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Abstract: With the increasingly serious aging problem, getting around in communities has become 

an important means of socializing for older adults. This study proposes a new community aging-

friendly transportation service system from the perspective of service design, so as to help realize 

the sustainable development of community services. To achieve this objective, the pain points and 

demands of older adults while traveling in communities were collected through a questionnaire 

survey, focus group interview, and user journey map. In addition, the grounded theory was applied 

to encode the qualitative data obtained in the focus group interview, so as to explore the path com-

position and dimension connotation of designing community transportation services. Based on the 

research results, we found that service strategy, service foundation, service support, and service 

effect are the key factors influencing customized transportation services. The established model co-

vers the design framework of the service system, customized traffic service process, design strategy 

of community stakeholders, and traffic service system diagram. These research results provide ref-

erences for community managers, community service providers, and designers. 
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1. Introduction 

The rapid rise in population aging has become one of the most important global chal-

lenges in the 21st century. The potential impact of population aging on labor markets and 

economic performance and the financial pressure that many countries may face in the 

coming decades affect public health care systems, pensions, and social protection plans 

for older adults [1]. In China, those aged over 60 account for 18.7% of the population. 

China will continue to face the pressure of long-term unbalanced population develop-

ment in the future [2]. Against the backdrop of the global aging trend, the strategic devel-

opment of senior-friendly community facilities and services is necessary for communities 

in the future. 

Community transportation is an important link between older adults and their social 

networks and activities. Previous studies have shown that for many older adults, com-

munity services, including family services, catering, and transportation, are an important 

aspect of their independence [3]. There are significant differences in community models 

in different countries. The United States implements the “bottom-up” community gov-

ernance model, and Britain implements the highly autonomous model with less govern-

ment intervention [4]. The unique community service model in China is developed with 

the following characteristics: (1) services are provided in a mixed vertical–horizontal 

structure, unlike models abroad that primarily employ social service institutions; (2) 

quasi-governmental elder care organizations are managed and organized by non-govern-

mental social service organizations; and (3) services are offered by private small business 
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service providers and volunteers, rather than professionals [5]. The main motivation of 

China’s community services is to support family care, in contrast to that of Western coun-

tries. The role of the family in senior care remains the cornerstone of China’s system. 

Therefore, families, communities, enterprises, and the government jointly share the re-

sponsibility of funding and caring for older adults. Existing community organizations 

have a considerable role in China’s model of community service provision. China’s com-

munity service is a resident welfare service established with the financial support of the 

government based on streets, towns, and residents’ committees by mobilizing various 

community resources to organize and provide services. It aims to meet the various needs 

of community residents [6]. In recent years, as a new popular pension model, community-

based older adult care has integrated the advantages of family and institutional pensions 

and gained the universal recognition of older adults because of its convenient and com-

fortable services. Seniors can live in their familiar community in addition to obtaining 

geriatric care and services within the local community, maintaining a certain extent of 

independence and dignity in life. However, there are currently few well-operated aging-

friendly public transportation systems in China, and the user experience is rather poor. 

The travel of older adults is only subsidized by the comprehensive subsidy system, which 

still fails to meet the personalized travel demands of older adults. Because community 

transportation service providers lack professional training, and community services are 

carried out within a relatively small range, this paper focuses on studying the aging-

friendly transportation services and effectively helps to establish new social links with 

them. This study is of great importance, both practically and theoretically. 

In this study, the components of building an aging-friendly transportation service 

system were discussed from the perspective of service design. Through a questionnaire 

survey, focus group interview, and user journey map, the problems and needs of older 

adults in terms of travel were evaluated, and the grounded theory was used to encode 

and analyze the data gained in the focus group interview. The factors influencing custom-

ized transportation services were divided into four dimensions, namely, service strategy, 

service foundation, service support, and service effect. The design framework of aging-

friendly transportation services proposed in this paper can comprehensively improve 

older people’s experiences when using community aging-friendly transportation services, 

with the intention of providing theoretical references and practical guidance for the com-

munity service industry. 

2. Literature Review 

To explore the framework of sustainable senior-friendly community transportation 

services from the perspective of service design, this research mainly focused on theoretical 

literature regarding the development of sustainable community transportation and sen-

ior-friendly transportation services. 

2.1. Literature Review on Sustainable Communities 

At present, community development efforts tend to realize sustainable development. 

Some scholars have proposed a sustainable community through a complementary combi-

nation of material and social environments [7–9]. Previous studies have examined the con-

notations, realization mechanisms, and the relationship between sustainable community 

and transportation from different research perspectives, mainly focusing on two aspects. 

