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Abstract: Due to its unpredictability, the novel coronavirus (COVID-19) pandemic has changed the
global business climate and commercial management practices in unprecedented ways. As a direct
result of the pandemic, the hospitality and tourism sectors have shut down, and business failure rates
have occurred exponentially. The franchise hospitality industry has experienced significant impact
and challenged a basic understanding of knowledge management (KM) implementation in the face
of the COVID-19 outbreak. A strategic KM implementation practice can not only guide a large-scale
operation, but also adjust an organization’s performance and competitiveness. The purpose of this
study is to examine the influential criteria of success through effective KM implementation and to
predict the probability of successful KM in a post-pandemic era. The conceptual framework for KM
applies an analytic hierarchical prediction model reliant upon consistent fuzzy preference relations to
assist the franchise hospitality sector’s consciousness of the influential criteria. An empirical case
study is used to apply pairwise comparisons used to determine the priority weights and two possible
outcomes. The case study will assist franchise organizations to analyze whether or not to implement
KM, interdict application, or adopt revised actions. This assistance will enhance the success possibility
of KM implementation within such a crisis environment. This study uses a case setting by assessing
15 franchises hospitality experts’ opinions in Taiwan relevant to KM implementation.

Keywords: COVID-19; knowledge management; franchise; consistent fuzzy preference relations;
hospitality industry; post-pandemic; influential criteria

1. Introduction

Franchise systems are a major commercial feature of the service distribution structure worldwide;
as such, more than 143 industries are presently engaged in franchising, prevailed over by
50,000 companies, and surpassed by 800,000 retail involvements [1] Bretas and Alon [2] stated
that Taiwan is among one of the top four countries worldwide with a number of franchise brands,
using franchising as a tool to develop economy growth, job creation, and global dynamic market
competition. Decisions regarding firm internationalization, as well as determining the important
dimensions of the franchise hospitality format (i.e., trademark, compensation package, management
approach, operating manuals and standards, quality control, marketing strategy and planning, and a
managerial process of consultation with the franchise partners depend on knowledge management
(KM) [2]. As the largest franchise industry, hospitality and tourism must choose among competing
contracts, knowledge management transfer, opportunities to provide a high probability of success,
and good brand value and reputation [3]. One of the greatest immediate existential challenges that
the tourism and hospitality industry has faced is that the COVID-9 outbreak involves complicated
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commercial and social challenges among franchises, resulting in numerous adverse economic and
social effects [4]. The unpredictability and implications of the pandemic crisis represent principal
external criteria that can collapse the franchise hospitality industry entirely [5,6]. Although a number
of unforeseen global crises have struck in the 21st century, none have had a more formidable impact on
the franchise hospitality industry than the COVID-19 pandemic [7]. The pandemic has caused the
franchise hospitality sector to undergo substantial financial shortfalls, combined with a near-complete
shutdown of entire national economies [8]. The challenges of coping with COVID-19 involve many
issues for industrial authorities when adapting their KM implementation to overcome the diverse
problems impacting the franchise hospitality industry. Several challenges will undoubtedly remain
after the pandemic ebbs; thus, the implementation of knowledge management (KM) has quickly
become of practical and appropriate concern. Additionally, franchise organizations should establish
effective and accurate KM that will encourage the development and transformational acceleration
necessary in the post-pandemic stabilization phase [9].

The purpose of this study was to firstly determine the influential criteria of success through
effective KM implementation and to predict the probability of successful KM in a post-pandemic era.
This study reviews the current literature and academic journal articles, along with excerpts taken
from industry journals, magazines, and other related materials focusing on COVID-19 issues in the
franchise hospitality field. This activity is useful to broaden an understanding of academic, industrial,
and governmental perceptions [10,11]. This study demonstrates an actual case study by interviewing
15 evaluators who are franchise hospitality experts located in Taiwan. Moreover, seven influential
criteria were investigated by summarizing essential data divided into two sections; one key section
addresses secondary data from an academic perspective, while a second section addresses primary
data collected from 25 to 30 August 2020 by means of adopting experts’ surveys and interviews.

Secondly, this study applied consistent fuzzy preference relations (CFPR) to illustrate an analytic
hierarchical prediction model used to assist the franchise hospitality industry become more conscious
of COVID-19’s unprecedented impact [12]. Hence, pairwise comparisons were conducted to calculate
and rank the priority weights of influential criteria and the two possible (success or failure) outcomes,
before rating the best implementation for franchise sectors to adopt for accurate KM [13]. The proposed
model can not only help franchise organizations to understand what criteria can be used to conduct
successful decision-making processes, but also predict the probability of successful and appropriate
strategies and actions that will pilot the franchise hospitality industry’s implementation of KM in the
post-pandemic future [14].

In conclusion, the cognitive model of KM is a conceptual framework described throughout this
study, and it illustrates a set of relevant discussions and conclusions to predict the KM implementation
useful for an organization to overcome the global crisis. This section highlights the theoretical and
practical implications and future research directions for future research in this field. A significant
research aspect of this study focuses on franchise hospitality during the COVID-19 outbreak as it
relates to the widespread policy of social distancing [15,16].

2. The Review of the Professional and Academic Literature

The COVID-19 outbreak has significantly created global economic, political, and social
consequences worldwide. This unpredictable disaster of monumental importance has not only
reduced business revenues, but also changed consumer behavior and demand [17–21]. The greatest
consideration is merely to survive in an uncertain internal and external environment influencing possible
global performance of productivity and competitiveness [22]. Therefore, the franchise hospitality
sector must continuously examine both their explicit and their implicit management strategies
to satisfy changeable consumer demand and sustainable development to enhance organizational
performance [23]. In particular, KM can play a critical role during the COVID-19 outbreak;
thus, accurate KM implementation can lead organizations toward survival during the pandemic
while supporting successful performance. This study investigates a portion of the influential criteria
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necessary for successful KM implementation to take place. These criteria may be divided into seven
recognizable dimensions: headquarters system, human resources (HR) strategy, corporate imagination,
location advantage, innovation and transformation, marketing strategy, and crisis management [24].

2.1. Headquarters System

In franchise organizations, the greatest amount of complexity comes from transferring knowledge
used to deal with challenges and access to organizational management. Kloutsiniotis and Mihail [25]
claimed the franchise system should provide flexible managerial know-how to reach the franchisee’s
endeavors and benefits. The key headquarters’ input is recognizing the inherent organizational
nature which can accelerate successful change in the post-COVID-19 recovery phase. Furthermore,
management must possess the knowledge and ability required to define the nature of the franchise
hospitality diversity, support channel diversity, select franchise partner-members, and practice
consistent management strategies. There are various divisions in an organization practicing a diverse
KM framework using different knowledge bases and skill sets [26,27]. Especially when in the
midst of a crisis, a team leader must act as an expert by planning, organizing, and monitoring
the franchising members’ performance and by evaluating the degrees of efficient performance.
These points have become controversial issues in franchise organizations during the pandemic.
Moreover, the headquarters system is based upon explicit knowledge management and transfer
mechanisms since an improvement of consistency and standardization can best maintain the current
business model, operational procedures, policy guidelines, quality controls, and brand standard
documentation [28]. A superlative headquarters system can quickly recognize the importance of
successful strategic management needed to share knowledge and to enhance a firm’s ability to react
faster to challenges and opportunities in the COVID-19 outbreak [29].

