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Introduction: Time banking, known as “Community/Neighborhood Pension,”
instantiates a form of co-creation that can provide a new solution to fulfil the
unmet social service needs of community members with idle resources, which is
a feasible solution to alleviate pension pressure. The sustainable operation of time
banks relies on the co-creation and active participation of community members.
Therefore, in this study, we investigate the motivation of members to participate
in web-based time banks from a service requirement narrative perspective.

Methods: We collected data of 21969 service requirement projects from publicly
available information on the website of Nansha Timebank (nstimebank.com, a web-
based time bank platform in China). Using the data, we built a model to assess how
the intrinsic and extrinsic cues underlying service requirement narratives affect the
time bank participation decisions of service providers drawing on grounded theory.
Then we conducted a regression analysis to test our hypotheses.

Results: We find that participants respond positively to time coins return and
narratives highlighting social connection and value fulfiilment but respond
negatively to service hour costs and empathy-altruism cues.

Discussion: Our findings suggest that people who receive services in web-
based time banking platform should utilize different linguistic cues in service
requirement descriptions to improve service exchange results.

KEYWORDS

time banking, language cues, grounded theory, intrinsic motivation, extrinsic
motivation

1 Introduction

The rapid and large-scale growth of global aging is one of the world’s greatest unmet needs.
According to the World Social Report 2023, the population of persons 65 years and older in
many regions will double in 2050. This issue is also becoming increasingly serious in China
and has drawn much interest from scholars and practitioners (1, 2). There were 280.04 million
of persons 60 years and older, accounting for 19.8% of the total population in 2022 (3). The
proportion of persons 65 years and older is predicted to reach approximately 34% in 2050.
Even if there is an increasing need for social care of older people, the current system for
meeting that demand is overburdened by the lack of facilities and their subpar quality. It is
now critical to determine how to innovate the paradigm for social care of older people (4).
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Time banking has emerged as an attractive complement to
traditional means of social care for older people, which has been
practiced in many countries (3). A time bank is a community-based
exchange network where social services are exchanged for time rather
than money (5). Community members use a shared space, usually
through websites or mobile time banking platforms, to post their
service offers and requests; then, they fulfill their service transactions
face-to-face offline (6). Traditional social care services social care for
older people are usually dominated by brick-and-mortar institutions,
and web-based time banking platforms have greatly increased the
number of potential service providers and recipients in the community
by offering community members the chance to share idle resources
(social services). Time banking as a sharing economy model is a
sustainable approach and a reliable resource option to solve the deficit
in service needs in society by increasing social inclusion and social
capital (5). There are idle service resources waiting to be exploited in
a community. For example, a time banking member provides services
(such as an hour of tutoring) in his spare time and exchanges for time
coins that are then exchanged for receiving services (such as an hour
of yard work) from another member at a later time (7).

Despite the importance of time banking, scholarly knowledge
about this topic is lacking, and the participation rate is relatively low
(5). A thorough theoretical foundation is needed for the ongoing study
of willingness to engage in time banking. Researchers have noted the
vital role of user motivations in influencing participation decisions in
sharing economy platforms such as prosocial lending and
crowdfunding (8, 9). Time banking is a sharing economy model with
traditional service exchange and a field of prosocial giving (10). Service
providers evaluate both economic criteria, such as cost and benefit; and
prosocial criteria, such as helping others and value fulfillment. Previous
studies have focused primarily on diverse factors, such as different
motivations (11-14), demographic characteristics (1, 15-17), members’
social goals (18, 19), perceived values (5), social capital (4, 20, 21), and
technological features (3, 10, 22), and their influence on the intention
to participate. Qualitative data and questionnaire data were used by
those studies. However, in web-based time banks, central to service
request solicitation is the project narrative, which describes detailed
information about the service needed, time coins returned, service
hours requested and other personal details. Previous studies have
proposed that narratives written by project initiators affect prosocial
behaviors in sharing economy models such as prosocial lending and
crowdfunding (8, 9). While these studies have advanced our
understanding of the role played by project narratives in crowdfunding,
we know relatively little about whether, or how, the content of time
banking service requirement narratives influences the decisions of
service providers.

To address this gap, we assess how service providers respond to both
intrinsic and extrinsic cues embedded within service requirement
narratives. In summary, this research aims to answer the following
questions. (1) Why do service providers choose to engage in time
banking? (2) How does the language contained within service
requirement narratives convey intrinsic and extrinsic cues to service
providers? (3) How do intrinsic and extrinsic motivational appeals affect
service providers decisions? To answer the research questions, we focused
on a web-based time bank, the NanSha Time Bank in China, and collected
21,969 service requirement projects from the website (nstimebank.com).
Intrinsic and extrinsic language cues were extracted from the service
requirement narratives, and a theoretical model of the influencing factors
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of service providers participation in time banking platforms was
developed on the basis of grounded theory. Finally, the model was tested
and verified via regression analysis.