First, regarding the construction path, many scholars have studied the framework of sus-

tainable community development [7], spatial construction approaches [8], and multi-level 

models to establish the relationship between economic and cultural conditions [10]. The 

advocate community has led sustainable development, including strategic green ecologi-

cal status [11]. Moreover, community construction should consider encouraging the par-

ticipation of users [12], along with technology and enterprise participation [13]. Some 

scholars believe that integrating technological innovation and community action is a key 

component of sustainable development [14]. For example, in developing countries, the 
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participation of the business community is a core aspect of social responsibility [15]. Sec-

ond, there is an important relationship between sustainable communities and transporta-

tion [16]. The establishment of sustainable development indicators should include the 

measurement of public transport service quality [17]. Transportation should also meet the 

needs of different traffic participants in the community [18]. In order to improve sustain-

able behavior for transportation networks [19], transportation modes must be promoted 

to meet the needs of older adults; community design and service selection must also be 

strengthened [20]. 

Many researchers have defined sustainable communities based on the relationships 

among people, environment, and society. Currently available research mostly studies the 

theories and practices related to the way of building communities with aging-friendly 

transportation services from the perspectives of economics, ecology, and architecture. Alt-

hough the literature supports the importance of transportation services in sustainable 

community construction, most studies have focused on strategies for building sustainable 

communities, while only mentioning contents related to transportation in its function and 

most noticeably failing to study sustainable community transportation services from the 

perspective of service design. In a word, there is not enough attention and theoretical re-

search devoted to the complexity of community transportation and service. Thus, this lack 

of information challenges the establishment of effective theoretical proposals to help com-

munity service builders and designers conceive new community transportation service 

design ideas. Investigating current community transportation services, which are an im-

portant part of public service design, can contribute to a more complete understanding of 

comprehensive sustainable community design. 

2.2. Literature Review of Senior-Friendly Transportation Services 

Service design theory presents an effective perspective for analyzing senior-friendly 

community service challenges. First proposed in the field of management and then devel-

oped in the field of design, service design provides users with diversified experiences and 

eventually encompasses all the contacts in the process. Service innovation results in a sys-

tematic design framework that not only serves the aging population, but also inspires 

community managers [21–24]. Service design can provide services for senior-friendly 

groups as well as offer ideas to community managers. Previous studies have conducted 

research from perspectives of service design and senior-friendly products, focusing on 

two considerations. The first perspective regards the importance of senior-friendly trans-

portation service construction. Some scholars discussed the impact of transportation fac-

tors on the quality of life of older people [25] who represented a diversified social compo-

sition through walking and other physical activities [26–29], and they demonstrated a pos-

itive correlation between senior citizens’ perceptions of social diversity and improved 

means of transportation [30]. Therefore, encouraging older people to use various forms of 

transportation is a priority for rehabilitation. The two perspectives concern the develop-

ment of senior-friendly transportation construction. Dahan et al. used supply and demand 

analysis to propose a conceptual model and analyzed the unbalanced relationship be-

tween American transportation supply and transportation demand [31]. Wang intro-

duced a geographic information system as the basis for performance measurement of the 

system to evaluate transportation systems’ sustainability and livability [32]. Some schol-

ars have also asserted that home-based older adult care system services should include 

transportation and actively respond to maximize the dignity of older adults [33,34]. The 

Chinese government encourages the development of senior-friendly communities. Ling 

established a hierarchical framework of transportation system management from the 

macro level to the micro level, safeguarding spatial safety and road safety from two per-

spective, namely, society and architectural environment [35–38]. Yu investigated the dif-

ferences between old and new communities and the needs of older adults in terms of cur-

rent community services [39]. Some studies have proposed that senior-friendly overall 

design principles for public fitness facilities, road transportation facilities, and public 
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cultural facilities, and system designs of barrier-free transportation and senior-friendly 

signage in the community should be implemented by connecting the landscape of com-

munity parks with the space [40,41]. 

In conclusion, scholars at home and abroad have obtained rich research results on 

aging in such fields as urban planning, economics, geography, and gardening, advocating 

for effective transportation services as a crucial aspect of senior-friendly community con-

struction. The meaning of service design has been fully developed from the definition 

stage to the practical application stage. Service design can better help the community to 

systematically realize aging-friendly transportation services. However, there remains a 

lack of research on senior-friendly transportation services from the perspective of service 

design. In real community service scenarios, the fundamental practical problems of sen-

ior-friendly transportation in the community can be systematically addressed from the 

perspective of service design. Previous studies have focused on accessible design of trans-

portation services, but they paid less attention to problems of whether these transporta-

tion services are aging-friendly. In addition to satisfying only this single aspect, they 

lacked empirical or systematic research and failed to propose methods and paths to effec-

tively improve community transportation services. In addition, most of the research meth-

ods used in previous research focused on quantitative research, which has certain limita-

tions. The combination of quantitative and qualitative research will reveal the actual travel 

behavior and motivation of middle-aged and older adults in the real community. This 

research presents an effective supplement to the preponderance of quantitative research. 

