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Abstract: In response to the aging society, community care centers have been widely established
in Taiwan to take care of the elderly. However, these centers are primarily managed by nonprofit
organizations that rely on government subsidies, thus, they lack managerial autonomy. By investi-
gating the key factors influencing the sustainability of community care centers, this study aimed to
assist organizations with reducing the risk of managerial uncertainty and promoting the sustainable
development of the aging ecosystem. The modified Delphi method and fuzzy analytic hierarchy
process were used to construct the key sustainable factors and rank their importance. Four major
dimensions, which were management capability, financial and other resource utilization capabil-
ity, professional care service capability, and customer value creation, along with 21 criteria, were
summarized. Management capability had the greatest influence, followed by financial and other
resource utilization capability; financial soundness occupied first place in the overall ranking among
the criteria. Based on this study’s results, it is recommended that when evaluating the units managing
the community care centers, their management capability and financial and other resource utilization
capability should be evaluated first to reduce the dependence on the government and achieve the
goal of sustainability.

Keywords: aging in place; community care center; fuzzy analytic hierarchical procedure; key success
factors; sustainable management

1. Introduction

Good health and well-being are some of the United Nations’ Sustainable Development
Goals (SDGs) for 2030, which focus on ensuring and promoting healthy lives and well-being
among people of all ages [1]. The typical definition of sustainability was “development
that meets the needs of the present without compromising the ability of future generations
to meet their own needs” by the World Commission on Environment and Development
(WCED) [2]. Across all the age groups, the issue of aging has come to be raised by major in-
ternational organizations, such as the United Nations (UN), the World Health Organization
(WHO), and the Organization for Economic Co-management and Development (OECD).
Countries around the world have considered prolonging the healthy life expectancy as a
significant indicator of aging society development. The WHO adopted The Global Strategy
and Action Plan on Aging and Health in May 2016, which encourages countries to develop
healthy aging to respond positively to the health needs of the aging population, and pro-
motes the implementation of “aging in place” to create a safe, independent, and comfortable
environment for the elderly [3,4]. OECD countries that have entered the stage of an “aging
society” earlier have also built a long-term care system based on local communities, such
as Japan’s integrated community-based care system, which incorporates home health care,
medical care, long-term care (LTC), disability care, and support for daily activities [5]; the
UK’s person-centered NHS Integrated Care Systems, which remove traditional divisions
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between different sectors [6]; and in Germany and Sweden, governments take home-based
care into account [7–9].

Taiwan entered the stage of an aging society in 1993 (7% of the total population
aged 65 years or older), and officially has become an aged society in 2018 (14%), and is
expected to become a super-aged society in 2025 (20%). In just seven years, Taiwan will
transition from an aging society to a super-aged society, and the rate of population aging in
Taiwan is among the highest worldwide [10]. In the aging population of Taiwan, more than
80% of the elderly have a healthy or suboptimal health status. The government should
construct communities that could provide elderly services and living support services
for healthy elderly. The purpose of establishing these communities includes meeting the
elderly needs in life, increasing the elderly healthy life, and promoting active aging. Hence,
the Executive Yuan implemented the “Taiwan Healthy Community Six-Star Program”
in 2005. Taking community development as the starting point, the program encourages
private organizations to set up “community care centers” to offer primary preventive care
services, and to carry out initiatives to provide care visits, phone calls, and meal delivery
services for the elderly or disabled who rarely leave their homes so that they can move
from their homes to the sites to participate in health promotion activities, shared meals,
and other diversified services. With the core concept of “local people taking care of local
elders,” the community care centers became the foundation of the elderly care system
in Taiwan and their goals include realizing aging in place, improving care services, and
developing a community-based autonomous management model [11,12]. In 2017, the
“Ten-year Long-Term Care Plan 2.0” was implemented. One of its goals is to extend the
primary preventive care function to promote healthy aging and to design a community care
system that can help the elderly age in their homes [13]. With this goal, Long-Term Care 2.0
has incorporated community care centers into the integrated community care system to
expand the care capacity. Taiwan’s community care centers covered 71.57% of Taiwanese
villages in 2017 [14], indicating that community sites have become a major cornerstone for
implementing “aging in place” in Taiwan.

As the elderly population increases and the demand for long-term care rises, OECD
countries are facing the problem of financial sustainability. In this regard, countries attempt
to control the cost of long-term care by not adding new subsidized services, only subsi-
dizing those with urgent needs, and not increasing the payment rates offered to service
providers [15]. In Taiwan, long-term care services also face the problem of financial sus-
tainability. The government implemented the “Ten-Year Long-Term Care Plan” in 2007
and planned to invest TWD 81.7 billion over 10 years to build a long-term care system.
However, due to the limited financial resources, the budget for the ten-year long-term care
program from 2008 to 2013 ranged from TWD 2.533 billion to TWD 3.238 billion, and from
2010 to 2013, even the second reserve and other related funds had to be used to support
the program, resulting in a total implementation budget of only TWD 32.3 billion over
10 years. The severe budget shortages have slowed down the development of long-term
care service resources and human resources [13]. In view of this, Taiwan has promoted
a “Ten-Year Long-Term Care Plan 2.0” since 2017, using designated taxes as the financial
source, including tobacco tax, tobacco health and welfare donations, donations, and be-
quest tax [16]. However, the government remains under financial pressure with stagnant
revenues and declining balances year after year. All of these demonstrate the urgency of
developing sustainable strategies to carry out long-term care initiatives.