This research contributes to the literature and time banking
managerial practice in several ways. First, we developed a theoretical
model based on grounded theory to explain how the language
contained within service requirement narratives conveys extrinsic and
intrinsic cues to service providers. We provide a means for researchers
to assess how the presence of cues in service requirement narratives
may stimulate intrinsic motivation. Second, we verify the effects of
different intrinsic and extrinsic cues on service providers” decision
behavior. Our findings suggest that people who receive services should
utilize different linguistic cues in service requirement descriptions to
improve service exchange results.

2 Research background

2.1 Community mutual assistance through
web-based time banking

Time banking was first proposed by Edgar S. Cahn, who believed that
the value of labor could be measured in terms of time and that any labor
requiring the same amount of time was equivalent (23). Currently, the
time bank is developed into a community-based exchange platform
where the value of services is recorded as time coins. The value of labor
time is egalitarian priced in a time banking platform regardless of the
nature of the service; for example, 1-h house cleaning is valued the same
as 1-h tutoring, both worth a time coin (24). Members earn time coins by
providing services, deposit them into the time bank, and then spend time
coins in exchange for other services (25). Time banking encourages
people to join in value creation activities by using their time and skills to
help others, which helps them build social capital regardless of their
professional or income level. Moreover, people of different ages can
benefit from time banking; for example, younger members provide
services to deposit time coins and use them to exchange for services when
needed (3). Thus, community mutual assistance for social care of older
people can be achieved through time banking.

Given the social and practical importance of time banking in the fight
to reduce endowment pressure, scholarly examination of time banking
has recently begun to flourish. Given the relatively low degree of
participation in time banking, researchers have started to explore factors
that motivate members to participate. Past time-banking studies shows
scholarly focus on several factors that affect time banking participation,
including the demographic characteristics, motivations, values and goals,
social capital and technological characteristics of the platforms. However,
few studies have sought to examine factors that may cause service requests
to be more or less attractive to service providers within the time banking
context, particularly in terms of service providers that provide services
through web-based time banking platforms.

Web-based time banking intermediaries that utilize time-banking
platforms have become increasingly popular. Unlike formal brick-and-
mortar mutual aid institutions, web-based time-banking platforms
facilitate more efficient interactions for members and reduce the work of
coordinators (25). There are a growing number of time banking platforms
that provide services to members; thus, investigating how information
displayed on a website can influence member participation is important
for sustainable development of time banking.
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2.2 Extrinsic and intrinsic factors
influencing time banking participation

The time banking participation decision is a hybrid decision form.
Time banking participation incorporates aspects of both traditional
economic decision-making and psychological factors that influence
prosocial giving decisions. According to self-determination theory,
human behavior are driven by both extrinsic and intrinsic motivations.
Intrinsic motivation arises from within the individual and is driven by
a desire for personal satisfaction and enjoyment; extrinsic motivation
is driven by external factors such as rewards and recognition (26, 27).
Service providers weigh both the extrinsic factors regarding traditional
economic behaviors (time coins return and service hours cost) and the
intrinsic factors regarding prosocial decisions (help others, feel good
about oneself, etc.). Both extrinsic and intrinsic motivations are
crucial determinants of prosocial and mutual aid behavior (26).

Time banking is a model of the sharing economy in which service
recipients and providers exchange service resources on the platform
(6). Time banking began as a means to leverage untapped community
capacity to fulfill the unmet service needs of its members (5).
Alternatively, individuals are motivated to provide services to needy
members in hopes of receiving a financial return on their work.
Specifically, service requirement projects offer time coins return to
service providers and provide service cost, time and labor. Thus,
providing service may be framed as an extrinsic reward, time coins
gain. External rewards such as time coins return can increase the
likelihood of desired behaviors.

Researchers have also suggested that nonfinancial motivators can
also play an influential role. Prosocial givers are motivated to
participate because of the psychological gains (i.e., intrinsic rewards)
that are garnered from the process of helping (28). Time banking also
focuses on building a better society through community mutual
assistance (11). In time banking platforms, the value of labor time is
egalitarianly priced, and those with highly valued labor time (such as
nursing care) opt out unless they are highly motivated by idealistic,
social, or altruistic incentives. Thus, providing services on a time
banking platform incorporates prosocial behaviors. The extent to
which members are motivated to provide services may be influenced
by the extent to which they perceive their engagement in the activity
of time banking to help needy members (29, 30). From the perspective
of self-determination theory, this suggests that individuals may seek
to align with their personal goals and values, such as helping others,
and be intrinsically motivated to participate in time banking.