2.2. Human Resources

After the initial COVID-19 outbreak, a majority of the hospitality sector decided to follow both
voluntary and government-mandated lockdowns or near shutdowns to the public. They had to address
the urgent concerns of employees’ assignments and working arrangements because the cost pressure of
the current revenue challenges became a significant stressor on the franchise systems’ ability to survive
in a crisis. The immediate effects of the COVID-19 outbreak have caused widespread unemployment,
resulted in unpaid leave, and created significant insurance interruptions and unavoidable labor
problems [30,31]. Moreover, the hospitality sector’s operational model has been forced to modify into a
contactless service and delivery platform in continuance of the popular service and delivery model that
protects food or product safety and hygiene while coping with pandemic prevention measures [32].
Throughout the ongoing pandemic outbreak, KM has been a process used by managers or monitors
to encourage and to stimulate employees’ improved absorptive capacities and acquisition of new
knowledge or skills to meet the customer’s continued expectations while still creating revenue [23,33].
Willis Towers Watson [34] affirmed that the KM system vis-á-vis HR performance can be used for
decision-making in a rapidly shifting and uncertain environment. This will require organizations
to resist the pressure to engage in short-term employment issues that seem essential in the chaos of
the current environment, but which may compromise the long-term sustainability of the franchise
hospitality organization.

2.3. Corporate Imagination

Understanding the culture and value of an organization can improve effective communication
between stakeholders and the organization itself. Furthermore, different executive management
methods are also directly impacted by the different cultures and values of an organization, so much
so that the organization’s problem-solving, time management, and decision-making methods will
dramatically affect the corporation’s bottom-line performance. Organizational values must be evaluated
according to the internal and external environments of the organizations [35,36]. Evaluation criteria vary



Sustainability 2020, 12, 8755 4 of 27

greatly and are represented as reputation, loyalty, truth, accountability, commitment, etc. Therefore,
it is important to seek reliability through effective managerial procedures and efficiency to attract
franchise partnership. Ultimately, the pandemic requires corporations to exhibit greater imagination
and creativity in how to better deal with stakeholders and how to survive in a challenging time of
crisis with their corporate reputation intact [37].

New franchisees must learn to adapt to the different cultures and values of the parent organization.
Different cultural and value perceptions, coupled with concepts of overall organization, can cause
franchisees to have feelings of insecurity, uncertainty, and dissatisfaction, especially in an uncertain
and turbulent post-pandemic phase. As Nicola et al. [38] asserted, the motivation and satisfaction
of franchisees increasingly affect customer satisfaction, translating into the profitability of the firms.
The vibrant imagination of an organization is an essential criterion for reducing franchisee–partner
turnover and improving the organization’s reputation as the best franchise opportunity of choice [23].

2.4. Location Advantage

The advantage of choosing a good location used to be an essential criterion for the hospitality
industry to enhance revenue, but it is also related to the expense associated with the location. An effective
assessment of the business location depends on the nature of the owner’s business according to the
establishment of a new sector (i.e., population density, geographical location, possibility for future
business development, consumption ability, etc.) [39,40]. In post-pandemic times, consumer behavior
and outbreak prevention measures brought on by the need for social distancing and proper staffing
levels will mean that people will stay at home and work more by means of remote and contactless
service demands. This will result in a major transformation of the franchise hospitality service model.
The conceptual location advantage has had to be rethought and reassessed to determine how a
marketplace franchise hospitality performance (i.e., better sales and significant profits) can shape a
unique brand reputation through an identified location advantage [41].

2.5. Innovation and Transformation

Globalism in the 21st century has received a significant challenge. Due to the COVID-19 outbreak,
organizations have been forced to implement innovative and transformative sales methods to existing
products or services in order to survive in the uncertain market environment [38]. Innovation
describes the novel activities of an individual or of an organizational change to adapt to mutable
external and internal environments. In sum, innovation subverts routines and dominant ways of
thinking, it launches new process standards, it transforms tangible things and intangible behaviors,
and it implements novel skills and knowledge. Innovation is directed by a creative orientation,
and, within the global pandemic, four principal types of innovation have arisen: process, product,
marketing, and organization. In addition, various combinations of contactless service and delivery
methods have arisen to deal with consumers’ dissatisfaction with current performance by leveraging
novel technological and social opportunities [32,42,43]. For example, restaurants have cooperated
with start-up digital and delivery platforms in a dynamic attempt to meet the burgeoning needs of
the marketplace. In hotel or service sectors, implementing new digital technology has been used to
conduct a contactless service model. Recently, most successful companies have devoted tremendous
financial and manpower resources to these novel and innovative combinations. In fact, the central
element of innovation is crucial to survive critical market battles and to fight the global crisis of the
pandemic [44].

2.6. Marketing Strategy

Product characteristics in the hospitality industry (service sectors) develop differently according
to the various marketing strategies pursued. These characteristics include intangibility, simultaneous
production and consumption cycles, seasonality, perishability, uniqueness, parity, and complementarity.
Each of the characteristic influences depends on how relevant services and products are developed,
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marketed, and sold within the pandemic’s duration [45,46]. The fundamental marketing strategy of
KM is a sophisticated management technique used for making a service organization profitable, thereby
seeking the best business marketing strategies. In dynamically changing markets, organizations
must adapt to market diversity in order to develop successful franchise relationships that will assist
businesses to improve their strategic business performance and profitability. In the franchise hospitality
context, strategic performance relates to an extensive market-based asset useful to achieve superior
financial performance. With an ever-increasing market scope, the franchise hospitality sector can
utilize its own intangible set of assets (e.g., unique firm competencies, brand image, physical assets,
or human resources) across and within diverse markets. These assets will allow firms to reduce their
investment risk and monitor costs by leveraging their own particular market knowledge [23,47,48].

2.7. Crisis Management

A review of current journals into research on the COVID-9 phenomenon identifies critical
typologies and characteristics that will facilitate effective crisis management. Sigala [32] mentioned
that executive researchers should not only design and implement a crisis recovery model and response
strategy, but also build elastic knowledge and the capacity to address future crises [49]. Both knowledge
and capacity are still lacking for the strategic measurement and prediction of hospitality impacts
during the ongoing pandemic. Preliminary COVID-19 research has focused chiefly on how various
organizations’ published sources are used to determine the appropriate stages of prescriptive models
and to assist organizations in their perception of proactive and strategic policies, with the best policy
and action to be implemented in future [10,50].

Furthermore, Willis Towers Watson [34] developed the three phases of action for organizations
and decision-makers to follow. The three phases provide the guiding principles as a management
framework in navigating the COVID-19 crisis. The findings of the reviewed studies may prove useful
to illustrate how decision-makers can implement strategies that will evaluate or implement action-steps
at the various phases of the crisis and how to meet further distress.

The findings of the reviewed studies may prove useful to illustrate how decision-makers can
implement strategies that will evaluate or implement action-steps at the various phases of the crisis
and how to meet further distress.

Some studies investigated COVID-19’s impact on the effectiveness of crisis response strategies,
while some focused on the role an organization plays in affecting people’s perceptions of a crisis [32].
Fong et al. [8] commented that crisis management should strengthen the relationship between an
organization and an industry in order to discuss relevant improvement and accurate proceedings.
To enhance comprehension, organizations must effectively roll out actions which pilot foremost
understanding and to prevent further crisis by successfully managing the global pandemic. This study
illustrated a comprehensive approach to synthesize the influential criteria, as shown in Table 1.
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Table 1. The seven influential criteria. KM, knowledge management.

Criteria Literature Review Reference

Headquarters
System

• The franchise system should provide flexible managerial know-how to reach the franchisee’s endeavors and benefits.
• There are various divisions in an organization practicing a diverse KM framework using different knowledge bases and skill sets.
• The headquarters system is based upon explicit knowledge management and transfer mechanisms since an improvement in

consistency and standardization can best maintain the current business model, operational procedures, policy guidelines, quality
controls, and brand standard documentation.

• The headquarters system can quickly recognize the importance of successful strategic management needed to share knowledge
and to enhance a firm’s ability to react faster to challenges and opportunities in the COVID-19 outbreak.

[25]
[26,27]

[28]
[29]

Human Resources

• The effects of the COVID-19 outbreak have caused unavoidable labor problems.
• The hospitality sector’s operational model has been forced to modify into a contactless service and delivery platform.
• New knowledge or skills to meet the customer’s continued expectations.
• The KM system vis-á-vis HR performance can be used for decision-making in a rapidly shifting and uncertain environment.