The main operation model of community care centers in Taiwan is through the govern-
ment to subsidize non-governmental organizations (NGOs) that cover local offices, schools,
community development associations and social groups, etc. Over 90% of Taiwan’s com-
munity care centers are managed by nonprofit organizations [17]. These community care
centers combine relevant welfare resources to provide services for the elderly. However, for
nonprofit organizations to achieve organizational sustainability, they need to evaluate their
development strategies and service performances to maintain consistency in their business
scope and provide services effectively [18,19]. Thus, this study’s research question explored



Sustainability 2022, 14, 1413 3 of 20

the key factors of sustainable management of Taiwan’s community care centers. On that
account, this study provided a comprehensive understanding of the key factors for the
sustainable development of community care centers and offers managers and policymakers
strategies and management methods to achieve their goals, address uncertainties, and
promote the sustainable development of the health and well-being of the elderly in Taiwan.

2. Literature Review

Community care centers are important for the Taiwanese government’s policy on
“aging in place” and community care. Currently, community care centers rely on the
government’s subsidies, including the costs of facilities and equipment, business expenses,
volunteer-related expenses, and supervision fees. However, as the amount increases year
after year, community centers are facing an increasingly competitive environment. For a
long time, community care centers have been accustomed to receiving financial subsidies to
promote organizational service activities in accordance with the government programs and
lack the ability to be financially autonomous. Once the funding is reduced or terminated, the
community-based services will also be discontinued [20,21]. This will make the community-
based care system fragile and will directly affect the health and quality of life of the elderly
who are accustomed to going to the care centers.

There are many factors that affect the sustainability of community care centers;
Song et al. [22] also indicated that sustainability involved multiple dimensions. There-
fore, this study categorized them into several major ones based on the literature, namely,
professional care service capability, customer value creation, financial management ca-
pability, resource integration capability, and management capability. These factors were
mentioned in the literature as being relevant to the sustainability of community care centers,
long-term care service providers, and nonprofit organizations.

2.1. Professional Care Service Capability

Professional care service capacity is defined as the professional knowledge, service
attitude, and related skills that the staff in the community care centers should have. Ac-
cording to a survey conducted by Wang [23], only 44.5% of the care centers managed by
nonprofit organizations in Taiwan employ full-time and part-time staff, which shows that
most of the staff are volunteers [23]. Volunteers as the main human resources for site care
services can reduce management expenses; however, it is hard for volunteers to provide
professional care services and it may result in unstable service quality [20]. Professional
staff are important for an organization, and their retention often means providing better
services. Previous literature indicated that altruistic motivation, job satisfaction, and lead-
ership of care attendants affect the retention of staff [24–27]. In addition, to enhance the
professional skills of staff, it was suggested that education and training help employees
gain new knowledge and increase their self-value [27,28]; care attendants with professional
knowledge offer more proper services and keep them safe [29,30].

2.2. Customer Value Creation

Customer value creation refers to the overall evaluation of the services by the customer.
Wang [31] suggested that the better the elderly feel about the quality of the service delivered
by the community care centers, the more successfully the elderly age in the community [31].
Therefore, it is important to meet the needs of the users for the nonprofit organizations
that manage the long-term care service units [32]. The quality of service perceived by
the customer is influenced by the care-providing organization’s reliability (acting with
precision) and responsiveness (providing immediate service) [33]. Francis [34] noted that
flexible care that allows care recipients to spend their time freely and a continuity of care
that provides follow-up services (contributing to qualitative care) are also important factors
for customer value [34].
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2.3. Financial Management Capability

Financial management capability is the ability of community care centers to control,
coordinate, and plan funds. Taiwan’s community care centers have relied on government
funding to operate, and thus, lack financial autonomy. However, with limited resources,
the source of funding is a critical factor that influences sustainability. Whether the funding
source can attract more resources (e.g., attracting community support, building more
partnerships, public relations, legitimacy, and volunteers) and the question of the efficiency
of funding are important considerations [35,36]. After obtaining funds, organizations
should strictly control their budgets and ensure that the funds are used effectively to
respond to organizational goals [37–39]. Financial planning and using strategies also affect
the financial performance of organizations [40].

2.4. Resource Integration Capability

Resource integration capability is the ability of community care centers to select,
integrate, and unify related units and things that can contribute toward development. The
Taiwanese Government encourages care centers owned by non-profit organizations to link
with external service resources to expand the scale of their care offering and avoid the
lack of internal resources [23]. This strategy has also been advocated in several overseas
studies; for example, Victor [41] advocated for constructing a community suitable for
“aging in place,” where no unit in the community can stay aloof from the affair; thus, a
strategic alliance should be formed by linking local organizations, resources, information
of community members, and the partners who share a common social vision [41–43].
Moreover, maintaining a good relationship with the local government can facilitate the
implementation of organizational programs [44]. Therefore, in addition to government
policy resources, nonprofit organizations need external professional consultation, medical
resources, facilities and equipment, and financial support to develop their community care
centers. In order to effectively integrate these resources, organizations should coordinate
with others to build a comprehensive resource network [23].

2.5. Management Capability

Management capability refers to the ability to effectively plan, manage, and adjust
in alignment with the development goals of a community care center. As nonprofit orga-
nizations highlight their mission and values, they should select people with a common
vision and should also be efficient in the use of resources and responsive to public expecta-
tions [45,46]. Managers of nonprofit organizations need to develop business strategies and
evaluate effectiveness to achieve the goals of their organizations, for poor management can
threaten the sustainability and survival of their organizations [19]. Thus, managers should
possess the ability to respond and adapt quickly in a rapidly changing society in order to
offer improved services and take responsibility of the society and the environment [47–49].