The literature on cues has demonstrated that the ways in which
language is framed can influence motivation; accordingly, we refer to
these as extrinsic and intrinsic cues (31). The way in which individual
service request presentations are framed varies across people who
receive services, and task framing is known to impact motivation (8).
Specifically, providing services may be framed in a way that suggests
the existence of an extrinsic reward: cost benefit trade-off, or the
existence of intrinsic rewards: helping others, self-satisfaction and
social recognition. Previous studies have indicated that monetary
incentives are crucial community policies that intrigue users’ extrinsic
motivation to inspire knowledge output behavior (32). Research on
self-determination theory suggests that verbal praise, which enhances
internal feelings of satisfaction, tends to increase intrinsic motivation
(27). Thus, we intended to evaluate how extrinsic and intrinsic
incentives influence service transaction results by analyzing the
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language cues displayed in service requirement narratives in time
banking platforms.

3 Methods
3.1 Materials

In this study, we focused on members who sought service needs
on the web-based time banking platform nstimebank.com. The
Nansha Time Bank is a community mutual assistance service project
launched by the Nansha District Government in December 2013. As
of December 2021, the “Nansha Time Bank” has grown to 105,810
members, with 139,386 online posts and 89,576 completed services.
As such, it represents a valuable context for the study of time banking.

The data for our study were derived from publicly available
information on the website of the Nansha Timebank (https://www.
nstimebank.com/). The platform provides data about service
requirement projects, which include the service type needed, time
coins return for the service, service hours request, service transaction
result of the project and the description and introduction of the
project. The transaction result of a project includes two statuses:
completed and not completed. The web page of a service requirement
project on the platform is shown in Supplementary Figure 1.

3.2 Procedure

We wrote a computer program using the Python computer
language to extract information on all projects posted on the platform,
collecting each service requirement project’ s information between
January 2014 and December 2021. We collected information for 21,969
projects from nstimebank.com. The following projects were removed
to ensure validity and accuracy: (1) the word count of the project
description text was less than 30; (2) projects with the same description
information; (3) projects with incomplete information such as time
coins return or service hours; and (4) project information not available
to the public. Finally, 12,399 projects remained for analysis.

We conducted two studies to explore service providers
motivations to participate in web-based time banking from the service
requirement narrative perspective. First, a theoretical model of the
influencing factors of time-banking participation decisions was
proposed on the basis of grounded theory. Second, hierarchical
multiple regression analysis was conducted to verify the theoretical
model. The study of these “best practices” enabled us to understand
the effective language that induced service providers’ motivation.

3.2.1 Analysis of the coding process

This part adopted the data coding method of grounded theory to
model intrinsic and extrinsic motivational cues from service
requirement project narratives. The inductive research process of
programmed grounded theory is widely used and easy to perform
(33). Coding, as the core of grounded theory, refers to the continuous
and repeated comparisons between events and concepts to enable
classification, feature formation, and conceptualization of data (34).
The coding process of grounded theory can be formally divided into
three interlocking coding processes: open coding, axial coding, and
selective coding (35). The text data of service requirement project
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information crawled from nstimebank.com were analyzed via
Nvivol2, a qualitative research data analysis software.

Open coding involves breaking the data into blocks and assigning
concepts to account for the data’s meaning. After classification, 8
preliminary categories were extracted: time and effort cost, time coin
returns, identity information of disadvantaged people, hardship in
life, physical diseases, values from embodiment, helping others, and
social desire (Table 1). Axial coding involves relating concepts to each
other on the basis of the raw data. After conducting an inductive
analysis of the 8 preliminary categories, we finally conceptualized and
grouped them into 4 main categories: interest language, empathy-
altruism language, values language, and social language (Table 2).
Selective coding was a process of integrating and refining the
theoretical framework. The main category was identified as the
classification of intrinsic and extrinsic language cues that affect
service providers’ participation decisions. The intrinsic and extrinsic
language cues were characterized as economic motivation, empathy-
altruism motivation, values motivation, and social motivation.
Finally, we conducted a theoretical saturation test by using 10% of the
reserved text data that were randomly selected. The results indicated
that no new theoretical viewpoints or new main categories were

10.3389/fpubh.2024.1502079

found. Therefore, the theoretical model established in this study is
saturated. The results of the analysis were discussed between the
authors to reach a consensus and to ensure the credibility of the
interpretation. The research method framework of grounded theory
is shown in Supplementary Figure 2.