Secondly, based on service design theory, this paper proposes a theoretical framework for 

considering the interaction between transportation and senior adults to improve the im-

plementation of service design that attends to the interests of the public to the greatest 

extent [25]. The ultimate goal of this research is to explore the challenges of senior-friendly 

transportation in sustainable communities, to design a customized service process, to en-

rich the existing research on transportation service in communities, and to innovate sen-

ior-friendly transportation services. 

3. Methodology 

3.1. Participants 

The authors were clearly aware of individual differences among the respondents, 

which made it inappropriate to divide older adults simply by age. Therefore, based on the 

concept of sustainable development and only in the questionnaire survey, the investiga-

tion scope was expanded from the above 60 age group to the older population aged above 

50, to better understand the demands of the older population. First of all, respondents had 

characteristics typical of the samples to be examined in this study. Secondly, the data used 

in this study were available and complete. The authors were quite familiar with the older 

adults in this age group, so the acquired data for research were relatively complete. 

3.2. Research Process 

In the first stage, we conducted the questionnaire survey and focus group interview, 

and drew the user journey map. First, a questionnaire survey was carried out among par-

ticipants aged 50–89. Secondly, from the 120 respondents, 60 participants aged 60–85 were 

selected for the focus group interview. Thirdly, a user journey map was drawn based on 

the above results to fully represent the demands and pain points of the respondents in 

terms of travel. 

The second stage included the focus group discussion. Based on the analysis, focus 

group interviews were conducted, including older adults, young people, community ser-

vice workers, and community service investors. The results from the focus group inter-

views were qualitatively analyzed. The recordings were sorted, and then encoded, 

grouped, and condensed to ensure the credibility of the research(See Figure 1). 
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Figure 1. Research process. 

3.2.1. Phase I 

A. Questionnaire Survey 

This experiment invited the participation of 120 people in the Hengxin Community, 

Weifang, Shandong Province, China. The participants included 30 people aged 50–59, 30 

people aged 60–69, 30 people aged 70–79, and 30 people aged 80–89, none of whom had 

neurological abnormalities. Consent was obtained from each participant throughout the 

entire process through a signed informed consent form. 

The questionnaires were designed to identify problems and needs at the initial stage 

of the research. The first part of the questionnaire assessed the degree of demand for com-

munity transportation services. The second part examined the degree of satisfaction with 

community travel facilities. The third part collected basic information from participants. 

In the process, researchers and community property management personnel assisted par-

ticipants with completing the questionnaire, which was prepared in large-character for-

mat, also providing a pen, presbyopic glasses, and other auxiliary tools to aid participants’ 

ease of navigation. 

B. User Interviews 

Table 1 presents the in-depth interview questions presented to participants. 

Table 1. User interview outline. 

What is the Most Important Factor of Transportation Service in the Community? 

Before 

travel 

1. What is your usual travel route? 

2. Are you satisfied with the transportation situation in your current residential area? 

3. Do you need customized transportation services? 

4. Why don’t you need customized transportation services? 

During 

travel 

5. What is your travel goal? 

6. What means of transportation or equipment do you usually use when? 

7. What obstacles or problems do you usually encounter when you travel? 

8. What functions do you value more when using intelligent travel equipment? (Shar-

ing transportation information with children, detecting physical state information, 

real-time positioning, etc.). 

9. What items do you think customized transportation services should have? 

10. What is your demand for customized transportation personalized service? 

After 

travel 

11. What is your route to get home after your trip? 

12. What do you think has changed compared with whether there is a travel service or 

not? 

13. What are your suggestions for improvements in transportation services? 

14. What other types of transportation services do you need? 

15. Will you buy customized transportation services? 
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In-depth interviews were conducted to deepen the understanding of user experi-

ences and capture insights into the respondents’ use behavior and demand for transpor-

tation services in the community. The questions covered three stages, namely, before 

travel, during travel, and after travel. Through a telephone inquiry by customer service 

personnel, the invitation was screened. From the 120 participants in the questionnaire sur-

vey, 60 residents of the Community were selected for in-depth interviews. The respond-

ents were 60–85 years of age and included 30 men and 30 women with many years of 

experience living in the community. They also had considerable requirements for com-

munity transportation facilities. The entire process was agreed upon by each participant 

through informed consent. In-depth interviews were divided into 6 groups of 10 respond-

ents. One researcher conducted one-on-one interviews separately, which took 30 to 45 min 

for each respondent. All respondents were given 50-yuan eggs as gifts, and each group 

interview took about 5 to 7 h. 