However, in practice, organizations and the populations they serve have different
backgrounds and characteristics. Therefore, based on the above literature, this study aimed
to investigate the main factors that influence the sustainability of Taiwan’s community care
centers via a modified Delphi survey and the fuzzy analytic hierarchy process.

3. Materials and Methods

This study used the modified Delphi survey and fuzzy analytic hierarchy process
(FAHP) to analyze the key factors that influence the sustainability of Taiwan’s community
care centers. The research process is shown in Figure 1.

The modified Delphi survey, proposed by Murry and Hommons [50], is similar to the
traditional Delphi method in terms of implementation process and statistics. However, it
differs in that the first round of the questionnaire replaces expert opinions with the results
of an extensive literature search to develop a structured questionnaire. This method saves
a lot of time and allows experts to focus on the respective research issue. The traditional
analytic hierarchy process can analyze complex assessment questions and convert them into
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a concise hierarchical structure and can identify the relative weighted importance between
items to develop a scale [50,51]. In reality, however, human decision making is influenced
by subjective perceptions and judgments, and not every element is delineated by clear
boundaries; thus, the traditional AHP method cannot be presented properly. Buckley [52]
proposed the fuzzy analytic hierarchy process (FAHP) to solve this problem by including
the concept of fuzzy theory. This method was used in this study to bring out the reality
in a more realistic way [52], for it is a systematic way to conduct decision analysis and
compensate for the ambiguity accompanying the comparison of the importance of two
elements in the assessment hierarchy carried out by experts.

Figure 1. Research flow chart.

Phase 1: Development of dimensions and criteria for the key factors for the sustainabil-
ity of community care centers

Based on the long-term care management dimensions provided by Evashwick and
Riedel [53] and Evashwick [54], as well as the literature and discussions of the research
team, the scale summarized the five key sustainability dimensions of professional care
service capability, customer value creation, financial management capability, resource
integration capability, and management capability. The scale also summarized the five key
sustainability dimensions of the 25 sustainability criteria. The contents are described in
Table 1.
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Table 1. Elaboration of the evaluation model.

Goal Dimension Guideline Connotation Reference

Sustainability of
Taiwan’s community

care centers

Professional care
service capability

Local volunteer recruitment Ability to recruit local volunteers [36,55]

Service motivation
Enter the service field based on

altruistic motives and maintain a
positive attitude toward service

[24–26]

Education and training of care
attendants

Continuous training in core
competencies [27,28]

Leadership Ability to lead groups to achieve their
goals [27,56]

Professional knowledge Have knowledge and skills related to
caregiving [29,30,34]

Customer value
creation

Customer satisfaction Meet the expectations of customers [33,57]

Diversified care services Diversified approach to service
delivery [58]

Customized care services Provide differentiated services to
meet the needs of customers [34]

Good quality of space and
facilities

Provide the appropriate care space
and hardware [59]

Follow-up and assistance for
aftercare services Provide continuous extended care [34,60]

Financial
management

capability

Financial soundness Form partnerships with community
groups based on common goals [36,37,61]

Proper financial planning Ability to make financial
arrangements [40]

Achievement of performance
targets

Ability to control the efficiency and
completion of the use of funds [37]

Ability to obtain government
subsidies

Ability to apply for government
subsidies [62]

Cost control mechanism Ability to manage and control costs [38,39]

Resource integration
capability

Strategic alliance with
community groups

Form partnerships with community
groups based on common goals [36,43]

Compliance with the local
community development

Ability to integrate the local
characteristics and needs for

implementation
[63]

Use of government resources Ability to understand and integrate
relevant government resources [44]

Connection with the
surrounding community

resources

Ability to ponder over and integrate
that which is available in the

community
[41–43]

Ability to integrate the
external care service platforms

Ability to connect and link the care
network [64,65]

Management
capability

Sound management system Establish control standards [45,46]

Ability to standardize the care
service process

Establish standard operating
procedures [55]

Ability to rise to the occasion Ability to deal with temporary
changes in real time [47,48]

Social responsibility
Comply with ethical standards, meet

unit development vision, and
contribute to the society

[49]

Ability to face competition
Ability to integrate and manage

resources in a competitive
environment to demonstrate strengths

[65,66]

Phase 2: Establishment of a hierarchical structure using the modified Delphi method

To evaluate the uniqueness and professionalism of Taiwan’s community care centers, a
15-expert panel familiar with the field of community care centers and services were invited
as the subjects to identify the key factors for the sustainability of Taiwan’s community
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care centers. The backgrounds of the 15 experts included government agencies, academic
research institutions, and practical industry units. The list comprising the details of the
expert panel is provided in Appendix A (as shown in Table A1).

The expert panel was required to make a decision on the appropriateness of the criteria
in each dimension. If they agreed, they were required to rate the significance of the criteria
in relation to the dimensions and assign a value ranging from 0 (very unimportant) to 10
(very important); the “minimum” value of this range indicates the “most conservative
perceived value” of the quantitative score of the assessment item and the “maximum”
value of this range indicates the “most optimistic perceived value” of the quantitative score
of the assessment item. If they disagreed, they were required to check the box to delete
or suggest that the criteria should be moved to other appropriate dimensions and give a
quantitative score of importance. Finally, any additional or modified criteria proposed for
the dimension were also assigned a quantitative significance score.