3.2.2 Theoretical model construction

On the basis of the analysis and coding of the project information
data, we construct a theoretical model of the influencing factors of
service providers’ participation decisions on a time banking platform,
as shown in Figure 1. The theoretical model stems from a continuous
data comparison process that breaks down data into codes, concepts,
and categories until theory is saturated. The connotation of the
theoretical model of this research mainly includes the following
aspects: (1) Service transaction results work as the core category, and
other categories influence it; (2) intrinsic language cues and extrinsic
language cues, as influencing factors, directly impact service
transaction results; (3) the service hours and time coins returns in
human interest language are extrinsic motivations, which refer to the
service cost and potential reward; and (4) empathy-altruism
language, values language and social language are intrinsic

TABLE 1 Open coding results: the analysis of conceptualization and categorization.

Category Conceptualization

Time and effort cost Demonstrate the service time and effort

required to fulfill the service demand

Al: It will take approximately 1.5 h to complete the service.
A2: The estimated service time is about half an hour.

A3: Working hours are 10:00-12:00, Monday to Friday.

Original statement (preliminary concept)

Time coin returns Demonstrate that service rewards for service

providers, such as time coins or subsidies

A4: The service offers 12 Time Coins.

A5: The Nansha Time Bank Community Chest Fund is now responsible for covering the

situation and difficulties faced

subsidy.
Information of Display identification information such as A6: The service is aimed at senior citizens and particularly vulnerable older adults who live
disadvantaged people orphans, widows, older adults, the infirm, and alone.
the disabled in difficulty A7: The service targets are community households of low income and enjoying five guarantees.
Hardship in life Demonstrate low-income family financial A8: Living alone in a primary environment, frequently going without food, wearing worn-out

clothing, and shivering in the cold.
A9: They are financially difficult and can only make ends meet with the government’s bare

minimum guarantee.

Physical diseases Demonstrate the poor physical condition of

the person in need of the services.

A10: A person with secondary mental disabilities who is a chronic psychotropic drug user,
unresponsive, slow-moving, hunchbacked, diabetic, and has frequent foot pain.

A11: The client has dialysis 1-2 times per month because of his kidney failure.

Values form Demonstrate the value of service, serve to A12: To better integrate migrant workers into community life and strengthen their feeling of
embodiment create a better community, serve the public identity, belonging, and pride in their community.
spirit of volunteerism, convey a positive A13: To fervently promote the volunteerism spirit of dedication, love, mutual aid, and
energy, etc. advancement.
A14: To provide for the needs of the older adults and spread the noble virtue of optimistic
thinking.
Helping others Passing on information about the need for help = A15: Hoping some enthusiasts can help.

Al6: Hoping that someone in her way will help her renew the outpatient appointment.

A17: 1, Hong xx, have mobility problems and need someone to clean my house.

Social desire

Express requirements of social communication

A18: T often feel pretty bored at home, and I wish someone would join me for a conversation to
break up the monotony.

A19: T often feel lonely at home and wish someone would talk to me.

A20: T am pretty depressed because of my disease and would appreciate some compassionate
individuals coming to my home and chatting with me.

A21: Id like to spend time meeting new friends and participating in senior activities with them.
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TABLE 2 Axial coding results: main categories formed by axis coding.

Main Demonstration

category

Preliminary
category

Interest language | BI Time and effort cost | The economic attributes of service

B2 Time coins return exchange.

Empathy- B3 Information of Information on stimulating

altruism language = disadvantaged people empathy and help-seeking
B4 Hardship in life messages in service requirement
B5 Physical diseases narratives.
B6 Helping others

Values language B7 Values from Information on ideology and

embodiment values in service requirement

narratives.

Social language B8 Social desire Information on social needs and

social activities in service

requirement narratives.

motivations, which refer to intangible returns. We draw upon past
research in the area of the sharing economy, such as crowdfunding
and P2P lending, which suggests that the identity information of the
project initiator and the text word count of the description narrative
are determinants of funding decisions (30, 36). Thus, the effects of
text word count and identity information on service transaction
results were controlled.

3.3 Hypotheses

Individuals are motivated to provide services to needy members
in hopes of receiving a financial return on their work. The way in
which individual service request presentations are framed varies
across people who receive services, and task framing is known to
impact motivation (8). Specifically, providing service may be framed
as an extrinsic reward, time coins gain. The literature on cues has
demonstrated that the ways in which language is framed can
influence motivation; accordingly, we refer to these as extrinsic cues
(32). The motivation provided by external rewards can increase the
likelihood of desired behaviors. Consumers are rational individuals
whose decisions are based on the ability of the behavior to satisfy
their utilitarian goals. According to social exchange theory,
individuals weigh costs and benefits before engaging in social
activities (37). Banking members evaluate the benefit against the cost
of providing services to maximize their interests. In the service need
project information, service hours and time coin returns can
represent the cost and benefit of providing services. Previous studies
have also indicated that members engage in time banking for
utilitarian goals (5, 11). Thus, when a service need project provides
more time coins return and costs fewer service hours, it is likely to
be more appealing to service providers. Formally:

HI: More service hours needed to complete the service are
associated with a decrease in the attractiveness of the service need
project among service providers.