Implementation process: Prior to the interview, the research purpose was described, 

and the researchers recorded the entire process with the participants’ consent to facilitate 

the recording of the results. Interviews included three parts: The first part recorded the 

user’s feelings before traveling in detail according to their answers (10–15 min). The sec-

ond part asked about the participant’s feelings during the process of travel (10–15 min). 

The third part asked about the participant’s feelings following travel (10–15 min). Accord-

ing to the respondents’ answers, their experiences were captured in various stages to gain 

a better understanding of their travel. This in-depth interview highlighted the respond-

ents’ levels of attention to travel.  

C. User Journey Map 

Organizing a visual user journey map at each stage of the journey helps researchers 

better understand and grasp users’ emotions and feelings and better identify and under-

stand their needs. The user journey map was divided into three stages: getting ready, be-

ing outside, and getting back. According to the visual user journey diagram in Figure 2, 

users had an unpleasant experience during the whole process. 

 

Figure 2. User journey diagram. 

  



Sustainability 2021, 13, 13078 7 of 18 
 

3.2.2. Phase 2 

After summarizing the user journey map, the next research stage adopted a focus 

group research interview method. The focus group discussion concentrated on three types 

of people, namely, older adults, middle-aged and young community residents, and com-

munity transportation service providers and investors. The focus group discussion was 

conducted in August 2021. The interviewees’ ages varied from 18 to 84, with a total of 56 

participants, all of whom lived in Hengxin Community, Weifang. The focus group inter-

view sought to assess the needs and concerns of different stakeholders with regard to the 

community transportation services environment, transportation service facilities, and 

transportation services, hoping to clarify the design strategy of community transportation 

service through discussion. Table 2 presents information about the participants in the fo-

cus group discussion. 

Table 2. Focus group participants’ information. 

Stakeholders Group Age Range (Number) Gender 

Senior residents (aged 60 and above) 

1 62–73 (7) Male (4)/Female (3) 

2 60–75(7) Male (3)/Female (4) 

3 61–84(8) Male (4)/Female (4) 

Young and middle-aged community 

residents (18–59) 

4 

5 

18–48(6) 

28–57(4) 

Male (3)/Female (3) 

Male (2)/Female (2) 

6 31–59(5) Male (3)/Female (2) 

Community stewards 7 25–45(4) Male (1)/Female (3) 

Community workers 8 30–50(4) Male (2)/Female (2) 

Community property management personnel 9 42–55(6) Male (3)/Female (3) 

Community real estate investors 10 48–60(5) Male (3)/Female (2) 

4. Results 

4.1. Data Collection and Analysis of Phase 1 

4.1.1. Questionnaire Survey 

A. Validity Analysis 

1. Content validity: Six experts in the expert group meeting were selected to evaluate 

the relevance of the questionnaire content from the 120 community participants, and 

the cumulative frequency of items with a score of 3 or 4 were divided by the number 

of experts to elicit the content validity index (I-CVI) at the item level. Finally, the 

average value was calculated to obtain the content validity index (S-CVI) of the total 

items. The results showed that the I-CVI of 13 evaluation questionnaire items was 

1.00, the I-CVI of each item was 0.83–1.00, and the S-CVI of the evaluation question-

naire was 0.95. 

2. Structural validity: Exploratory factor analysis was conducted to assess the 15 items 

retained in the item analysis. The results demonstrated a KMO test statistic of the 

evaluation questionnaire of 0.936. The factor analysis results after rotation are shown 

in Table 3. 

Table 3. Results of factor analysis after rotation. 

Item 1 2 3 4 5 

Transportation safety service 0.949     

Transportation and children exchange services 0.879     

Transportation intelligent service program 0.784     

Garage cabinet for storing travel tools 0.669     

Purchase service for smart travel equipment  0.848    

Transportation information service  0.795    

Continuous and complete sidewalk  0.679    

Community-level slow transportation system  0.627    
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One-on-one customized transportation service   0.793   

Door-to-door delivery service   0.773   

Transportation convenience    0.857  

Transportation service lecture    0.806  

Barrier-free facilities     0.802 

Transportation guidance signs     0.798 

Illumination of road lighting at night     0.659 

B. Reliability Analysis 

The Cronbach’s α coefficient of the travel information questionnaire was 0.861, which 

was scored on a Likert scale from 1 to 5 in five dimensions, namely, strong agreement, 

agreement, indifference, acquiescence, and disagreement. The Cronbach’s α coefficient 

was 0.881, and the Cronbach’s α coefficients of strong agreement, agreement, indifference, 

acquiescence, and disagreement were 0.895, 0.860, 0.847, 0.859, and 0.845, respectively. 

