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ABSTRACT
Against the backdrop of a rapidly aging population and a shrinking agricultural labor force globally, this study

investigates the driving mechanisms underlying sustained agricultural labor participation among rural elderly in‑
dividuals in China. Utilizing three‑wave longitudinal data (2016, 2018, and 2020) from the China Longitudinal
Aging Social Survey within the theoretical frameworks of active aging and productive aging, this research employs
Logit regression models to systematically examine how individual characteristics, family structure, health status,
subjective eldercare perceptions, and social security coverage are associated with agricultural work engagement.
Robustness checks and heterogeneity analyses confirm stable, significant associations: male gender, agricultural
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Hukou, higher cognitive ability, larger offspring numbers, better self‑rated health, pain experience, preference for
self‑home eldercare, and receipt of an old‑age allowance or basic pension are all positively associated with the
likelihood of agricultural participation. Younger elderly individuals show significantly higher engagement in agri‑
cultural labor than their older counterparts. Critically, health status emerges as essential human capital, enabling
prolonged labor despite socioeconomic pressures, while “elderly agriculture” functions as an indispensable self‑
support strategy, mitigating eldercare crises through extended independent farming capacity supported by land
rights and mechanization. Policy implications urge prioritized enhancements to rural healthcare systems, the opti‑
mization of pension benefit structures to strike a balance between sustainability and labor supply, the securement
of land management rights to maintain autonomous livelihood arrangements, and targeted social security reforms
that acknowledge rural‑urban income disparities. This study provides empirical evidence for addressing sustain‑
able agricultural development amid demographic transition.
Keywords: China Longitudinal Aging Social Survey; Elderly Farmer; Rural Aging; Self‑Support; Social Security; Ac‑
tive Aging; Productive Aging

1. Introduction

Global demographic trends highlight the inversion
of the age pyramid, with populations aged 65 and older
constituting the fastest‑growing segment within agricul‑
tural communities [1]. The “aging” of the agricultural la‑
bor force is a pressing issue faced worldwide. For in‑
stance, Australia shows a growing proportion of farm‑
ers over 65 [2,3], while nearly one‑third of European farm‑
ers are over 65 [4], raising concerns about agricultural
sustainability and the rural future [5,6]. Ireland mirrors
this trend, with 30% of farm holders aged 65 and over
in 2016 [7]. Similarly, in the United States, the 2017
Agricultural Census found that 34% of farmers were
aged 65 and over [8]. Japan, with one of the world’s
most aging societies, has over 53% of its small agri‑
cultural workforce aged 65 and over [9,10]. Population
aging has had a significant negative impact on Japan’s
agricultural development, affecting not only agricultural
progress and food security but also threatening the very
existence of rural communities themselves [11]. China,
with theworld’s largest elderly population, faces parallel
challenges. As industrialization and urbanization draw
young andmiddle‑aged laborers to non‑agricultural sec‑
tors, the aging of agricultural labor intensifies. Data from
the Seventh National Population Census (2020) show
the aging rate of China’s agricultural laborers reached
28.3%, significantly higher than the national aging rate
(18.7%) and that of all employed persons (8.8%), in‑

dicating profound implications for agricultural produc‑
tion.