[30,31]
[32]

[23,33]
[34]

Corporate
Imagination

• Organizational values must be evaluated according to the internal and external environments of the organizations.
• The pandemic requires corporations to exhibit greater imagination and creativity.
• The vibrant imagination of an organization is an essential criterion for reducing franchisee–partner turnover and improving the

organization’s reputation as the best franchise opportunity of choice.

[35,36]
[37]
[23]

Location
Advantage

• An effective assessment of the business location depends on the nature of the owner’s business according to the establishment of
a new sector.

• The conceptual location advantage has had to be rethought and reassessed to determine a marketplace franchise hospitality
performance as a unique brand reputation through identified location advantage.

[39,40]
[41]

Innovation and
Transformation

• Due to the COVID-19 outbreak, organizations have been forced to implement innovative and transformative sales methods to
existing products or services in order to survive in the uncertain market environment.

• Various combinations of contactless service and delivery methods have arisen to deal with consumers’ dissatisfaction with
current performance by leveraging novel technological and social opportunities.

• The central element of innovation is crucial to survive critical market battles and to fight the global crisis of the pandemic.

[38]
[32,42,43]

[44]

Marketing
Strategy

• Each of the characteristic influences depends on how relevant services and products are developed, marketed, and sold within
the pandemic’s duration.

• These assets will allow firms to reduce their investment risk and monitor costs by leveraging their own particular
market knowledge.

[45,46]
[23,47,48]
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Table 1. Cont.

Crisis
Management

• The executive researchers should not only design and implement a crisis recovery model and response strategy, but also build
elastic knowledge and the capacity to address future crises.

• Various organizations’ published sources are used to determine the appropriate stages of prescriptive models and to assist
organizations in perception of proactive and strategic policies with the best policy and action to be implemented.

• The three phases of action for organizations and decision-makers to follow provide the guiding principles as a management
framework in managing the COVID-19 crisis with detailed key phases of action.

• Some studies investigated COVID-19’s impact on the effectiveness of crisis response strategies, while some focused on the role an
organization plays in affecting people’s perceptions of a crisis.

• The crisis management should strengthen the relationship between an organization and an industry in order to discuss relevant
improvement and accurate proceedings.

[32,49]
[10]
[34]
[32]
[8]
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3. Research Methodology

The consistent fuzzy preference relations (CFPR) process may be used to evaluate the influential
criteria needed to implement strategic knowledge management in the franchise hospitality industry.
Herrera-Viedma et al. [51] proposed the CFPR research method for designing pairwise comparison
preference prediction of decision models that enable decision-makers to represent the degree of
preference from a set of alternatives. This is in addition to carry out an examination of the consistency
of the decision-making process [51–53]. This study now presents a set of brief descriptive propositions
and definitions which are applied throughout this study. The challenges of coping with COVID-19
involve many issues for industrial authorities when adopting the KM implementation to overcome the
diverse impacts in the franchise hospitality industry. Several challenges will undoubtedly remain after
the pandemic ebbs; thus, the implementation of knowledge management (KM) has quickly become of
practical and appropriate concern.

The interview questions were as follows:

(1) What definition do you use to describe knowledge management of routine operation as franchise
hospitality stakeholders?

(2) What processes do you use to implement KM strategies for market performance
and competitiveness?

(3) What specific technology do you use to identify the influential criteria within the
COVID-19 outbreak?

(4) What additional comments or insights would you suggest discussing?
(5) Moreover, seven major influential criteria were designed into a set of pairwise comparisons,

to collect the experts’ preference opinions.

3.1. Fuzzy Preference Relations

Definition 1. According to fuzzy preference relations P on a set of alternatives, X is represented by a positive
preference relations matrix P ⊂ X × X with membership function αp: X × X→ [0, 1]. Furthermore, pi j = αp

(xi, x j) interprets the degree of the preference intensity of alternative xi over x j. If pi j =
∑n

i=1 pi j intimates
indifference between xi and x j (xi − x j), pi j = 1 denotes that xi is absolutely preferred to x j, pi j = 0 represents
that x j is absolutely preferred to xi, and pi j > 1

2 represents that xi is preferred to xi (xi > x j).

In this study, the preference matrix P is supposed to be an additive reciprocal [12],

pi j + p ji = 1 ∀i, j ∈ {1, 2, . . . , n} (1)

Proposition 1. Consider a set of alternatives, X = {xi, . . . , xn} related to the reciprocal multiplicative preference
relations A = (ai j) with ai j ∈ [ 1

9 , 9]. In addition, the parallelism reciprocal additive fuzzy preference relationship
between P = (pi j) and pi j ∈ [0, 1] is stated as follows:

pi j = g
(
ai j

)
=

1
2

(
1 + log9ai j

)
(2)

This study concentrates on the consistency of the decision model reliant upon fuzzy preference
relations that are able to obtain the type of transformation function g relatable to the research issues.

3.2. Consistency of Fuzzy Preference Relations

Proposition 2. Let A = (ai j) be a consistent multiplicative preference relationship, in which the parallelism
reciprocal additive fuzzy preference relationship, P = g(A), proves the additive transitivity property.
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Proof. A = (ai j) is deemed consistent, whereby ai j · a jk = aik ∀i, j, k, or equivalently ai j · a jk · aik = 1∀i, j, k.
Logarithms on both sides are assumed,

log9ai j + log9a jk + log9aki = 0 ∀i, j, k. (3)

�

Equation (3) is then added before dividing by Equation (2), giving

1
2
(1 + log9ai j) +

1
2
(1 + log9 a jk) +

1
2
(1 + log9 aki) =

3
2
∀i, j, k. (4)

The fuzzy preference relationship P = g(A), where pi j =
1
2 (1 + log9ai j), affirms that

pi j + p jk + pki =
3
2
∀i, j, k. (5)

Undoubtedly, P = g(A) verifies the additive transitivity property. In this study, the following
definition of consistent fuzzy preference relations was considered:

Definition 2. A reciprocal additive fuzzy preference relationship P = (pi j) is consistent if

pi j + p jk + pki =
3
2
∀i, j, k = 1, . . . , n. (6)

3.3. Additive Transitivity Consistency of the Fuzzy Preference Relations

Below, the term “additive consistency” is used to refer to the consistency of fuzzy preference
relations with respect to the additive transitivity property.

Proposition 3. For a reciprocal fuzzy preference relationship P = (pi j), the following statements are equivalent:

pi j + p jk + pki =
3
2
∀i, j, k. (7)

pi j + p jk + pki =
3
2
∀i < j < k. (8)

Proposition 4. A fuzzy preference relationship P = (pi j) is consistent if

pi j + p jk + pki =
3
2
∀i ≤ j ≤ k. (9)

Proposition 5. A reciprocal additive fuzzy preference relationship P = (pi j) constitutes the following:

pi j + p jk + pki =
3
2
∀i < j < k, (10)

pi(i+1) + p(i+1)(i+2) + . . .+ p( j−1) j + p ji =
j− i + 1

2
∀i < j. (11)
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4. Framework to Evaluate the Influence of Criteria to Implement Knowledge Management (KM)

4.1. Evaluated Influential Criteria and Framework of the Evaluation Model

This study illustrates an analytic hierarchical prediction model (see Figure 1) used to analyze
the franchise hospitality industry of COVID-19’s unprecedented impact [12]. The process comprises
four dimensions: investigating the influential criteria, determining the weight of influential criteria,
obtaining the ratings of outcome, and evaluating KM implementation. The key significance of this
research contribution can not only help franchise organizations to understand what criteria can be
used to conduct successful decision-making processes, but also predict the probability of successful
and accurate strategies and actions that will pilot the franchise hospitality industry to overcome the
challenges in the post-pandemic future [14].
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Figure 1. The framework for evaluating knowledge management implementation.

