident occurs (e.g. oil spill), negative in-
formation on the organisations responsible for the accident
leads the public to attribute the cause of the accident to internal
institutional factors (e.g. mistakes by the organisations; [31]).

Our study holds three theoretical implications regarding
the emerging importance of EMS. First, we extended the
literature of public sector marketing with a set of developed
measurement scales of four EMS functions (first-aid activities,
disaster response activities, educational activities, and medical
treatment in ERs) that build the brand identity of the public
health system. Second, we extended the importance of brand
equity to the public organizations. Our study found the empiri-
cal support for brand identity, brand image, brand responses,
and brand relationship to understand the establishment of brand
equity in the public health system. Lastly, we identified the
impact of the public perception of EMS, a subsystem of the
public health system, on building brand equity of the overall
system. An organisation needs to recognise that customers’
perception of its subsystem’s service quality affects its parent
organisation’s brand equity, which can signal perceived service
quality before customers experience its service [41].

We provide three practical implications. First, customers
in the public health system can evaluate both EMS and the
public health system as a whole, but they do not view it
separately. It is thus not desirable to manage EMS and the
public health system separately. Administrators in the public
health system should make more significant efforts in first
aid, education, and medical treatment in ERs to build strong
public health system loyalty. This might help administrators
establish a future vision and more pro-popular policies for
the public health system. Second, our findings indicate that
consumer satisfaction with EMS can affect the public health
system’s brand equity. It is interesting to note that the various
EMS functions in this process independently influence the
brand meaning formation of the public health system.
Therefore, administrators should consider the details of what
to do and how to improve satisfaction with EMS’s various
functions. To improve the overall level of satisfaction with
EMS, it is necessary to investigate what needs to be done
and how it could be implemented in the future. Third, EMS’s
impact on the brand image of the public health system is
moderated by the public perception of the level of governance.
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Administrators should pay close attention to managing an
effective governance structure between the central and local
governments to generate a favorable brand image and public
loyalty towards the public health system. For instance, the
central government should be openly willing to receive local
governments’ opinions and reach an agreement if there is
a conflict between the two parties over policies or laws for
emergency response systems. The central government must
also ensure systematic cooperation with the local governments
by supporting educational activities in ERs or monitoring the

local governments’ needs.

5.2 Limitation and Future Research

The limitations of our study are as follows. First, as our
work was conducted in South Korea, the brand equity measure-
ment needs to be extended to other countries to be valid.
Second, EMS is an integral part of the public health system,
but it is not the same as the public health system. In major
developed countries, government agencies provide funding to
private and public hospitals to maintain an adequate EMS
quality. Although some private hospitals also offer EMS in
Korea, EMS’s policy direction and the corresponding budget
support are led by the Ministry of Health and Welfare. This
is the case in the US as well. However, there are some differences
by state for example, in Maryland in the US, state governments
have been leading the way in EMS by providing greater publicity
than Korea regarding the role of EMS. Although EMS is not
the only component of the public health system, we have
empirically confirmed that the perceived level of public sat-
isfaction with EMS can be an adequate indicator of their percep-
tion of the national public health system.
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