The phenomenon of rural elderly individuals per‑
sistently engaging in farming within contemporary Chi‑
nese villages is, in essence, a result of the mutual con‑
struction of objective labor capacity and structural de‑
mand. Compared to traditional agricultural societies,
the conditions under which contemporary elderly indi‑
viduals engage in agricultural production have under‑
gone significant changes. Firstly, according to the lat‑
est statistical results released by the National Health
Commission at the press conference on people’s liveli‑
hoods during the third session of the 14th National Peo‑
ple’s Congress, China’s average life expectancy reached
79 years in 2024. Furthermore, research indicates that
the rate of complete loss of functional ability among the
rural Chinese population at age 80 is merely 15.5% [12],
signifying that the rural population retains relatively
strong labor capacity during old age; secondly, the cover‑
age rate of mechanization in agricultural production has
substantially increased, particularly in grain‑producing
plains regions, where the substitution of large machin‑
ery for labor has rendered the physical demands of agri‑
cultural activities extremely low [13]. Macroscopically, ru‑
ral elderly thus remain key actors in current agricultural
production. Conversely, young rural disinterest in farm‑
ing hindered land transfermechanisms, leaving elders to
self‑cultivate or abandon land, and social security gaps
create structural reliance on elderly labor.
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Discussions within the academic community re‑
garding the issue of “elderly agriculture” have predomi‑
nantly concentrated within the realm of agricultural eco‑
nomics, that is, treating elderly farming as an agricul‑
tural production phenomenon, making efficiency judg‑
ments about it, and thereby reflecting on the develop‑
mental impasse of Chinese agriculture. Existing research
posits that rural population aging reduces agricultural
production efficiency, exerting significant negative ef‑
fects on both agricultural labor input and agricultural
output [14–20], with the cultivated land area, production
input, andmarginal output of rural elderly individuals be‑
ing lower than those of younger farmers, which restricts
agricultural development and threatens the sustainabil‑
ity of smallholder farming; elderly farming may even
alter the mode of intensive and meticulous cultivation,
leading to phenomena such as extensive management
and land abandonment [21–23]. Conversely, other schol‑
ars argue that rural population aging does not harm pro‑
duction, positing that the elderly proportion can have a
positive influence on technical efficiency variation [24–26].
As workers engaged in agricultural production activities
age, they continually accumulate cultivation experience,
and their labor skills gradually improve, thereby enhanc‑
ing agricultural production efficiency [27,28].

In recent years, some scholars have begun to fo‑
cus on the social value of “elderly agriculture”, emphasiz‑
ing that “elderly agriculture” does not signify the end of
agriculture; rather, under sufficient external conditions
such as agricultural socialized services and village pub‑
lic services, “elderly agriculture” not only contributes to
agricultural production but also helps reduce the soci‑
etal cost of aging [29]. “Elderly agriculture” can also fa‑
cilitate the reproduction of village culture and themean‑
ing of life, holding significant importance for the devel‑
opment of peasant families and the stability of rural so‑
ciety [30], consequently enabling villages to continuously
function as a “reservoir” for surplus labor [31]. Rural el‑
derly individuals can also utilize land for old‑age sup‑
port, realizing the security function of land [32]. The dis‑
cussion on the social value of “elderly agriculture” not
only achieves a high degree of integration between agri‑
cultural production modes and structural factors such
as population aging, rural family‑based eldercare mod‑

els, and farmland institutional arrangements, but also
relatively breaks through the efficiency paradigmof agri‑
cultural research, further broadening the social implica‑
tions of “elderly agriculture”. However, the aforemen‑
tioned studies still neglect the complexity and differen‑
tiation within the rural elderly population itself, as well
as overlook the agency of the elderly in engaging in agri‑
cultural production, thus remaining deficient in qualita‑
tive presentation and in‑depth interpretation of the phe‑
nomenon of “elderly farming.” In summary, existing re‑
search findings exhibit an insufficient quantity and lack
of comprehensiveness concerning the study of rural el‑
derly participation in agricultural production, failing to
describe the mechanisms underlying the occurrence of
rural elderly individuals’ engagement in agricultural la‑
bor. Therefore, this study breaks through the efficiency
debate surrounding “whether they should labor” and
turns towards investigating the generative mechanism
of “why they persistently labor”, proposing the core re‑
search question: Against the irreversible backdrop of ag‑
ing, what are the key factors driving the sustained partic‑
ipation of rural elderly individuals in agricultural labor?
This study utilizes data from the China Longitudinal Ag‑
ing Social Survey (CLASS) in 2016, 2018, and 2020 to ex‑
amine the impact of agricultural labor participation on
elderly rural residents.

To better understand the persistent engagement of
elderly individuals in agricultural labor, this study draws
upon two complementary theoretical paradigms. Ac‑
cording to the active aging framework proposed by the
World Health Organization, social participation of older
adults is one of the three pillars of active aging. It serves
as both a crucial pathway for maintaining their connec‑
tion with society and an important indicator reflecting
the level of social development. The framework posits
that “active aging” is determined by multiple factors, in‑
cluding individual attributes, behaviors, health and so‑
cial services, economic conditions, as well as social and
physical environments.