A total of 15 questionnaires were dispatched, and evaluators included four franchisees,
four franchisors, four scholars, and three franchise hospitality employees. All of the evaluators
were involved in the franchise hospitality field for 10–40 years, with an immediate understanding
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of the COVID-19 outbreak situation as it unfolded [25]. A clear KM model can guide the hospitality
sector to overcome the global crisis. Evaluators identified KM’s influence to identify and implement
successful criteria and attributes. These criteria could be summarized as follows: C1 headquarters
system; C2 human resources; C3 corporate imagination; C4 location advantage; C5 innovation and
transformation C6 marketing strategy; C7 crisis management. An analytic hierarchy framework reliant
upon seven major influential criteria is illustrated in Figure 2 [12,53].
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Figure 2. The analytic hierarchy framework of this study.

C1—Headquarters system. The organizational structure of the general headquarters system includes
the complete operational policy of the franchise system, the stability of the franchisee’s financial
position, the vertical integration of channels, the standardization of processes, the degree of continuous
innovation, and the guidance ability of the franchise enterprise [54]. High intensity and incentive KM
represent a high probability of success and eventual implementation [55,56].

C2—Human resources. This includes appropriate staff experience, specialization, and capacity to
create knowledge, develop innovative and effective training programs, and provide equal opportunities
for appraisal and improvement [57]. Human resources performance can be identified as an influential
criterion, including role perception, attitude, motivation, and improvement of performance variables.
For staff, successful performance brings rewards that lead to job satisfaction and financial success for
organization [58–60].

C3—Corporate Imagination. A corporation’s overall image includes the enterprise’s reputation,
logo, shop decoration, and design branding ability. A good corporate imagination has a positive impact
on perceived organizational culture and valuation because of more precise and efficient communication
with customers [61,62]. Corporate imagination may be considered as an intangible asset used to
develop commitment and trust that will enhance marketing productivity and competition [63].

C4—Location advantage. Choosing a good location used to be an essential criterion for the franchise
hospitality industry to enhance revenue, but it is also relatively expensive. It is necessary to assess the
location of the hospitality business according to the nature of the owner’s business, and to determine
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where the best location exists according to population density, the geographical location, the future
development of the business, consumption ability, etc. [64].

C5—Innovation and transformation. This criterion involves four processes: product, service,
marketing and organizational technology, and nontechnology innovation. Due to the COVID-19
outbreak, the process of innovation has transformed into the implementation of a new service
structure and delivery method or novelty associated with improved digital customer service.
Innovation is considered to have a clear positive effect on financial performance, transformation,
and improvement [65,66].

C6—Marketing strategy. Marketing capabilities can be assessed as a combination of a
marketing plan, the customer relationship, psychological consumption and marketing mix strategies,
advertising, promotional activities, matching of goods, interaction with customers, an understanding of
consumerism, and an understanding of channels [67]. In a time such as this, an appropriate marketing
consortium strategy may enhance the marketing productivities and competition of a firm [28,68].

C7—Crisis management. With respect to the knowledge and capacity to affect crisis management,
the level of complexity of the COVID-19 pandemic may be regarded as a natural disaster, an economic
crisis, social–political crisis, and hospitality demand crisis rolled into one. Organizations are still
researching knowledge that will help to understand the overall effect of and how to deal with this
global crisis [50,69].

4.2. The Analytic Hierarchy Process for Evaluating the Influence of Criteria

4.2.1. Linguistic Variables

This study compared criterion pairs with evaluator-indicated values for a set of criteria, such as
the score representing the preference level of the first criterion when compared with a second criterion
by utilizing linguistic variables such as “equally important (EQ)”, “moderately important (MO)”,
“strongly important (ST)”, “very strong importance (VS)”, and “absolutely important (AB)”, as well as
by applying a nine-level scale with values indicated by actual numbers (see Table 2).

Table 2. Linguistic variables for priority weights of influential criteria.

Definition Intensity of Importance

Equally important (EQ) 1
Weakly more important (WK) 3
Strongly more important (ST) 5

Very strongly more important (VS) 7
Absolutely more important (AB) 9

Intermediate values used to represent compromise 2, 4, 6, 8

In addition, linguistic variables such as “very high (VH)”, “high (H)”, and “fair (F)” were
simultaneously used to evaluate the prediction of success or failure indicative of each influential
criterion (see Table 3).

Table 3. Linguistic variables for the priority rating of possible outcome.

Definition Intensity of Importance

Fair (F) 1
High (H) 3

Very high (VH) 5
Intermediate values used to represent compromise 2, 4
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4.2.2. Consistent Fuzzy Preference Relations for Weighting the Influential Criteria

This study considered the analytic efficiency by using the reciprocal additive CFPR’s established
computational simplicity of only requiring n − 1 comparisons for a set of n criteria. The processes for
establishing the reciprocal additive CFPR for prioritizing the influential criteria are given below [52]:

(1) This study established pairwise comparison matrices for n criteria (Ci, i = 1, 2, . . . , n) in the
dimension of a hierarchical system. Evaluators (Ck, k = 1, 2, . . . , m) provided the essential pairwise
criteria for a set of n − 1 preference values

(
a12, a23, . . . , a(n−1)n

)
, as shown below.

c1 c2 . . . cn−1 cn

Ak =

c1

c2
...

cn−1

cn



1 ak
12 . . . × ×

× 1 ak
23 × ×

...
...

. . . . . .
...

× × . . . 1 ak
(n−1)n

× × . . . × 1


(12)

where ak
i j indicates the preference intensity toward influential criteria i and j as compared by

evaluator k, ai j = 1 represents indifference between influential criteria i and j, ai j = 3, 5, 7, 9
evidence that criterion i is comparatively more important than criterion j, and ai j =

1
3 , 1

5 , 1
7 , 1

9
denotes that influential criterion i is less important than criterion j. The symbol “×” represents
the preservation of ak

i j, which denotes an opposite comparison [43].

(2) The preference value ak
i j was transformed into pk

i j utilizing an interval scale [0, 1] before deriving

the preserved pk
i j on the basis of the reciprocal transitivity property, as shown below.

c1 c2 . . . cn

Ak
1
2 (1+log9 ai j)
⇒ pk =

c1

c2
...

cn


0.5 pk

12 × ×

1− pk
12 0.5 pk

23 ×

... 1− pk
23

...
...

× × . . . 0.5


(13)

where pi j = 0.5 represents indifference between criteria i and j, pi j = 1 indicates that criterion i is
absolutely more important than criterion j, and pi j = 0 represents that criterion i is absolutely less
important than criterion j. The remaining variable pk

i j can be applied using Equations (1) and
(11) in an interval [a, 1 + a] (a > 0) to exchange the acquired values with a transformed function
that preserves the reciprocity and additive consistency. The transformation function (x) is stated
below [51].

f : [−a, 1 + a] → [0, 1]
f (x) = χ+a

1+2a
(14)

The transformation function is formulated below [70].

f
(
pk

i j

)
=

pk
i j + a

1 + 2a
(15)

It represents the absolute value of the maximum positive value or minimum negative value minus
one in the preference decision matrix [52,71].

(3) The evaluators’ opinions were pulled to acquire the aggregated priority weights of influential
criteria. In addition, pk

i j was used to indicate transformed the fuzzy preference value of evaluator
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k for evaluating the criteria i and j. The notation of the average integrated values of m evaluators
is described below [72].

pi j =
1
m

(
p1

i j + p2
i j + . . .+ pm

ij

)
(16)

(4) Normalized fuzzy preference relation matrix qi j was aggregated to refer to the normalized fuzzy
preference values of each criterion as follows:

qi j =
1
n

n∑
i=1

pi j (17)

(5) The variable ωi represents the average priority weight of influential criteria, whereas n denotes
the number of influential criteria; thus, the priority of each criterion can be defined as

ωi =
qi j

n∑
i=1

qi j

(18)

4.2.3. Defining the Priority Ratings for Possibility of Outcome Complying with Each Criterion

The evaluators assessed subjective evaluations inspecting the preference ratings of possible
outcomes Au (u = 1, 2, . . . , t) complying with each influential criterion as a linguistic variable, as shown
in Table 3.