Two weeks following the pre-survey, 30 participants from the pre-survey were re-inves-

tigated, eliciting a retest reliability of the questionnaire of 0.796, and the reliability coeffi-

cients of the above dimensions were 0.815, 0.831, 0.845, 0.839, and 0.835, respectively. 

Conclusion: The evaluation questionnaire prepared in this research demonstrated 

good validity. Content and structural validity were used to evaluate the effectiveness of 

the questionnaire, which was confirmed to reflect the needs of the participants for trans-

portation services and evaluate the effect of transportation services for the participants. 

4.1.2. User Interviews 

Before travel: More than 80% of the respondents indicated an intense interest in 

travel. As for the travel route, they usually chose a suitable means of transportation after 

going down a set of stairs. They had high expectations for auxiliary transportation services 

and aspired to enrich their retirement life through travel. 

During travel: In terms of the travel goals, respondents focused on shopping and 

picking up their grandchildren. Regarding the benefits of travel, more than half of the 

respondents believed that appropriate travel was beneficial to their health, while 37% in-

dicated that they had encountered some difficulties in the process of travel. Respondents’ 

travel needs showed the characteristics of diversity; 60% of the participants hoped to use 

intelligent travel devices to communicate with their children regarding travel routes and 

information in real time. They also confirmed that customized transportation services and 

transportation equipment could potentially increase their motivation for going out. 

After travel: Respondents expressed different demands; 56% of the respondents in-

dicated that they needed convenient and flexible travel services, and 32% were interested 

in the shuttle and special services; 12% signified that they were incapable of traveling 

alone without necessarily special services. 

4.1.3. User Journey Map 

It was found that the participants had unpleasant experiences in the process. Because 

of the complicated preparation before the travel, the participants were afraid of difficul-

ties. The participants experienced their emotional trough during the travel. The partici-

pants had the following obvious pain points: There was no voice prompt at the bus trans-

fer stop, so the participants often worried about missing the stop because they could not 

respond quickly and transfer to the bus in time; the auxiliary travel equipment was not 

smart enough to locate the traveling routes of older adults for their children; the partici-

pants were likely to get nervous and anxious. After traveling there was no special space 

for storing travel tools or corresponding maintenance services. 
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4.2. Data Collection and Analysis of Phase 2 

The result analysis of the focus group interview applied a qualitative analytical 

method. The researchers sorted the interview recordings by coding, grouping, and con-

densing them to ensure the credibility of the research. 

4.2.1. Open Coding Refines Concepts and Categories 

Open coding is the process of coding the original data word by word, labeling, log-

ging, developing the initial concepts, and refining the categories from the original data 

[42,43]. The text data collected during the focus group discussion were processed using 

NVivo 12 software. First, the original imported sentences were sorted and classified to 

extract the original representative sentences related to transportation service design, and 

free nodes were established. A total of 432 original sentences were obtained. Second, the 

initial concepts were developed, continuously comparing, analyzing, and summarizing 

them to merge and sort the nodes formed by the initial coding. Thirty-six initial categories 

were identified for continuous comparison, analysis, and induction. The selected results 

from the process of open coding are presented in Table 4. We listed only selected parts of 

the coding results because the coding process involved many original interview records 

in Chinese. 

Table 4. Overview of grounded theory coding. 

Open Coding 
Ref 

No. 

Files 

(ppl) 
Probability (%) Axial Coding Probability (%) 

Selective Cod-

ing 

Intelligent equipment a1 50 89% 
A1 

Intelligent service 
89% 

A 

Service 

strategy 

Appointment service a2 45 80% 

Transportation service procedures a3 40 71% 

One-to-one service a4 52 93% 
A2 

Customized service 
93% On-demand customization a5 31 55% 

Meeting individual needs a6 20 36% 

Focus on the older adults  a7 36 64% 
A3 

Humanized service 
79% Warm care a8 34 61% 

Psychological comfort a9 18 32% 

Preparation before travel b1 23 41% 

B1 

Travel scenario 
88% 

B 

Service 

basis 

 