In order to make the results more convincing and reasonable, a steep slopes analysis
was conducted using line graphs, and the threshold of expert consensus was selected
from the point where the steepness of the line graph dropped sharply [67]. The revised
questionnaire was then administered to the expert panel for a second time until a consensus
was reached. After completing the selection of questions based on the results of the steep
slopes analysis, the hierarchical structure was revised to devise an FAHP questionnaire.

Phase 3: Application of the FAHP

The questionnaire design for the expert panel in this study was completed via the
adoption of the modified Delphi method. To develop management sustainability for
the purposes of this study, FAHP was applied to estimate the weights on criteria and
sub-criteria in the following steps [68,69]:

1. Describing the scale of relative importance employed in a pairwise comparison matrix

The item measures were divided into five grades: equally important, slightly impor-
tant, quite important, extremely important, and absolutely important. These grades were
assigned the values of 1, 3, 5, 7, and 9. There were four levels between the five measures,
and these were assigned the values of 2, 4, 6, and 8 [70]. We employed five triangular fuzzy
numbers (TFNs) (1̃, 3̃, 5̃, 7̃, 9̃) relative to the corresponding number for expert qualitative
assessment in order to capture the vagueness and remove uncertainties (Table 2).

Table 2. Linguistic values and TFNs for the criteria.

Linguistic Values Triangular Fuzzy
Number

Fuzzy
Number

AHP
Equivalent

Extreme importance/preference (7, 9, 11) 9̃ 9
Very strong importance/preference (5, 7, 9) 7̃ 7

Strong importance/preference (3, 5, 7) 5̃ 5
Moderate importance/preference (1, 3, 5) 3̃ 3

Equal importance/preference (1, 1, 3) 1̃ 1

2. Constructing a fuzzy comparison matrix

The experts were asked to make a pairwise comparison for the criteria and sub-criteria
using TFNs. The fuzzy comparison matrix X was drawn from the expert’s opinions by
using the arithmetic mean function for pairwise comparison, as presented in Equation (1).

X =


1 b̃12 · · · · · · b̃1n

b̃12 1 · · · · · · b̃2n
· · · · · · · · · · · · · · ·
· · · · · · · · · · · · · · ·
b̃n1 b̃n2 · · · · · · 1

 (1)
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where b̃ij = 1 if i = j, and b̃ij = (1̃, 3̃, 5̃, 7̃, 9̃) or (1̃−1, 3̃−1, 5̃−1, 7̃−1, 9̃−1) if i 6= j. To calculate
the scores for a pair, a reciprocal score was automatically given to the reverse comparison
in the matrix.

3. Conversion of the fuzzy comparison matrix into the crisp comparison matrix

Defuzzification is the conversion of a fuzzy set into an explicit value to represent the
characteristics of this set. In this study, the center of area (CA) method was employed for
the defuzzification. The procedure for calculating the defuzzification weights is shown in
Equation (2).

DFij =
[(

uij − lij
)
+
(
mij − lij

)]
/ 3 + lij (2)

4. Consistency check

Following the defuzzification and normalization, the CI value (consistency index)
was calculated to determine whether the expert panel was consistent regarding the pair-
wise comparison. CI ≤ 0.1 demonstrated that there was consistency, and the weight of
defuzzification was used as the basis for ranking each of the dimensions and criteria.

4. Results

In this study, 15 questionnaires were sent out in two stages, and all were collected
in each of the stages with complete validity. In the first stage, the “Key Factors for the
Sustainability of Taiwan’s Community Care Centers” questionnaire was developed using
the modified Delphi survey. Experts screened the factors for sustainability, determined
the dimensions and criteria of the hierarchical analysis framework based on the consensus
results, and then ranked the weight of each factor through a fuzzy hierarchical analysis.
The following paragraphs give the results of the two-stage analysis:

4.1. Analysis of the Results of the Modified Delphi Survey

To establish the analytical framework for the second stage of the hierarchical analysis,
the 15 experts were asked to rate and revise the dimensions and criteria for the first round
assessment based on the literature review. The steep slopes analysis identified that the
threshold of the determinant factor was ≥8, and those below 8 were excluded. After
the second round of the questionnaire, a consensus was reached to form the hierarchy
used in the second stage. In the first round, the 15 experts omitted four criteria, and
revised/added some criteria. This is shown in Table 3. The evaluation result of the second
round indicated that the dimension of resource integration capability was below 8. There
was expert consensus stating that the dimension of resource integration capability should
combine with the dimension of financial management capability to form the dimension
of financial and other resource utilization capability. The final result of the evaluation
included 4 dimensions and 21 criteria.
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Table 3. Revised/added criteria for the first round.

Dimension Original Criteria Revised/Added Criteria Revised/Added Connotation

Professional care service
capability

Local volunteer recruitment
Revised to be classified under

the “resource integration
capability” dimention

Leadership Empathy of care attendants
Care attendants can

understand customers’
feelings and needs

Professional knowledge Professional knowledge of
care attendants

Care attendants have
knowledge and skills related

to caregiving

Communication skills of
care attendants

Care attendants have the
ability to provide effective

information exchange

Service attitude of the
service team

The service team display
appropriate attitudes and

behaviors

Hiring local staff Recruiting local staff to
provide care service

Customer value creation

Sense of belongingness and
honor of customers

Customers can feel accepted,
cared for, and valued by the

service

Feedback and recognition of
customers’ family

Getting positive feedback and
affirmation from customers’

families

Financial management
capability

Achievement of
performance targets Evaluation of service outcome

Have the examining and
control ability for service

performance

Ability to obtain
government subsidies

Understand the content of
government policies and have

the ability to apply for
government subsidies

Resource integration
capability

Mutual aid between care
locations

Could provide mutual aid and
exchange resources with other

care locations

Management capability

Maintaining the original
intention

Maintaining the original
operating philosophy

Technology-enabled
management

Could make good use of
technological equipment and

digital systems for
management and control

4.2. Analysis of the Results of the Fuzzy Analytic Hierarchy Process Scale

The hierarchy of this study was divided into three levels. The first level concerned
the target level: the sustainability of Taiwan’s community care centers. The second level
concerned the four major dimensions: professional care service capability, customer value
creation, financial and other resource utilization capability, and management capability.
The third level concerned the 21 criteria (Figure 2).