H2: More time coins return is associated with an increase in the
attractiveness of the service need project among service providers.
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Altruism suggests that individuals are motivated to offer help for
the purpose of benefiting others. Altruism is one of eight mechanisms
affecting people’s motivation to engage in philanthropic behavior
(38). Empathetic concern to someone who is in need is an important
source of altruistic motivation (9). When people acknowledge others’
needs and difficulties, they feel empathetic and willing to help (39,
40). For example, members may feel empathy for the service recipient
by acknowledging how difficult situation he/she is in from the
narratives; then, they are more likely to help in time banking (41, 42).
Thus, intrinsic cues in the narrative—a greater amount of empathy-
altruism language—focus on the information of hardship,
disadvantage, disease and helping others is salient to the service
providers’ reasons for participating. Formally:

H3: Greater degrees of empathy-altruism language are associated
with an increase in the attractiveness of the service need project
among service providers.

Sociality is the primary driver of individuals™ participation in
collective behavioral organizations, which refers to the tendency of
individuals to engage in social interactions to promote social
cohesion (39). Time banking platforms enable members to mutually
exchange useful services among themselves and build social capital,
especially when most members are unemployed older adults. Time
banking services are useful for alleviating loneliness and depression
(20). Previous studies have also indicated that people with social
motivations participate in time banking for opportunities to spend
time with other people (11). Both providing and receiving services
in time banking can improve social value, which refers to self-
esteem and status benefits from social interaction, subsequently
increasing members’ behavioral intention to participate (5). Thus,
we propose that a greater amount of social language, which focuses
on the needs of companions, chatting and making friends in the
narrative, may increase service providers’ willingness to participate.
Formally:

H4: Greater degrees of social language are associated with an
increase in the attractiveness of the service need project among
service providers.

Values refer to an individual’s principles, standards or beliefs,
which are among the motivations for why people volunteer (11). Time
banking platforms enable members to offer community volunteer
services and help others, they participate in time banking to act on
their values and create a better society, which increases self-
satisfaction. Egoism is an explanation for helping, and the need to feel
personally fulfilled is one of the reasons why people offer help (9).
Self-determination theory also suggests that people engage in
prosocial activities to achieve personal satisfaction (43). Previous
studies have suggested that members who are motivated by their
values are more willing to give time to the time bank (11, 19). Thus,
we propose that the presence of value language, which focuses on
personal values, beliefs, contributions, and virtues in the narrative, is
associated with improved service transaction results. Formally:

Hb5: Greater degrees of values language are associated with an

increase in the attractiveness of the service need project among
service providers.
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FIGURE 1
Theoretical model.

3.4 Text analysis

We tested the theoretical model of intrinsic and extrinsic cues in the
narrative influencing time banking participation decisions in this part.
We examined each project’s descriptions written by people who receive
services to study linguistic appeals that can trigger different types of
motivations of service providers. First, we segment the text data by
removing stop words; then, we extract keywords and construct a seed
vocabulary from the processed text dataset on the basis of the extrinsic
and intrinsic motivation cues. Since time coins return and service hours
cost can be directly converted into quantifiable data for extrinsic
motivations, three categories of intrinsic language cues—social, values,
and sympathy-altruism—are subject to keyword extraction.
We extracted the high-frequency words in the text data (the top 150
high-frequency keywords are shown in the Supplementary Table 1) and
then calculated the term frequency-inverse document frequency
(TF-IDF) value of each word (the top 20 TF-IDF calculated keywords
are shown in the Supplementary Table 2). Five coding staff members
were then recruited to annotate the three intrinsic language cues.
Finally, the initial keywords for the classification of intrinsic language
cues are shown in Table 3. Second, we expand the initial keywords by
using the Chinese synonym toolkit Synonyms in Python to form an
extended vocabulary (Supplementary Table 3). High-frequency
keywords in the expanded vocabulary have been included in the
expanded keywords for intrinsic language cues, as shown in Table 4.