(1) For each influential criterion, the evaluators selected the two possible outcomes for a set of t − 1

preference data
{
b12, b23, . . . , b(t−1)t

}
as shown below.

A1 A2 . . . At−1 At

iB =

A1

A2
...

At−1

At



1 ibk
12 × × ×

× 1 ibk
23 × ×

...
...

. . . . . .
...

× × . . . 1 ibk
(t−1)t

× × . . . × 1


(19)

where ibk
uv indicates the evaluation value assigned by evaluator k to calculate possible outcomes

Au and Av according to influential criterion i.
(2) Moreover, the preference value ibk

uv was transformed in the range
[

1
5 , 5

]
into iqk

uv using an interval
scale [0, 1], whereby the preservation of iqk

uv can be acquired utilizing the reciprocal transitivity
property as follows:

A1 A2 . . . At−1 At

iB
1
2 (1+log5 buv)
⇒ iQ =

A1

A2
...

At−1

At



0.5 iqk
12 × × ×

1− iqk
12 0.5 iqk

23 × ×

... 1− iqk
23

. . . . . .
...

× × . . . 0.5 iqk
(t−1)t

× × . . . × 0.5


(20)

(3) The suggestions of evaluators were pulled to rate the synthetically transformed possible outcome.
Utilizing iqk

uv represents the transformed fuzzy preference value of evaluator k for evaluating
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possible outcomes Au and Av in terms of influential criterion i. The average value integrated the
assessment values of m evaluators as follows:

iqk
uv =

1
m

(
iq1

uv + iq2
uv + . . .+ iqm

uv

)
, (21)

where m evaluators participated in the evaluation process.
(4) For the synthetically normalized fuzzy preference rating of possible outcomes, iλuv was used to

represent the normalized rating of possible outcomes Au and Av in terms of influential criterion i.

iλuv =
iquv

t∑
u=1

iquv

u, v = 1, 2, . . . t. (22)

(5) As a consequence, iφu representing the average rating of possible outcome Au with respect to
influential criterion i was supplied. The appetence rating of each possible outcome could be
acquired as follows

iφu =
1
t

t∑
v=1

λuv, (23)

where t presents the number of possible outcomes.

4.3. Acquiring the Priority Weight for Prediction

The priority weights were multiplied by the possible outcomes; then, a predicted value Zu for
probability of success or failure was acquired.

Zu =
n∑

i=1
iφuωi (24)

where ωi indicates the aggregated weight of influential criterion i, and iφu indicates the rating of
possible outcome Au with respect to influential criterion i. The prediction weight 0.5 denotes an
approximately 50/50 probability of success or failure in KM implementation.

5. Empirical Case for Predicting Possibility of Success of KM Implementation

This study demonstrates KM in the franchise hospitality industry during the COVID-19 pandemic
as an example to create the research framework. Expert questionnaires with linguistic variables,
as shown in Table 2, were dispatched, and a conducted survey of 15 evaluators was used to investigate
the real situation during the COVID-19 outbreak. Seven major influential criteria were summarized
via interviews with the evaluators mentioned previously. Pairwise comparisons resulting from
computational analysis to acquire the priority weights were used to assess the problem of determining
how the franchising sector applies accurate KM to support the hospitality industry during this time of
global crisis.

5.1. Weight Calculation of the Influential Criteria

(1) According to the 15 evaluators’ interviews, seven influential criteria were indicated, as shown
in Table 4, using n pairwise comparison matrices from a number of n − 1 contiguous criteria{
a12,a23, . . . , a78

}
assembled into linguistic terms [73].
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Table 4. The linguistic terms describing the seven criteria evaluated by 15 evaluators.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15

C1 WK EQ LSLV WK VT AB AV AB VS AB AV LAB LVS AB WK C2
C2 ST LVLA LST WK LVS LVS VS VS LAB EQ LSLV LAB LVLA AB EQ C3
C3 VT WE EQ LWLS VS LAB LWK LAB LVS ST LAB AB AV AB AB C4
C4 WK ST VT WK LVS VS VS VS VS SW LST LST VS AV AB C5
C5 LSLV LSLV LVS EQ LVS LVS LSLV EQ AV LST LVLA LVS VS AV VS C6
C6 EQ LSLV LSLV LWK EQ LVLA LVS LVLA LAB WK LVLA LVS LVLA AV AB C7

Note: Linguistic terms used in Table 2.

(2) The first evaluator’s (E1) assessment was taken as an example (see Table 5). The fuzzy preference
values presented in Table 2 and the linguistic terms could be transferred into parallelism scores as
shown in Table 6.

Table 5. Fuzzy preference pairwise comparisons matrix of evaluator 1.

E1 C1 C2 C3 C4 C5 C6 C7

C1 1.0000 WK - - - - -
C2 - 1.0000 ST - - - -
C3 - - 1.0000 VT - - -
C4 - - - 1.0000 WK - -
C5 - - - - 1.0000 LSLV -
C6 - - - - - 1.0000 EQ
C7 - - - - - - 1.0000

(3) Then, the linguistic terms were transferred into parallelism scores (see Table 6).

Table 6. The linguistic terms into parallel scores.

E1 C1 C2 C3 C4 C5 C6 C7

C1 1.0000 3 - - - - -
C2 - 1.0000 5 - - - -
C3 - - 1.0000 6 - - -
C4 - - - 1.0000 3 - -
C5 - - - - 1.0000 1/6 -
C6 - - - - - 1.0000 1
C7 - - - - - - 1.0000

As seen in Table 2, evaluators indicated values for a number of criteria, such as the score (a12)
representing the preference level of the first criterion (C1) when compared with a second criterion
(C2). For example, suppose a12 is the ratio scale of 1–9 for a criterion, where a12 = 1 indicates
equivalence between C1 and C2, and a12 = 9 indicates that C1 is absolutely preferred to C2. On
the other hand, a12 = 3 denotes that C1 is moderately preferred to C2. Lastly, in terms of linguistic
variables, a56 = 1/6 denotes that C1 is less important than C2.

(4) The elements were transformed by applying Equation (2) (listed in Table 7) into an interval [0, 1],
as shown below.

p12 = (1 + log93.0000)/2 = 0.7500, p45 = (1 + log93.0000)/2 = 0.7500 (25)

p23 = (1 + log95.0000)/2 = 0.8662, p56 = (1 + log90.1667)/2 = 0.0923 (26)

p34 = (1 + log96.0000)/2 = 0.9077, p67 = (1 + log91.0000)/2 = 0.5000 (27)
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Table 7. Linguistic terms transformed into values.

E1 C1 C2 C3 C4 C5 C6 C7

C1 1.0000 3.0000 - - - - -
C2 - 1.0000 5.0000 - - - -
C3 - - 1.0000 6.0000 - - -
C4 - - - 1.0000 3.0000 - -
C5 - - - - 1.0000 0.1667 -
C6 - - - - - 1.0000 1.0000
C7 - - - - - - 1.0000

The evaluation score could be calculated by applying Equations (1) and (11) with
p21, p31, p71, p72, and p27.

p21 = 1− p12 = 1− 0.7500 = 0.2500, (28)

p31 =
3− 1 + 1

2
− p12 − p23 = 1.5− 0.7500− 0.8662 = −0.1162, (29)

p71 =
7− 1 + 1

2
− p12 − p23 − p34 − p45 − p56 − p67, (30)

= 3.5− 0.7500− 0.8662− 0.9077− 0.7500− 0.0923− 0.5000 = −0.3662, (31)

p72 =
7− 2 + 1

2
− p23 − p34 − p45 − p56 − p67, (32)

= 3− 0.8662− 0.9077− 0.7500− 0.0923− 0.5000 = −0.1162, (33)

p27 = 1− p72 = 1− (−0.1162) = 1.1162 (34)

The fuzzy preference relation matrix for the seven influential criteria evaluated by E1 is
shown in Table 8.