Power Choice software was used to calculate the weight values and consistency of
each criterion. The paired comparison matrix and defuzzification weights are shown in
Tables 4–8. The consistency check is shown in Table 9, and the CIs of the criteria in each
dimension and between dimensions were less than 0.1, which were in agreement with the
consistency check and showed that this scale was reliable.
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The weight values of each dimension and criterion were ranked in accordance with
the defuzzification weights, as shown in Table 10. The weight values of the four dimensions
in descending order were as follows: management capability (0.3166), financial and other
resource utilization capability (0.2950), professional care service capability (0.2160), and
customer value creation (0.1724). The top four weight values of the 21 criteria were financial
soundness (C3-1), sound management system (C4-1), proper financial planning (C3-2), and
ability to rise to the occasion (C4-3).

Figure 2. Modification of the hierarchical structure.
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Table 4. Fuzzy pairwise comparison matrix of the dimensions.

Dimension Professional Care
Service Capability

Customer Value
Creation

Financial and Other
Resource Utilization

Capability

Management
Capability

Professional care
service capability (1, 1, 1) (0.8247, 1.2569, 1.8137) (0.5834, 0.7515, 1.0071) (0.5571, 0.6605, 0.8019)

Customer value
creation (0.5514, 0.7956, 1.2125) (1, 1, 1) (0.4271, 0.5566, 0.7260) (0.4600, 0.5581, 0.6962)

Financial and other
resource utilization

capability
(0.9930, 1.3306, 1.7141) (1.3774, 1.7967, 2.3414) (1, 1, 1) (0.6802, 0.9117, 1.2699)

Management capability (1.2470, 1.5141, 1.7952) (1.4364, 1.7918, 2.1737) (0.7875, 1.0968, 1.4702) (1, 1, 1)

Weights (0.2138, 0.2156, 0.2185) (0.1705, 0.1710, 0.1757) (0.2919, 0.2948, 0.2984) (0.3074, 0.3186, 0.3239)

DFw 0.2160 0.1724 0.2950 0.3166

Table 5. Fuzzy pairwise comparison matrix for the professional care service capability criteria.

Professional Care
Service

Capability

Education and
Training of Care

Attendants

Empathy of Care
Attendants

Professional
Knowledge of

Care Attendants

Communication
Skills of Care

Attendants

Service Attitude
of

the Service Team

Education and
training of care

attendants
(1, 1, 1) (0.2254, 0.2857,

0.3837)
(0.3571, 0.4587,

0.6399)
(0.2499, 0.3113,

0.3972)
(0.3058, 0.4012,

0.5306)

Empathy of care
attendants

(2.6066, 3.5005,
4.4376) (1, 1, 1) (1.1296, 1.4805,

1.9690)
(0.8903, 1.1643,

1.4524)
(0.8561, 1.1499,

1.4858)

Professional
knowledge of care

attendants

(1.5629, 2.1801,
2.8002)

(0.5079, 0.6754,
0.8853) (1, 1, 1) (0.5003, 0.7057, 1) (0.5783, 0.7511,

0.9775)

Communication
skills of care
attendants

(2.5180, 3.2123,
4.0025)

(0.6885, 0.8589,
1.1232) (1, 1.4171, 1.9985) (1, 1, 1) (0.7704, 1.0473,

1.3498)

Service attitude of
the service team

(1.8846, 2.4923,
3.2700)

(0.6730, 0.8696,
1.1681)

(1.0230, 1.3313,
1.7291)

(0.7408, 0.9548,
1.2980) (1, 1, 1)

Weights (0.0811, 0.0818,
0.0834)

(0.2673, 0.2712,
0.2721)

(0.1719, 0.1758,
0.1774)

(0.2445, 0.2448,
0.2448)

(0.2262, 0.2284,
0.2289)

DFw 0.0822 0.2702 0.1750 0.2447 0.2278

Table 6. Fuzzy pairwise comparison matrix for the customer value creation criteria.

Customer Value
Creation

Customer
Satisfaction

Diversified Care
Services

Sense of
Belongingness
and Honor of

Customers

Feedback and
Recognition of

Customers’
Families

Follow-Up and
Assistance for

Aftercare Services

Customer
satisfaction (1, 1, 1) (1.6874, 2.1255,

2.6137)
(0.9130, 1.1248,

1.4053)
(1.4110, 1.7605,

2.1434)
(1.3436, 1.7393,

2.2146)

Diversified care
services

(0.3826, 0.4705,
0.5926) (1, 1, 1) (0.4633, 0.5921,

0.7704)
(0.7170, 0.9911,

1.4133)
(0.8099, 1.1327,

1.4634)

Sense of
belongingness and
honor of customers

(0.7116, 0.8891,
1.0953)

(1.2980, 1.6888,
2.1585) (1, 1, 1) (1.9620, 2.3894,

2.7955)
(1.7322, 2.4469,

3.3065)
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Table 6. Cont.