3.4.1 Measures

3.4.1.1 Independent variables

The three intrinsic language cue items, social language, empathy-
altruism language and values language, were measured on the basis of
the word list in Table 4. The word list of social language is used to
assess the extent to which a narrative concentrates on social activities.
The word list of empathy-altruism language focuses on the people who
needs will help; it provides a clear picture of the service recipient. The
word list of values language is designed to assess the extent to which
a narrative concentrates on the values of volunteering and charity. A
project description with a specific category language appears was
coded as 1; if a specific category language appears multiple times in
the project narrative, then we take their sum. A project description
may have multiple categories of intrinsic language; then, each category
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was coded as 1. Extrinsic language, including service hours and time
coin returns, focuses on how much cost the provider needs to pay and
how many time coins he/she would gain through offering service to a
specific project. The extrinsic language cue items were measured
directly from the project description. Each service requirement project
was required to claim service hours needed and time coins return (see
Supplementary Figure 1).

3.4.1.2 Control variables

The identity information refers to the name and address of the
project initiator in the text. Some studies have shown that the identity
information displayed in project descriptions increases users
willingness to participate by increasing their trust in the project
initiator and reducing their perceived risk of participating (32, 44).
This factor was controlled for as a dummy variable; projects with
identity information were coded as 1, and those without identity
information were coded 0. The text word count refers to the total
number of text words of a project description. Related research has
demonstrated that the richness of information presented in text affects
users decisions (36). This factor was controlled for as a
continuous variable.

3.4.1.3 Dependent variable

Our dependent variable, the service transaction result,
operationalizes the attractiveness of the service project to potential
service providers by measuring whether the project was completed.
The service transaction result of a project was a dummy variable:
0 = not completed; 1 = completed. The service transaction result of
each project is displayed on the web page (see Supplementary Figure 1).

3.4.2 Regression modeling

On the basis of the theoretical model and the factors in the
research model, an econometric model was developed to estimate the
impact of intrinsic and extrinsic language cues on the willingness of
time banking service

providers to participate via the

following equation.

Y:a+ﬁD,-+yZ,-+gi

Y is the service transaction result. £ is the regression coeflicient,
and y is the control variable coeflicient. & is the intercept. &; is the
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TABLE 3 Initial keywords for intrinsic language cues.

Variables Keywords

Social language Chatting, relief, loneliness, boredom, depression, friendship,

visitation, belonging, recreation, companionship.

Empathy-altruism = Hardship, distress, illness, hardship, pain, help, low income,

language disadvantage, weakness.

Values language Volunteer, public welfare, charity, community service, Lei

Feng, model, virtue, social worker, respect for older adults,

enthusiastic person.

TABLE 4 Expanded keywords for intrinsic language cues.

Variables  Expanded keywords

Social Chat, relieve boredom, loneliness, boredom, depression,

language friendship, visit, accompany, sense of belonging, recreation
loneliness, sadness, grief, sadness, uninteresting, tedious,
boring, depression, loneliness, chatting, depression, insomnia,
schizophrenia, bipolar, pastime, play, pass the time, take
pleasure, self-indulgence, visit, seek, look up, attend, return,
escort, call on, accompany, pay a return visit, escort, leading,
sport activities, recreational activities, cultural activities,
cultural performances, socializing, feeling safe, feeling happy,

talking, getting to know, making friends.

Empathy- Difficulty, dilemma, disease, hardship, pain, help, assist, low-

altruism income, vulnerable, frail, Five Guaranteed People, low-income
language households, onerous, very difficult, difficulty, trouble, distress,
dilemma, straits, poor, burden, poverty, peril, situation, illness,
hidden worry, illness, complication, cancer, diabetes, infectious
disease, chronic, permanent disability, disability, handicap,
mobility, disabled, deaf, handicapped low income, low income,
extraordinary hardship, low income, help, on behalf of, please,
door-to-door, beg, kindness, help the poor, poor households,
needy workers, support the poor, help, mutual aid, concern,

bad, paralyzed, in poor condition, paralysis.

Values Volunteer, public welfare, charity, community service, Lei Feng,

language exemplary, virtue, social worker, respect for older adults,
enthusiast, volunteer, voluntary service, charity, public welfare
activities, public service, public welfare, charity, charities,
fundraising, fundraising, community activities, service projects,
social work, illuminate, character, traditional virtue, noble,
sentiment, virtue, noble sentiment, social worker, positive

energy, dedication, exemplary, learning from the lightning bolt,

respecting the older adults and loving the children.

regression error term. D; represents the explanatory variables. Z;
represents the set of control variables.

4 Results

We used binary logistic regression to analyze the relationships
among the variables, investigate how the independent and control
variables affect the dependent variables, and identify the main
motivational factors that influence service providers’ willingness
to participate.
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Table 5 presents descriptive statistics and correlations for our
variables. 76% of the projects were completed, 49% of the projects
displayed identity information of the service receiver. The average
number of text words of a project description is 84. The average time
coins return of the projects is 36.9, and the average service hours
needed for a project is 2.9. As for language cues, empathy-altruism
language appears an average of 1.93 times in all projects, the numbers
for social and values language are 0.7 and 0.67, respectively. The
absolute values of the correlation coefficients among the variables are
less than 0.8 indicating that multicollinearity was not a threat. The
coefficients are all significant at p <0.001 or p<0.01 level
demonstrating statistical significance.