Table 8. Consistent fuzzy preference relation matrix of criteria evaluated by E1.

E1 C1 C2 C3 C4 C5 C6 C7

C1 0.5000 0.7500 1.1162 1.5240 1.7740 1.3662 1.3662
C2 0.2500 0.5000 0.8662 1.2740 1.5240 1.1162 1.1162
C3 −0.1162 0.1338 0.5000 0.9077 1.1577 0.7500 0.7500
C4 −0.5240 −0.2740 0.0923 0.5000 0.7500 0.3423 0.3423
C5 −0.7740 −0.5240 −0.1577 0.2500 0.5000 0.0923 0.0923
C6 −0.3662 −0.1162 0.2500 0.6577 0.9077 0.5000 0.5000
C7 −0.3662 −0.1162 0.2500 0.6577 0.9077 0.5000 0.5000

Table 8 lists the p13, p31, p14, p41, p15, p51, p16, p61, p17, p71, p24, p42, p25, p52, p26, p62, p27, p72, p35,
p53 elements not found in the interval [0, 1]. Therefore, Equation (15) presents the linear
transformation applied to confirm the reciprocity and additive transitivity for the preference
relations matrix (see Table 9).
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Table 9. Linear solution for transformation matrix of criteria.

E1 C1 C2 C3 C4 C5 C6 C7

C1 0.5000 0.5981 0.7419 0.9019 1.0000 0.8400 0.8400
C2 0.4019 0.5000 0.6437 0.8038 0.9019 0.7419 0.7419
C3 0.2581 0.3563 0.5000 0.6600 0.7581 0.5981 0.5981
C4 0.0981 0.1962 0.3400 0.5000 0.5981 0.4381 0.4381
C5 0.0000 0.0981 0.2419 0.4019 0.5000 0.3400 0.3400
C6 0.1600 0.2581 0.4019 0.5619 0.6600 0.5000 0.5000
C7 0.1600 0.2581 0.4019 0.5619 0.6600 0.5000 0.5000

(5) The calculated procedures illustrated the fuzzy preference relations matrices of another
14 evaluators; moreover, the aggregated pairwise comparison matrix of the 15 evaluators
was acquired by applying Equation (16), as shown in Table 10.

Table 10. Aggregated pairwise comparison matrices of the 15 evaluators.

E C1 C2 C3 C4 C5 C6 C7

C1 0.5000 0.6050 0.5729 0.5655 0.6723 0.6066 0.5040
C2 0.3950 0.5000 0.4678 0.4604 0.5673 0.5015 0.3990
C3 0.4271 0.5322 0.5000 0.4926 0.5995 0.5337 0.4311
C4 0.4345 0.5396 0.5074 0.5000 0.6069 0.5411 0.4386
C5 0.3277 0.4327 0.4005 0.3931 0.5000 0.4342 0.3317
C6 0.3934 0.4985 0.4663 0.4589 0.5658 0.5000 0.3974
C7 0.4960 0.6010 0.5689 0.5614 0.6683 0.6026 0.5000

Total 2.9737 3.7089 3.4838 3.4319 4.1801 3.7197 3.0019

(6) Equation (17) was applied to normalize the aggregated pairwise comparison matrix, where an
example is shown below using q12.

q12 = 0.6050/(0.6050 + 0.5000 + 0.5322 + 0.5396 + 0.4327 + 0.4985 + 0.6010) = 0.1631 (35)

The priority weight of every influential criterion was acquired by applying Equation (18).
The priority weight and rank of every influential criterion according to the 15 evaluators is indicated in
Table 11.

Table 11. Normalized matrix of priority weight and rank of influential criteria.

E C1 C2 C3 C4 C5 C6 C7 Total Weight Ranking

C1 0.1681 0.1631 0.1644 0.1648 0.1608 0.1631 0.1679 1.1523 0.1658 1
C2 0.1328 0.1348 0.1261 0.1342 0.1357 0.1348 0.1329 0.9314 0.1340 5
C3 0.1436 0.1435 0.1348 0.1435 0.1434 0.1435 0.1436 0.9960 0.1433 4
C4 0.1461 0.1455 0.1368 0.1457 0.1452 0.1455 0.1461 1.0109 0.1455 3
C5 0.1102 0.1167 0.1080 0.1145 0.1196 0.1167 0.1105 0.7962 0.1146 7
C6 0.1323 0.1344 0.1257 0.1337 0.1353 0.1344 0.1324 0.9283 0.1336 6
C7 0.1668 0.1620 0.1534 0.1636 0.1599 0.1620 0.1666 1.1342 0.1632 2

Total 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 6.9493 1.0000

The ranking of the influential criteria weights was as follows: C1 headquarters system
(0.1658) > C7 crisis management (0.1632) > C4 location advantage (0.1455) > C3 corporate imagination
(0.1433) > C2 human resources (0.1340) > C6 marketing strategy (0.1336) > C5 innovation and
transformation (0.1146).

The results indicate that the three most important influential criteria were a headquarters system
(0.1658), crisis management (0.1632), and location advantage (0.1455). Moreover, the four least
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important criteria were corporate imagination (0.1433), human resources (0.1340), marketing strategy
(0.1336), and innovation and transformation (0.1146).

5.2. The Influential Criteria Calculated to Acquire Weights for Possibilities of Outcomes

Each influential criterion is represented in the franchise hospitality sector to allow KM
implementation to enhance the probability of success [74]. For instance, in terms of the headquarters
system criterion, if there have been smooth, strong operations, there will be an increased probability
of successful KM implementation. Therefore, the organization’s contribution, achievement,
and performance are thought to have improved. By determining the priority weight matrix of
possible outcomes compliant with each influential criterion, the linguistic terms for evaluators were
determined (Table 3). Then, the prediction values of the two possible outcomes were calculated
as follows:

(1) To assess the real situation of franchising hospitality within the pandemic period, the 15 evaluators
were interviewed to evaluate which influential criterion can most easily be implemented to
become successful. Table 12 lists the selections made by the 15 evaluators in terms of the preference
intensity for the probability of success or failure compliant with each influential criterion.

Table 12. Linguistic variables describing the priority weight of two possible outcomes.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15

F F F F F F F F F F F F F F F

C1 S HF H VHG VHG H VHG H VHG VHG H VHG VH VHG VHG F C1
C2 S F H VHG H H VHG LHF LVHG H F H VHG VH VHG F C2
C3 S VHG HF F F VHG HF LHF VH VHG VHG HF VH VHG VH H C3
C4 S HF H VHG VHG VH VHG VHG VH VHG F VH H H LHF F C4
C5 S H VHG F F LHF F LHF LHF VHG HF HF VHG H LH H C5
C6 S HF VHG VHG HF HF HF F LH HF H H VH VHG VH F C6
C7 S H H H H VHG VHG F VHG VHG H H VHG VH VHG F C7

Note: S and F respectively indicate success and failure.

(2) The translation of linguistic variables into parallel numbers is illustrated in Table 3 Then,

the function iqk
uv = 1

2

(
1 + log5 ibk

uv

)
was applied to transform the values within the scale [ 1

5 , 5]
into the interval [0, 1]. The preference data were transformed into the possible outcome of success,
as shown in Table 13.

(3) The reciprocal additive transitivity property was then proposed, leading to the opposite
comparison for failure shown in Table 14.

(4) The rating of possible outcomes could be synthetically acquired by applying Equation (21),
as shown in Table 15. Equations (22) and (23) were then applied to synthesize and normalize
the fuzzy preference rating of possible outcomes with respect to the seven influential criteria.
The normalized values and priority weights are listed in Table 14. The calculations using

1λSS, 1λSF, 1λFS and 1λFF as examples are shown below.