Customer Value
Creation

Customer
Satisfaction

Diversified Care
Services

Sense of
Belongingness
and Honor of

Customers

Feedback and
Recognition of

Customers’
Families

Follow-Up and
Assistance for

Aftercare Services

Feedback and
recognition of

customers’ families

(0.4665, 0.5680,
0.7087)

(0.7076, 1.0089,
1.3947)

(0.3577, 0.4185,
0.5097) (1, 1, 1) (0.6127, 0.9021,

1.2785)

Follow-up and
assistance for

aftercare services

(0.4515, 0.5750,
0.7442)

(0.6833, 0.8829,
1.2347)

(0.3024, 0.4087,
0.5773)

(0.7822, 1.1085,
1.6322) (1, 1, 1)

Weights (0.2725, 0.2806,
0.2872)

(0.1471, 0.1493,
0.1521)

(0.2851, 0.2909,
0.2914)

(0.1371, 0.1387,
0.1409)

(0.1373, 0.1404,
0.1495)

DFw 0.2801 0.1495 0.2891 0.1389 0.1424

Table 7. Fuzzy pairwise comparison matrix for the financial and other resource utilization capabil-
ity criteria.

Financial and
Other Resource

Utilization
Capability

Financial
Soundness

Proper Financial
Planning

Cost Control
Mechanism

Strategic Alliance
with Community

Groups

Connection with
the Surrounding

Community

Financial
soundness (1, 1, 1) (1.1885, 1.7007,

2.1837)
(1.7811, 2.1950,

2.5862)
(4.2881, 5.4203,

6.4473)
(4.2605, 5.4305,

6.4805)

Proper financial
planning

(0.4579, 0.5880,
0.8414) (1, 1, 1) (1.3928, 1.8488,

2.3401)
(3.1384, 4.1738,

5.2801)
(3.2638, 4.2823,

5.3880)

Cost control
mechanism

(0.3867, 0.4558,
0.5614)

(0.4273, 0.5409,
0.7180) (1, 1, 1) (2.5370, 3.3020,

4.0889)
(2.5309, 3.1708,

3.8269)

Strategic alliance
with community

groups

(0.1551, 0.1845,
0.2332)

(0.1894, 0.2396,
0.3186)

(0.2446, 0.3028,
0.3942) (1, 1, 1) (0.7971, 1.1133,

1.4986)

Connection with
the surrounding

community

(0.1543, 0.1841,
0.2347)

(0.1856, 0.2335,
0.3064)

(0.2613, 0.3154,
0.3951)

(0.6673, 0.8983,
1.2545) (1, 1, 1)

Weights (0.3867, 0.3959,
0.3985)

(0.2774, 0.2818,
0.2900)

(0.1874, 0.1882,
0.1928)

(0.0671, 0.0679,
0.0694)

(0.0645, 0.0660,
0.0666)

DFw 0.3937 0.2831 0.1895 0.0681 0.0657

Table 8. Fuzzy pairwise comparison matrix for the management capability criteria.

Management
Capability

Sound
Management

System

Ability to
Standardize

the
Care Service

Process

Ability to Rise
to the Occasion

Social
Responsibility

Service
Outcome

Assessment

Technology-
Enabled

Management

Sound
management

system
(1, 1, 1) (1.3299, 2.0007,

2.7019)
(1.2020, 1.6612,

2.3477)
(1.5133, 2.1932,

2.8629)
(2.0834, 2.7566,

3.3596)
(2.3313, 3.1477,

3.9042)

Ability to
standardize the

care service
process

(0.3701, 0.4998,
0.7519) (1, 1, 1) (0.5763, 0.7333,

0.9441)
(1.2417, 1.6856,

2.0992)
(1.2944, 1.7720,

2.2636)
(2.1913, 2.9247,

3.7471)
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Table 8. Cont.

Management
Capability

Sound
Management

System

Ability to
Standardize

the
Care Service

Process

Ability to Rise
to the Occasion

Social
Responsibility

Service
Outcome

Assessment

Technology-
Enabled

Management

Ability to rise
to the occasion

(0.4259, 0.6020,
0.8319)

(1.0592, 1.3638,
1.7351) (1, 1, 1) (2.002, 2.6379,

3.2813)
(2.3643, 2.8191,

3.2895)
(2.6249, 3.3470,

4.0834)

Social
responsibility

(0.3493, 0.4560,
0.6608)

(0.4764, 0.5933,
0.8054)

(0.3048, 0.3791,
0.4996) (1, 1, 1) (0.7533, 1.1296,

1.5819)
(1.0581, 1.2740,

1.8523)

Service
outcome

assessment

(0.2977, 0.3628,
0.4800)

(0.4418, 0.5643,
0.7725)

(0.3040, 0.3547,
0.4230)

(0.6322, 0.8853,
1.3274) (1, 1, 1) (0.8570, 1.2740,

1.8523)

Technology-
enabled

management

(0.2561, 0.3177,
0.4289)

(0.2669, 0.3419,
0.4563)

(0.2449, 0.2988,
0.3810)

(0.4627, 0.6356,
0.9451)

(0.5399, 0.7849,
1.1669) (1, 1, 1)

Weights (0.2840, 0.2925,
0.2945)

(0.1791, 0.1793,
0.1796)

(0.2348, 0.2439,
0.2510)

(0.1103, 0.1111,
0.1156)

(0.0972, 0.0994,
0.1002)

(0.0742, 0.0756,
0.0775)

DFw 0.2903 0.1793 0.2432 0.1124 0.0990 0.0758

Table 9. Consistency results.