Travel method 

(Together with others or alone) 
b2 25 45% 

Transportation scenario b3 32 57% 

Travel goal b4 32 57% 
B2 

Behavioral intention 
80% Intrinsic ability b5 30 54% 

External will b6 23 41% 

Cognitive law b7 20 36% B3 

Physiological 

cognition 

77% Behavioral characteristics b8 38 68% 

Physiological limitation b9 30 54% 

Community transportation 

environment 
c1 40 71% C1 

Transportation 

System 

84% 

C 

Service 

support 

Barrier-free design c2 30 54% 

Walking trail c3 28 50% 

Transportation interconnection c4 48 86% 
C2 

Facility improvement 
86% Infrastructure improvement c5 45 80% 

Lectures c6 26 46% 

Community security c7 40 71% 
C3 

Security 
75% Transportation security c8 35 63% 

Emergency and fire c9 20 36% 

Direct economic benefits d1 18 32% D1 

Economic effect 
68% 

D 

Service Indirect economic benefits d2 13 23% 



Sustainability 2021, 13, 13078 10 of 18 
 

Conversion rates d3 8 14% effect 

Community atmosphere d4 34 60% 
D2 

Community effect 
52% Customer satisfaction d5 19 34% 

Community resilience d6 9 16% 

Political benefit d7 16 29% 
D3 

Social effect 
48% Ideological and cultural benefits d8 15 27% 

Ecological Environment Benefit d9 10 18% 

4.2.2. Axial Coding Establishes the Main Category 

Axial coding aims to further refine the nature and level of categories and identify 

potential logical relationships between categories to develop main categories and subcat-

egories. This research explored transportation service design, classifying it according to 

logical internal connections between different categories at the conceptual level and sum-

marizing four categories (Table 5). 

Table 5. Main categories formed by axial coding. 

Main Category Corresponding Category Category Connotation 

Service 

strategy 

Intelligent service 

Intelligent service refers to the travel call, purchase of intelligent 

travel tools, and other intelligent transportation service proce-

dures provided for the purpose of older adults’ travel. 

Customized service 

Providing one-on-one services for older adults in the community 

eliminates travel restrictions owing to physical limitations and 

helps adults exchange transportation travel information with their 

children. 

Humanized service 

Humanized services refer to convenient transportation services for 

older adults, including door-to-door services such as shopping, 

delivery, and moving services. 

Service 

basis 

Travel scenario 

Providing one-on-one services for older adults in the community 

eliminates travel restrictions owing 

to physical limitations and helps adults exchange 

transportation travel information with their children. 

Behavioral intention 

Humanized services refer to convenient transportation services for 

older adults, including door-to-door services, such as shopping, 

delivery, and moving services. 

Physiological cognition 

Physiological cognition refers to the older adult individual’s level 

of travel ability in terms of cognitive laws, behavioral characteris-

tics, and physiological constraints. 

Service 

support 

Transportation system 

The transportation system is the overall convenience of transpor-

tation in the community, including the transportation environ-

ment, barrier-free facilities, and walking or slow transportation. 

Facility improvement 
Facility improvement refers to the supporting facilities within the 

community. 

Security 
Security refers to the travel safety guarantee system established by 

the community. 

 Economic effect 

The economic effect refers to the fiscal effect of community ser-

vices for older adults, including increasing employment opportu-

nities and revenue from providing community services. 

Service 

effect 
Community effect 

The community effect includes the communication and exchange 

between older adults and the community. 

 Social effect 
Social effect refers to the communication and interaction between 

communities. 
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4.2.3. Selective Coding to Define Core Categories 

Selective coding identifies a core category among all the categories following system-

atic analysis, stringing all other genera into a coherent whole and including most of the 

research results in a broader theoretical scope. This research identified transportation ser-

vice as the core category and focused on the core category. Its “storyline” structure was 

that service foundation is a realistic condition of senior-friendly transportation service in 

sustainable communities. Service support and service strategy are realistic paths for pro-

moting the realization of senior-friendly community transportation service design, and 

service effect is both the result of transportation service and the driver for the expectation 

of results. 

Based on the qualitative analysis, the paper concluded that in the context of senior-

friendly design, the construction of a future community transportation service should 

consider community transportation service system design, customized community trans-

portation service, a community stakeholder design strategy, and a senior-friendly com-

munity service system in four dimensions, namely, service strategy, service basis, service 

support, and service effect. Figure 3 presents the senior-friendly transportation service 

model, and the four dimensions are described in detail below. 

 

Figure 3. Senior-friendly transportation service model. 

5. Discussion 

According to the classification dimensions of the model, the discussion is carried out 

from four perspectives: (1) Service Strategy: Sustainable Community Customized Trans-

portation Services; (2) Service Basis: Design Framework for Community Transportation 

Service System; (3) Service Support: Senior-friendly Community Service System; (4) Ser-

vice Effect: Community Stakeholder Design Strategy. 

5.1. Service Strategy: Sustainable Community Customized Transportation Services 

Service process refers to the entire process of service provision and the services re-

quired in the implementation process. Process design refers to the comprehensive deci-

sion making regarding the service process for service enterprises to improve efficiency 
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and benefits according to the internal and external resource structure and allocation abil-

ity of service organizations. 