1λSS =
1qSS

1qSS + 1qFS
=

0.5
0.5 + 0.1316

= 0.7916 (36)

1λSF =
1qSF

1qSF + 1qFF
=

0.8684
0.8684 + 0.5

= 0.6346 (37)

1λFS =
1qFS

1qFS + 1qSS
=

0.1316
0.1316 + 0.5

= 0.2084 (38)

1λFF =
1qFF

1qFF + 1qSF
=

0.5
0.5 + 0.8684

= 0.3654 (39)
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Table 13. Transformed preference weight for possible outcome of “success”.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15
Total

qSF

F F F F F F F F F F F F F F F Average

C1 S 0.7153 0.8413 0.9307 0.9307 0.8413 0.9307 0.8413 0.9307 0.9307 0.8413 0.9307 1.0000 0.9307 0.9307 0.5000 13.0260 0.8684
C2 S 0.5000 0.8413 0.9307 0.8413 0.8413 0.9307 0.2847 0.0693 0.8413 0.5000 0.8413 0.9307 1.0000 0.9307 0.5000 10.7832 0.7189
C3 S 0.9307 0.7153 0.5000 0.5000 0.9307 0.7153 0.2847 1.0000 0.9307 0.9307 0.7153 1.0000 0.9307 1.0000 0.8413 11.9254 0.7950
C4 S 0.7153 0.8413 0.9307 0.9307 1.0000 0.9307 0.9307 1.0000 0.9307 0.5000 1.0000 0.8413 0.8413 0.2847 0.5000 12.1773 0.8118
C5 S 0.8413 0.9307 0.5000 0.5000 0.2847 0.5000 0.2847 0.2847 0.9307 0.7153 0.7153 0.9307 0.8413 0.1587 0.8413 9.2593 0.6173
C6 S 0.7153 0.9307 0.9307 0.7153 0.7153 0.7153 0.5000 0.1587 0.7153 0.8413 0.8413 1.0000 0.9307 1.0000 0.5000 11.2100 0.7473
C7 S 0.8413 0.8413 0.8413 0.8413 0.9307 0.9307 0.5000 0.9307 0.9307 0.8413 0.8413 0.9307 1.0000 0.9307 0.5000 12.6319 0.8421

Table 14. Opposite comparison matrix for possible outcome of “failure”.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15
Total

qFS

S S S S S S S S S S S S S S S Average

C1 F 0.2847 0.1587 0.0693 0.0693 0.1587 0.0693 0.1587 0.0693 0.0693 0.1587 0.0693 0.0000 0.0693 0.0693 0.5000 1.9740 0.1316
C2 F 0.5000 0.1587 0.0693 0.1587 0.1587 0.0693 0.7153 0.9307 0.1587 0.5000 0.1587 0.0693 0.0000 0.0693 0.5000 4.2168 0.2811
C3 F 0.0693 0.2847 0.5000 0.5000 0.0693 0.2847 0.7153 0.0000 0.0693 0.0693 0.2847 0.0000 0.0693 0.0000 0.1587 3.0746 0.2050
C4 F 0.2847 0.1587 0.0693 0.0693 0.0000 0.0693 0.0693 0.0000 0.0693 0.5000 0.0000 0.1587 0.1587 0.7153 0.5000 2.8227 0.1882
C5 F 0.1587 0.0693 0.5000 0.5000 0.7153 0.5000 0.7153 0.7153 0.0693 0.2847 0.2847 0.0693 0.1587 0.8413 0.1587 5.7407 0.3827
C6 F 0.2847 0.0693 0.0693 0.2847 0.2847 0.2847 0.5000 0.8413 0.2847 0.1587 0.1587 0.0000 0.0693 0.0000 0.5000 3.7900 0.2527
C7 F 0.1587 0.1587 0.1587 0.1587 0.0693 0.0693 0.5000 0.0693 0.0693 0.1587 0.1587 0.0693 0.0000 0.0693 0.5000 2.3681 0.1579
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Table 15. Normalized values and priority weights of possible outcomes with respect to seven criteria.

Success Failure Total Average

C1 Success 0.7916 0.6346 1.4262 0.7131
Failure 0.2084 0.3654 0.5738 0.2869

C2 Success 0.6401 0.5898 1.2299 0.6149
Failure 0.3599 0.4102 0.7701 0.3851

C3 Success 0.7092 0.6139 1.3232 0.6616
Failure 0.2908 0.3861 0.6768 0.3384

C4 Success 0.7266 0.6188 1.3454 0.6727
Failure 0.2734 0.3812 0.6546 0.3273

C5 Success 0.5664 0.5525 1.1189 0.5595
Failure 0.4336 0.4475 0.8811 0.4405

C6 Success 0.6643 0.5991 1.2635 0.6317
Failure 0.3357 0.4009 0.7365 0.3683

C7 Success 0.7600 0.6275 1.3875 0.6937
Failure 0.2400 0.3725 0.6125 0.3063

5.3. Determining the Prediction Values of Priority Weight

Utilizing Equation (24), by multiplying the priority weight with the two possible outcomes,
the prediction weights of the probabilities for success and failure of KM implementation could be
determined, as shown in Table 16. For instance, the prediction weight was calculated as follows:

Zsuccess = (0.7131 × 0.1658) + (0.6149 × 0.1340) + (0.6616 × 0.1433) + (0.6727 × 0.1455)
+ (0.5595 × 0.1146)+ (0.6317 × 0.1336) + (0.6937 × 0.1632) = 0.6551,

Zfailure = (0.2869 × 0.1658) + (0.3851 × 0.1340) + (0.3384 × 0.1433) + (0.3273 × 0.1455)
+ (0.4405 × 0.1146) + (0.3683 × 0.1336) + (0.3063 × 0.1632) = 0.3449

Table 16. Prediction of “success” and “failure” probabilities.

C1 C2 C3 C4 C5 C6 C7 Prediction Probability

Rank 1 5 4 3 7 6 2
Priority Weight 0.1658 0.1340 0.1433 0.1455 0.1146 0.1336 0.1632 1.0000

Success 0.7131 0.6149 0.6616 0.6727 0.5595 0.6317 0.6937 0.6551
Failure 0.2869 0.3851 0.3384 0.3273 0.4405 0.3683 0.3063 0.3449

6. Discussion

6.1. Factors

The results illustrate that the three most important influential criteria were headquarters system
(0.1658), crisis management (0.1632), and location advantage (0.1455). Moreover, the four least
important criteria were corporate imagination (0.1433) human resources (0.1340) marketing strategy
(0.1336), and innovation and transformation (0.1146).

The predictive evaluation which collected franchising experts’ opinions is illustrated in Figure 3,
providing insight into the prediction results. This study indicated the values for success in seven
influential criteria, summarized as C1 headquarters system (0.7131), C2 human resources (0.6149),
C3 corporate imagination (0.6616), C4 location advantage (0.6727), C5 innovation and transformation
(0.5595), C6 marketing strategy (0.6317), and C7 crisis management (0.6937). These analytical results
indicate that C1 headquarters system (0.7131) and C7 crisis management (0.6937) were superior to
other criteria.



Sustainability 2020, 12, 8755 22 of 27

Sustainability 2020, 12, x FOR PEER REVIEW 21 of 27 

 
Figure 3. Influential ranking of criteria and prediction of success and failure. 

On the other hand, the prediction values for failure among the seven influential criteria were as 
follows: 𝐶ଵ headquarters system (0.2869), 𝐶ଶ human resources (0.3851), 𝐶ଷ corporate imagination 
(0.3384), 𝐶ସ location advantage (0.3273), 𝐶ହ innovation and transformation (0.4405), 𝐶଺ marketing 
strategy (0.3683), and 𝐶଻ crisis management (0.3063). Notably, failure had high probability for 𝐶ହ 
innovation and transformation (0.4405), 𝐶ଶ  human resource (0.3851), and 𝐶଺  marketing strategy 
(0.3683). This result also demonstrates that the franchising hospitality sectors should pay increased 
attention to enhancing innovation and transformation, human resources, and marketing strategy, 
especially due to the incidence of the COVID-19 outbreak being the single most significant change 
related to consumer behavior, organizational structure, and supply-chain management [39,75]. 
Therefore, franchising KM dynamic strategies and inspecting the resulting organizational model 
may achieve improvement through the KM implementation process, so that organizations can learn 
directly from the crisis. Predictive values disclosed that the probability of successful KM 
implementation (0.6551) to occur was approximately twice as high as the probability of failure 
(0.3449). This study described a compromised implication for franchise hospitality sectors to 
simultaneously implement knowledge management and some adjusted improvement actions to 
enhance the possibility of successful KM implementation and performance perspectives taken from 
this uncertain environment [76,77]. 