Assessment Indicator
Intra-Criteria Consistency

within
Dimensions (CI)

Inter-Dimensional
Consistency (CI)

Professional care service capability 0.0014

0.0004
Customer value creation 0.0082

Financial and other resource
utilization capability 0.0073

Management capability 0.0112

Table 10. Overall priorities of dimensions and criteria.

Dimension Order Criteria Criteria
Weight

Criteria
Ranking

Overall
Weight

Overall
Ranking

Professional
care service

capability (C1)
(0.2160)

3

Education and training of care
attendants (C1-1) 0.0822 5 0.0178 21

Empathy of care attendants
(C1-2) 0.2702 1 0.0584 5

Professional knowledge of
care attendants (C1-3) 0.1750 4 0.0378 12

Communication skills of care
attendants (C1-4) 0.2447 2 0.0528 8

Service attitude of the service
team (C1-5) 0.2278 3 0.0492 10
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Table 10. Cont.

Dimension Order Criteria Criteria
Weight

Criteria
Ranking

Overall
Weight

Overall
Ranking

Customer value
creation (C2)

(0.1724)
4

Customer satisfaction (C2-1) 0.2801 2 0.0483 11

Diversified care services (C2-2) 0.1495 3 0.0258 15

Sense of belongingness and
honor of customers (C2-3) 0.2891 1 0.0499 9

Feedback and recognition of
customers’ families (C2-4) 0.1389 5 0.0239 18

Follow-up and assistance for
aftercare services (C2-5) 0.1424 4 0.0246 16

Financial and
other resource

utilization
capability (C3)

(0.2950)

2

Financial soundness (C3-1) 0.3937 1 0.1161 1

Proper financial planning
(C3-2) 0.2831 2 0.0835 3

Cost control mechanism (C3-3) 0.1895 3 0.0559 7

Strategic alliance with
community groups (C3-4) 0.0681 4 0.0201 19

Connection with the
surrounding community

(C3-5)
0.0657 5 0.0194 20

Management
capability (C4)

(0.3166)
1

Sound management system
(C4-1) 0.2903 1 0.0919 2

Ability to standardize the care
service process (C4-2) 0.1793 3 0.0568 6

Ability to rise to the occasion
(C4-3) 0.2432 2 0.0770 4

Social responsibility (C4-4) 0.1124 4 0.0356 13

Service outcome assessment
(C4-5) 0.0990 5 0.0313 14

Technology-enabled
management (C4-6) 0.0758 6 0.0240 17

5. Discussion

This study examined the key factors that influence the sustainability of Taiwan’s
community care centers through the modified Delphi survey and fuzzy analytic hierar-
chy process, where the contribution of each factor was expressed as weight values. The
dimensional analysis showed “management capability” to have the highest weight value
(0.3166) and to be the main key factor influencing the sustainability of Taiwan’s community
care centers, followed by “financial and other resource utilization capability” (0.2950).
These results slightly differed from the previous literature, which suggested that orga-
nizations often use their financial performance to assess their sustainability [71]. In this
study, “management capability” had the highest weight, which was probably due to the
different factors included in the dimension. The dimension of “financial and other resource
utilization capability” also included factors such as the surrounding community resources;
thus, this may have diluted the weight from the financial aspect. The “management capa-
bility” dimension was multifaceted; therefore, it might be slightly more important than the
“financial and other resource utilization capability” to experts. However, the difference
in weight values between the two was insignificant, and they were both key factors that
influenced the sustainability of Taiwan’s community care centers.

Among the sustainability criteria, “financial soundness” ranked first overall, indicat-
ing that experts considered the stability of capital control and allocation to be the most
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important factor influencing the sustainability of community care centers. A related cri-
terion was “proper financial planning,” which ranked third overall. The results aligned
with the previous literature, revealing that, for nonprofit organizations, managers need to
contemplate the sustainability of funding sources and answer whether they can catalyze
the attraction of more resources. Fundraising efficiency is a crucial factor for assessing the
financial performance of NPOs. Moreover, managers of nonprofit organizations with better
financial performances have robust strategic planning [35,36,40]. In practical experience,
Taiwan’s community care centers rely on government funding to operate; thus, managers
need to estimate and plan based on the limited funds when applying for annual fund-
ing, follow the changes taking place in government regulations, make timely adjustments
during the management period to address funding changes, and exploit the necessary
resources to stabilize the service quality of the sites.

The “sound management system” and the “ability to rise to the occasion” in the
dimension of management capability ranked second and fourth in the overall criteria,
bringing out the experts’ argument that the establishment of management norms and the
ability to deal with emergencies promptly are significant factors influencing the sustain-
ability of community care centers. An organization’s ability to rise to the occasion also
corresponds to the “resilience” of an organization. Organizational resilience is defined
as an organization’s ability to respond and adapt to sudden disturbances (internal and
external) and changes and to reorganize itself so that it can turn challenges into opportu-
nities [48,72]. Having organizational resilience helps nonprofit organizations to have the
ability to face challenges and provide continually valuable services [48]. This finding also
echoes the researcher’s practical experience, where, in practice, managers need to make
rolling corrections, understand new policies and regulations quickly, and make sound
management responses, including adjusting the administrative processes, allocation of
human resources, communicating with customers, and developing new service models.
These improvement measures allow centers to not only offer customers better services but
also enable a sustainable existence in a varied society.