Table 6 presents the results of our regression analysis. All control
variables were entered into Model 1. The two measures of extrinsic
cues (time coins return and service hours) were entered into Model 2.
Model 3 adds the composite measures of intrinsic cues (empathy-
altruism language, social language, values language). Inclusion of
control variables in model 1 accounted for a proportion of the variance
(Nagelkerke R* = 0.073) in service transaction results. Inclusion of
extrinsic and intrinsic language cues in Model 3 significantly increased
variance explained (Nagelkerke R* = 0.212), which indicates that the
explanatory power of our model is acceptable. The beta weights
revealed significant effects of extrinsic language cues on service
transaction results. Time coins return (f =0.453, p <0.001) and
service hours (ff =-0.107, p <0.001) predicted service transaction
results, thus Hypothesis 1 and Hypothesis 2 were supported. As for
intrinsic language cues, social language (f = 0.500, p < 0.001) and
values language ( = 0.189, p < 0.05) have significant positive effects
on service transaction results, which provide support for Hypothesis
4 and Hypothesis 5. However, empathy-altruism language is negatively
related to service transaction results (f = -0.203, p < 0.05), which is
contrary to Hypothesis 3.

5 Discussion

In terms of extrinsic language cues, time coins return is positively
related to service completion, and service hours is negatively related
to service completion. The results indicate that greater service hours
needed to complete the task would be associated with less willingness
for service providers to participate; thus, the probability of the project
being completed is lower. Further, more time coins return would
be associated with an increase in the willingness of service providers
to participate; thus, the transaction result of the project is more likely
to be completed. The results confirm that extrinsic motives embedded
in project description narratives have significant effects on rational
service providers decision-making behaviors when they pursue
utilitarian goals.

With respect to intrinsic language cues, evidences are provided
for positive effects of social language and values language. The
results indicated that greater degrees of social language and values
language would be associated with an increase in the probability of
a project being completed. As expected, we found that intrinsic
motives (social and values language) embedded in the project
description narratives significantly increased service providers’
willingness to participate. However, empathy-altruism language is
negatively related to service completion. Contrary to our
expectation, increasing the focus on empathy-altruism motives
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TABLE 5 Correlations, means, and standard deviations (SDs).

10.3389/fpubh.2024.1502079

Variables Mean SD 1 2 3 4 ) 6 7

1 Service transaction results 0.76 0.43

2 Identity information 0.49 0.51 0.088

3 Text word count 84.00 30.24 —0.147 —0.150

4 Time coins return 36.90 45.40 0.104 0.126 -0.22

5 Service hours 2.90 6.85 —0.098 0.103 —0.184 0.736

6 Empathy-altruism language 1.93 2.17 —0.041 0.105 0.092 —-0.119 -0.117

7 Social language 0.70 1.13 0.069 0.079 0.064 —0.120 —0.100 —0.031

8 Values language 0.67 0.47 0.049 —0.040 0.062 0.105 0.111 0.045 —0.072
N =12,399. Correlations that exceed |0.01] are significant at p < 0.01.
TABLE 6 Table of regression analysis results.

Variables Model 1 Model 2 Model 3

Identity information 0.270%*** (0.082) 0.291%%% (0.082) 0.290%*** (0.084)

Text word count

—0.828*** (0.067)

—0.89%** (0.129)

—1.249%%%* (0.132)

Time coins return

0.560%%% (0.092)

0.453%** (0.093)

Service hours

—0.114%** (0.025)

—0.107*%* (0.025)

Empathy-altruism language

—0.203* (0.100)

Social language

0.500%%% (0.088)

Values language

0.189%* (0.090)

Constants 4.626%% (0.304) 8.245%+% (0.773) 7.541%%% (0.773)
Nagelkerke R* 0.073 0.135 0.212
N 12,399 12,399 12,399

##kp < 0.001; ##p < 0.01; *p < 0.05; Standard errors in parentheses (#.##).

embedded in the service request narratives significantly diminished
service providers’ interest in the project. This result might
be explained by the affective load theory (45). ALT recognizes that
negative emotions such as anxiety, boredom, and frustration can
increase the affective load, thereby inducing avoiding, resisting and
giving up behaviors (46, 47).