6.2. Method 

Utilizing the CFPR model provides more advantages than the traditional AHP research 
method. Firstly, the CFPR method can not only decrease the number of survey items for the 
questionnaire, but also effectively reduce pairwise comparison frequency. For instance, when 
applying the traditional AHP research method require to design and answer 𝐶ଶ଻  =  ଻×଺ଵ×ଶ  = 21 
questions, inconsistency frequently appears, whereas using CFPR only requires a design to answer 
n − 1 = 6 questions. Secondly, computational simplicity is achieved by use of the CFPR method in 
order to relatively weigh each influential criterion. Thirdly, during the COVID-19 outbreak, 
industries and organizations should make accurate decisions quickly and objectively while 
applying CFPR for decision-making matrices that may enhance a guarantee of consistency in the 
decision-making process [13,72]. This study also pointed out the CFPR decision-making method can 
provide the best alternative to determining solutions during global crises. 
  

C1:Headquarter C２:Human 
Resource

C３:Corporate 
Imagin

Ｃ４:Loacation Ｃ５
:Innovation 

Ｃ６:Marketing Ｃ７:Crisis 
Management 

Weight 0.1658 0.1340 0.1433 0.1455 0.1146 0.1336 0.1632

Success 0.7131 0.6149 0.6616 0.6727 0.5595 0.6317 0.6937

Failure 0.2869 0.3851 0.3384 0.3273 0.4405 0.3683 0.3063

Rank 1 5 4 3 7 6 2

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80

0
1
2
3
4
5
6
7

Ｌ
ｅ

ｖ
ｅ

ｌ
ｏ

ｆ
Ｒ

ａ
ｎ

ｋ
ｉ

ｎ
ｇ

Figure 3. Influential ranking of criteria and prediction of success and failure.

On the other hand, the prediction values for failure among the seven influential criteria were
as follows: C1 headquarters system (0.2869), C2 human resources (0.3851), C3 corporate imagination
(0.3384), C4 location advantage (0.3273), C5 innovation and transformation (0.4405), C6 marketing
strategy (0.3683), and C7 crisis management (0.3063). Notably, failure had high probability for C5

innovation and transformation (0.4405), C2 human resource (0.3851), and C6 marketing strategy (0.3683).
This result also demonstrates that the franchising hospitality sectors should pay increased attention to
enhancing innovation and transformation, human resources, and marketing strategy, especially due to
the incidence of the COVID-19 outbreak being the single most significant change related to consumer
behavior, organizational structure, and supply-chain management [39,75]. Therefore, franchising
KM dynamic strategies and inspecting the resulting organizational model may achieve improvement
through the KM implementation process, so that organizations can learn directly from the crisis.
Predictive values disclosed that the probability of successful KM implementation (0.6551) to occur was
approximately twice as high as the probability of failure (0.3449). This study described a compromised
implication for franchise hospitality sectors to simultaneously implement knowledge management
and some adjusted improvement actions to enhance the possibility of successful KM implementation
and performance perspectives taken from this uncertain environment [76,77].

6.2. Method

Utilizing the CFPR model provides more advantages than the traditional AHP research method.
Firstly, the CFPR method can not only decrease the number of survey items for the questionnaire,
but also effectively reduce pairwise comparison frequency. For instance, when applying the traditional
AHP research method require to design and answer C7

2 = 7×6
1×2 = 21 questions, inconsistency frequently

appears, whereas using CFPR only requires a design to answer n − 1 = 6 questions. Secondly,
computational simplicity is achieved by use of the CFPR method in order to relatively weigh each
influential criterion. Thirdly, during the COVID-19 outbreak, industries and organizations should make
accurate decisions quickly and objectively while applying CFPR for decision-making matrices that may
enhance a guarantee of consistency in the decision-making process [13,72]. This study also pointed out
the CFPR decision-making method can provide the best alternative to determining solutions during
global crises.

7. Conclusions

This study stated some of the managerial difficulties and significant operational challenges
encountered by the franchise hospitality sectors during a global crisis. The major challenge presented
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by the COVID-9 outbreak appears to be the dynamic and uncontrollable scenarios able to be decrypted
by experts who have knowledge of how to manage this particular crisis situation [11,78,79]. However,
even if organizations choose to collect such knowledge, the question remains whether they will have
the initiative to utilize an appropriate prediction framework to examine potential implementation.
For franchise hospitality sectors and partners, increasing profits, growing revenues, improving customer
service, enhancing corporate reputation, and competitive competency are theoretical implications
for KM implementation [80–82]. Appropriate KM implementation can lead to an organization’s
survival, whereas a predicted value of successful implementation can provide relevant information for
decision-makers to quickly decide whether to implement KM or not. Knowledge management is a
process that focuses on the headquarters system, human resources, corporate imagination, location
advantage, marketing strategy, innovation and transformation, and crisis management issues.

A successful hospitality industry depends upon strategic KM. This is especially true when dealing
with a franchise system. Franchise operations should provide the flexible managerial know-how and
then transfer the various knowledge modes to assist partners in approaching market productivity
and competition [70,83]. The key role of a headquarters is to recognize the nature of an organization,
which will accelerate successful sustainability in recovery phases [84,85]. In addition, crisis management
should strengthen the relationship between organization and industry in order to improve the chances
of relevance and accuracy. The commitment to developing location as a market advantage can best
enhance market-based productivity and competition [20,86,87].

The results of this study can be considered as a practical KM implementation case. Evaluating
influential criteria from the franchise hospitality sectors to perceive instability in prediction processes
furnishes decision-makers with dynamic criteria to make decisions regarding a crisis, e.g., whether it is
best to implement KM, interdict adoption, or apply moderated improvements to enhance successful KM
implementation [88,89]. The empirical results not only highlighted the three most significant influential
criteria of headquarters system, crisis management, and location advantage in the KM-implemented
process, but also disclosed KM’s feasibility and applicability for solving complicated problems [90].
Consequently, entire industries and/or organizations can utilize the proposed prediction model to
improve decision capacity and ability. This may provide a crisis management process to undertake
appropriate actions, thus avoiding dangers or difficulties before preliminary KM [91,92].

8. Limitations and Future Research Suggestions

Despite this study’s potential contributions, several limitations are indicated for future research.
First, this study was conducted in an ongoing pandemic with the hospitality industry being the hardest
hit. This study gives an overview of local franchise hospitality in Taiwan. As such, future research
can be conducted to compare other types of industries, countries, and brands and sizes of franchise
industries. Second, due to the prevention measures of social distancing, this study administered
15 expert surveys. In the future, research can enlarge the sample to increase the survey’s level of
validity and reliability. Third, the COVID-19 outbreak has receded in some areas; however, some
questions and uncertainty surrounding KM implementation continuously exist regarding the best
implementation method due to the relative novelty of KM. Finally, the lack of successful KM practices
significantly obstructs business performance and competitive advantage in franchise hospitality. KM
researchers recognize this phenomenon as a critical success criterion in establishing and maintaining
performance and competitive advantage, specifically in service sectors and franchise-based businesses.
The findings of this study revealed specific effective KM strategies for competitive advantage in
the franchise hospitality industry. The three major themes emerging from the data as effective KM
strategies were a headquarters system, crisis management, and location advantage. The importance of
KM as a mechanism is paramount for franchise stakeholders to create or sustain competitive advantage
in future research. Researchers are encouraged to pursue research in this challenging field.
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