In the main category formed by the axial coding, this research promotes the custom-

ized services strategy to establish a customized, senior-friendly transportation service 

process to address the lack of senior-friendly, customized community transportation ser-

vices, clarify the transportation needs of older adults as the starting point, and focus on 

providing customized transportation services to ensure the tracking of pre-sales, in-sales, 

and after-sales services of customized transportation services from the beginning. As one 

of the core contents of service design, the main feature of the service process is the de-

pendence and interaction of users and focus on user interaction and service contact points, 

as opposed to the production process [44]. As shown in Figure 4, according to the needs 

of older adults, door-to-door customization should be conducted. Based on the personal 

physical conditions, personal preferences, and service needs of older adults, they can 

choose from three different service schemes: general products, partial customization, and 

in-depth customization. Payment would be made by the customer after reviewing the 

customized transportation service scheme. The contact point in the R&D test phase is the 

test report. The order production, transportation logistics, and installation can be per-

formed only after older adults have reviewed them, and a signed confirmation has been 

issued. The scheme, test report, confirmation, and other contact points of this process are 

guaranteed in different stages of customization. 

 

Figure 4. Customized senior-friendly transportation service process. 

5.2. Service Basis: Design Framework for Community Transportation Service System 

Only when the travel behavior, travel circumstances, location, products, information, 

personnel, emotional experience, and other aspects of older adults in the service system 

are understood can new service content be developed. The service relationship is estab-

lished among older adults (service object), the operator (community transportation ser-

vice staff), the supervisor (government, public service), and the manufacturer (manufac-

turer and designer of transportation vehicles). 

Senior-friendly transportation service design should attend to both the cognitive 

laws and physiological limitations of older adults, users, and the community system of 

older adult travel activities in scattered mobile spaces, as well as the transportation tools 

used by the community, community auxiliary facilities, and service systems through ex-

clusive sharing, network intelligence, and people-oriented design strategy. From the per-

spective of service design, senior-friendly travel will carry out organizational innovation 
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in the exchange of transportation information, the renewal of transportation tools, and the 

intellectualization of travel equipment so as to build an overall new service experience. 

Figure 5 shows the design framework of the system as the service basis. 

 

Figure 5. Design framework of the community transportation service system. 

5.3. Service Support: Senior-Friendly Community Service System 

When building an older-adult-centered service system, older people, as well as the 

service center, are affected by various stakeholders. Community stewards provide profes-

sional travel guidance, travel data detection, and vehicle purchase services. Community 

stewards provide transportation services, establish transportation service files for older 

adults, and offer professional travel suggestions. Family members can follow the travel 

process of older adults in real time and monitor their travel status. People can share travel 

information and establish close social relations with their friends, which can have a direct 

impact on their behavior, psychology, and travel habits. Community staff can provide 

professional services for older adults and guide their behavior in transportation activities 

(see Figure 6). 

 

Figure 6. Senior-friendly transportation service system diagram. 
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Building a “community-family” transportation service system under the transporta-

tion service mode, this new “Internet plus travel health” development mode will focus on 

the different functions of the community. The system will provide precisely targeted 

transportation services for older adults through the hierarchical classification of demand, 

improve the efficiency of travel communication, help older adults and their families to 

manage travel, and reduce the psychological burden of going out, specifically including 

the following: 

A service platform serves as a bridge to connect older adults, their families, and com-

munities. 

Travel information is built at different levels through the platform to reduce the 

travel pressure on older adults. 

Older adults will feel at more ease with the enhanced care from transportation ser-

vices through customized community services. 

Family members and property staff can track the travel of older adults through the 

service platform and get real-time information during the travel process for refinement of 

processes and provisions. 

By attending professional traffic information presentations, older people’s under-

standing of travel safety will be improved so that they can take preventive measures. 

The platform will enable the user to purchase vehicles through it, to supervise and 

deliver products to the door in a comprehensive process, ensuring product quality and 

improving service efficiency. 

5.4. Service Effect: Community Stakeholder Design Strategy 

The term “stakeholder” originated in the business field. In the 1980s, R. Edward Free-

man wrote the book Strategic Management: A Stakeholder Approach, which led to a spate 

of academic research on stakeholder theory. A stakeholder is a group or an individual that 

has influence over the achievement of organizational goals or is affected by organizational 

goals [45]. According to stakeholder theory, the interests, demands, policy influence, and 

will of various stakeholders play different roles in the implementation of public policy. 

Deviations from the actions and interests of key stakeholders may lead to unexpected pol-

icy results; therefore, it is necessary to effectively coordinate the actual behavior of various 

stakeholders through scientific incentive and restraint mechanisms and balancing of var-

ious interests. This research classifies stakeholders according to the level of influence and 

hierarchical importance based on stakeholder analysis. In this case, the service object is 

older adults and providers, including the external services and internal support of the 

community, as shown in Figure 7. External community transportation services are pro-

vided via a platform technology provider, logistics, tool suppliers, family members, other 

community services, and real estate companies. Internal services in the community trans-

portation service include the community steward, property staff, and personnel of the 

marketing department. Stakeholders’ participation is an important aspect of service de-

sign. Research and sorting are critical to facilitating the improvement and promotion of 

senior-friendly community transportation services. 