Among the control variables, identity information has a positive
effect on service completion. Identifying information can increase the
credibility of a project; thus, people who receive services should try to
include more accurate identity information when posting
requirements. The text word count is negatively related to service
completion, which indicates that too much text will make the service
provider less willing to offer service. According to affective load
theory, when users are exposed to too much information, it can lead
to mental fatigue and prevent them from engaging in participation
behavior (47).

6 Conclusion

In this study, we attempt to gain a deeper understanding of
whether service provider attraction to service requirement
projects is influenced by extrinsic and intrinsic cues embedded in
project description narratives. By doing so, we provide the first
examination of the role played by different types of cues in time
banking platforms and propose a theoretical framework for
predicting the participation decisions of service providers. Our

Frontiers in Public Health

findings support those of prior studies by suggesting that extrinsic
and intrinsic motivations affect decisions in the time banking
context. Given the importance of web-based time banking in
community pensions, it is vital to develop an understanding of
member participation in these fields.

Consistent with self-determination theory, this study
distinguishes extrinsic motivations and extrinsic motivations and
proves that both motivations play a role in members’ participation
decisions. People assess benefits and costs to maximize their interest
in time banking participation decisions; specifically, external
rewards increase service providers intention to participate, and
service hours decrease their intention (48). We also suggest the
effects of intrinsic language cues, including social language and
values language, in strengthening preexisting intrinsic motivations
by using a content analysis methodology. Social and value
motivations are the main factors that influence member participation
in time banking. Positive information, such as social and value cues
included in the service requirement narrative, can encourage
providers to participate.

In our analysis, empathy-altruism has a significant negative effect
on intrinsic motivation, which is inconsistent with previous findings
in the charitable giving literature. Negative information about the
service recipient’s hardships, sorrows, and tragedies that intend to
induce empathy-altruism motivation does not facilitate service
transactions. The empathy-altruism language assesses the extent to
which a narrative expresses how sympathetic the service recipient is
and how desperately he/she is in need of help. The word list includes
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dilemmas, diseases, hardship, pain, etc. When people are exposed to
overload negative information, negative emotions arise and decrease
their intention to offer help.

6.1 Implications for practitioners

For practitioners, web-based time banking platforms represent a
valuable tool for bolstering community pension activities. Our
research provides time banking platforms with managerial
implications for how to effectively promote service transaction
projects to community members and improve service providers’
interest in participating. Our findings suggest that financial incentives
are attractive to service providers. The return of time coins benefits
service providers, and it is necessary for time banking platforms to
improve the value of time coins. Thus, it is suggested that time banking
platforms explore diverse time coin exchange systems, such as
exchanges for commodities. It is also suggested that time banking
platforms adopt differential pricing for different services and that
members providing highly valued labor (such as nursing care) can
gain more time coins than less valued labor (such as cleaning); thus,
the services provided by time banking can attract more members
to participate.

Furthermore, our results suggest that service need projects tend to
be completed when their descriptions are framed to appeal to the
intrinsic reasons (idealistic and social incentives) that service providers
need to participate. In web-based time banking practices, using language
cues can stimulate members’ interest and motivation, which seems to
be a better way than solely addressing financial rewards. It is suggested
that people who receive services use more intrinsic cues that emphasize
the role of service providers. To stimulate members to provide services
in time banking, the service request project narrative should emphasize
service providers’ psychological gains, such as self-value fulfillment and
social needs satisfaction. Moreover, our research suggests that intrinsic
cues such as the hardship and sorrows of people who receive services are
negative information that hinders service providers’ intention. It appears
that more empathy-altruism information does not lead to better results;
thus, the service requirement narrative should not focus on the language
needed to help others too much.

6.2 Limitations and future research

In this study, we focus on the effect of language cues on time
banking participation decisions. The data of service requirement
projects posted by people who receive services were collected from the
website of a specific Chinese time bank platform. The results of this
research seems to provide insights into China’s time banking
landscape, future research could collect data from other time banks
and from regions with different social and cultural background. The
constructs are measured via computer-aided text analysis, and the
application of traditional manual content analysis to time banking
narratives may reveal additional constructs for future investigations.
For example, future studies may investigate how other extrinsic and
intrinsic cues may affect service transaction results. This will provide
more insights into the construction of service requirement narratives
that maximize the effectiveness of time banking practices. The method
of content analysis can also be applied to multimedia data such as
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photos, and future research can examine how image information
included in service requirement projects affects participation
decisions. The psychometric mechanism of how intrinsic and extrinsic
cues in service requirement narratives influence motivations needs to
be explored further. The use of an experimental method to explore
how members decide to provide service is suggested. Members in the
experiment could be presented with varying types of appeals, their
behaviors can be tracked, and their motivation can be directly accessed
via psychometric measurements.
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