In addition to the use of financial and other resources, past literature suggests that no
community member can remain indifferent in an aging society and that linking local orga-
nizations, community members’ resources, and information through forming a strategic
alliance with partners who share a common vision can create a more sophisticated care
system [41–43]. This conclusion accords with the findings of the present study, indicating
that the cooperation with local organizations and the integration of local resources are
conducive to the sustainability of community care centers. Furthermore, the integrated care
systems implemented by many governments recently, such as the regionally integrated
care system in Japan and the Integrated Care Systems (ICS) in the United Kingdom, are all
locally based. They integrate local organizations and resources to create locally tailored
care systems, indicating that the integration and connection in place constitute the trends
in long-term care. Many community care centers in Taiwan are run by local organizations
(such as village offices and local nonprofit organizations), and thus, it is essential to coor-
dinate and cooperate with the surrounding organizations in the community and utilize
local resources.

6. Conclusions

In response to the rapid aging of Taiwan’s population, the government has used
community care centers as the foundation of the long-term care system to realize the vision
of “aging in place.” Nevertheless, a majority of Taiwan’s community care centers rely on
government subsidies and lack the ability to operate on their own, and their management
is challenged by limited resources. The purpose of this study was to identify the key factors
responsible for the sustainability of community care centers, which can serve as a reference
for policymakers who plan to organize community care centers and government counseling.

Our findings showed “management capability” and “financial and other resource
utilization capability” to be the top two dimensions influencing the sustainability of com-
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munity care centers. The criteria of “sound management system” and “ability to rise to the
occasion” included in the former, as well as “financial soundness” and “proper financial
planning” included in the latter, were recognized as the major assessment criteria in pre-
vious studies, as well as by the experts. The results are in agreement with the literature
and the researcher’s practical experience, indicating that the management capability and
financial resources management capability of managers are pivotal for sustainability in the
face of a changing society and policy norms.

Based on the results of this study, it is recommended that the government should
assess the management capability and financial and other resource utilization capability of
community care centers in the first place, such as the soundness of the internal management
mechanism and the resilience of the organizers to deal with unexpected situations (e.g., if
the virtual sites are forced to close during the pandemic, are there other mechanisms in place
to take care of the elders?). With regard to finances, the organizers should also be asked
to submit regular budgeting and final accounts reports, and to reduce the subsidy costs
year after year. The government can lead the community care centers to create multiple
financial sources, have a fixed percentage of self-funding, and reduce dependence on the
government in order to achieve the goal of sustainability. In addition, it is suggested that
the manager of a community care center must build a high-quality management system for
providing stable quality of service. Furthermore, a community care center could cooperate
with nearby service sites to reduce the activity costs and plan further appropriate fees for
service items.

According to the above, the contributions of this study can be summarized as follows.
Several issues of sustainable management of community care centers were explored. This
study combined the existing literature with expert opinion to establish an evaluation
framework of sustainable management in the field of community care centers. Moreover,
the analysis results could provide a valuable reference in the field of community care
centers for operations management. Furthermore, the results of this study could allow the
government to further understand the key factors regarding the sustainable management
of community care centers. The government could establish a high-quality advisory service
and evaluation mechanism based on the results of this study. Furthermore, we expect
the government to give community care centers more flexibility and autonomy through
understanding this study. It could allow the community care centers to reduce their reliance
on government grants to maintain sustainability.

However, this study had some limitations. First, this study focused only on the key
factors of the sustainability of Taiwan’s community care centers. It is suggested that future
research or policymakers extend the factors of sustainability to other long-term care service
institutions and develop evaluation criteria that are suitable for different elderly health
service contents in order to promote the sustainability of the health and well-being of the
elderly. Second, this study used the modified Delphi survey and the FAHP to evaluate
the key factors that influence the sustainability of Taiwan’s community care centers with
the help of 15 experts. Using such a panel may have caused the indicators (dimensions or
criteria) to produce marginal results. Future researchers could invite more evaluators or
experts to reduce the marginal results.
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Appendix A

Table A1. List of Experts.

No. Category Affiliation
(Position)

Years of
Service

1

Government agencies

Social Affairs Bureau of New Taipei City Government
(The Chief of Civil Organizations) 2

2 New Taipei City Government Health Bureau
(The Officer of Long-Term Care Section) 3

3 Social Policy Advisor of the Social Bureau
(The Officer of Practical Operation/Management/Execution) 4

4
New Taipei City Social Bureau Elderly Welfare Division

(The Officer of Assisting Operation/Management of Community
Care Center)

10

5 Social Affairs Bureau of Taoyuan City Government
(The Officer of Assisting Social Welfare Affairs) 6

6

Academic research
institutions

Department of Psychology and Counseling, Taipei City University
(The Educator of Practical Operation/Management/Execution) 10

7
Department of Social Engineering, Jia’nan University of

Pharmacology
(The Educator of Social Welfare and Services)

10

8
Department of Health Care and Social Work, Taipei Marine Science

and Technology University
(The Educator of Social Welfare and Services)

15

9 Department of Social Welfare, Chinese Culture University
(The Educator of Social Welfare and Services) 10

10 Truth University
(The Educator of Social Welfare and Services) 2

11

Practical industry units

Changhua County Daai Long Care Service and Care Association
(The Worker of Practical Operation/Management/Execution) 20

12 New Taipei City Yingge Lake Public Support Center
(The Worker of Practical Operation/Management/Execution) 6

13 New Taipei City Christian New Hope Church
(The Worker of Practical Operation/Management/Execution) 4

14
The Eden Social Welfare Foundation established the New Taipei City

Three Gorges Disabled Welfare Service Center
(The Worker of Social Welfare and Services)

4

15 Taipei Xinyi Social Care Association
(The Worker of Practical Operation/Management/Execution) 5
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