Sustainability 2021, 13, 13078 15 of 18 
 

 

Figure 7. Community stakeholders. 

6. Conclusions 

This research proposed methods for solving the challenge of senior-friendly trans-

portation service customization and contributes to the practice and basic theory of senior-

friendly transportation service. In the context of increasingly exponential growth in pop-

ulation aging, examining the actual travel experiences and needs of older adults encour-

ages communities to establish more diversified transportation services. The literature re-

view in this study found minimal research on senior-friendly transportation services in 

the context of sustainable communities. To address this gap, the study develops a new 

senior-friendly transportation service model from the perspective of service design to en-

sure the inclusion and amplification of the interests of service stakeholders and rationali-

zation of the service process. Seeking a breakthrough in practical understanding, a ques-

tionnaire survey and in-depth interviews were used to investigate the real needs of older 

adults users, a user journey map was adopted to summarize the identified complications, 

and a focus group interview was conducted to clarify the community transportation ser-

vice system design strategy. Overall, the transportation service system we constructed, 

including service strategy, service foundation, service support, and service effect, ensures 

the operation of a senior-friendly transportation service, expands customized services, es-

tablishes a basic theoretical model of community transportation service, and proposes an 

integrated approach of online purchase and offline experience. This proposed model, 

grounded in actual experience, expands the research field regarding aging transportation 

services and enriches the research and theoretical aspects of senior-friendly transportation 

services. 

Research Content Innovation 

This paper systematically investigated, summarized, and examined seniors’ practi-

cal, everyday paths and the potential field of senior-friendly transportation service using 

the grounded theory. The resulting proposed senior-friendly transportation service aimed 

to offer an executable scheme for the future construction of sustainable communities, 

providing a reference for research and practice regarding community transportation and 

other services. 
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Research Theory Innovation 

The paper proposed a senior-friendly transportation service system based on seniors’ 

identified real-world experiences and needs. In view of the accelerated nature of popula-

tion aging, a senior-friendly transportation service model was constructed. Few studies 

have examined senior-friendly transportation services and have mainly focused on sen-

ior-friendly residential spaces and products. This paper developed a senior-friendly trans-

portation service model based on the perspective of service design through the summary 

and analysis of actual research for the first time, presenting a theoretical framework for 

promoting senior-friendly services overall. The service system can be used for more com-

plex design tasks in the construction of senior-friendly communities as well as in the ser-

vice design of other types of community support initiatives that are responsive to stake-

holders’ real-world experiences, needs, and concerns. 

This study also has limitations. The data came from actual research, in-depth inter-

views, and a focus group as sources to further supplement the model; however, because 

of the regional limitations of this research sample and the fact that China’s transportation 

service design is continuously evolving, a larger sample of seniors is needed to assess the 

reliability and validity of the questionnaire. Although the comprehensiveness and integ-

rity of the text were considered as much as possible in the process of data coding, the data 

remain subjective. Although this research presented a theoretical discussion of a senior-

friendly transportation service on the basis of practical investigation, the research on rel-

evant theories is still extremely scarce. The need for senior-friendly transportation services 

is an increasingly serious consideration of aging in sustainable communities. To develop 

more in-depth senior-friendly transportation service understanding and approaches will 

require additional corresponding theoretical guidance. 

In the future, by referencing the approach and research results of this study, other 

communities can identify their needs and establish their own senior-friendly transporta-

tion service platforms. Using this approach will aid the establishment of sound and sus-

tainable cooperative transportation service systems that address the needs of all stake-

holders and comprehensively improve community transportation services as a whole. The 

practical significance of this research is the construction of a proposed senior-friendly 

transportation system that can be directly used to inform and guide specific community 

practices. From a micro perspective, the community can directly emulate projects for other 

communities to address the landing, updating, and iteration of a senior-friendly transpor-

tation service system. The research also provides more specific practical references for real 

estate enterprises’ integration of existing community transportation resources and for-

mation of a practical, senior-friendly transportation service system, which will greatly im-

prove the successful operability. From a macro perspective, this research has important 

practical significance for the whole community service research field to realize the sus-

tainable development of customized transportation services. In addition, in future re-

search, senior-friendly transportation service systems and artificial intelligence are ex-

pected to be combined to aid designers in managing the design task of more complex and 

detailed customized senior-friendly transportation services. 
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