The concept of “productive aging”, first introduced
by American gerontologist Robert N. Butler in 1982,
views older adults as valuable resources for society. It
emphasizes enabling them to achieve a longer, health‑
ier life expectancy and enrich their human capital, while
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advocating for their effective integration and participa‑
tion in activities that generate sustained contributions
to families, communities, and society at large [33–35]. Chi‑
nese scholars argue that theWestern concept of “produc‑
tive aging” is equivalent to the notion of “Lao You Suo
Wei” (meaning “aging with purpose and contribution”)
advocated in China, and that these two terms canbeused
interchangeably in the Chinese context [36,37]. Morrow‑
Howell et al. [38] conducted a review of theories such as
activity theory, successful aging, and productive aging,
further expanding the conceptual framework of active
aging to develop a research model on older adults’ so‑
cial participation patterns. Within this research frame‑
work, the factors influencing older adults’ participation
patterns were categorized into individual factors (e.g.,
gender, age), economic factors (e.g., household income,

family assets), social factors (e.g., household size, num‑
ber of children), and environmental factors (e.g., ur‑
ban/rural residence, neighborhood relationships). Sim‑
ilarly, Bass [39] and colleagues identified four groups of
influencing factors based on the “productive aging” con‑
ceptual framework: individual factors (e.g., motivation,
attitudes, gender), contextual factors (e.g., roles, respon‑
sibilities, health, family circumstances), environmental
factors (e.g., economic conditions, cultural norms, age
cohort), and social policy factors (e.g., employment poli‑
cies, pension systems).

Building on these existing models and consider‑
ing the specific context of rural China, this study modi‑
fies and extends the framework to propose an analytical
model for factors influencing rural elderly participation
in agricultural labor (Figure 1).

Figure 1. An analysis framework for determinants of agricultural labor participation of rural elderly people in China.

Based on the theoretical frameworks of active ag‑
ing and productive aging, combined with the contextual
realities of rural China, this study proposes the following
hypotheses:

H1. Health‑enabled labor participation hypothesis.

The health status of rural elderly individuals is pos‑
itively associated with their participation in agricultural

labor, where better self‑rated health significantly pre‑
dicts a higher likelihood of engagement in farming activ‑
ities.

H2. Autonomous elderly participation hypothesis.

Elderly individuals with stronger preferences for
independent eldercare (self‑ or spouse‑supported)
show significantly higher agricultural labor participa‑
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tion rates compared to those relying on family or institu‑
tional support.

H3. Social security substitution hypothesis.

Access to social security benefits is associated with
reduced agricultural labor participation among rural el‑
derly, suggesting potential income effects.

2. Materials and Methods

2.1. Model Construction

This study focuses on agricultural labor participa‑
tion among elderly rural residents, treated as a binary
discrete choice variable coded as 1 if the individual par‑
ticipates and 0 otherwise. Given the discrete nature of
the dependent variable, a logistic regression model is
employed to estimate the log‑odds of participation as
a function of individual, household, health, perceptual,
and social security characteristics. Logistic regression
is widely used in studies of labor market behavior and
rural household decisions because the predicted proba‑
bilities obtained via the inverse‑logit function lie in the
range of 0–1, and effects can be interpreted as odds ra‑
tios.

Formally, the log‑odds of agricultural labor partici‑
pation are modeled as:

logit (Pi) = ln

(
Pi

1− Pi

)
= a0+β

′
Xi+δt+µp+εi (1)

where Pi = Pr (yi = 1|Xi) is the probability that an
individual i participates in agricultural labor, given co‑
variatesXi. Xi collects covariatesmotivated by the theo‑
retical framework (individual, family, health, subjective
perception, and social security characteristics); β is the
parameter vector; δt and µp denotes year and province
fixed effects; and εi is an idiosyncratic error term. Equa‑
tion (1) is estimated by maximum likelihood. Coeffi‑
cients are interpreted on the log‑odds scale; exponenti‑
ating elements of β yields odds ratios.

Corresponding probabilities are recovered via the
inverse‑logit:

Pi =
1

1 + exp(−(a0 + β′Xi + δt + µp))
(2)

To enhance robustness and address potential
methodological concerns, we adopted several additional
procedures. Observations with missing values were ex‑
cluded from the analysis. To reduce omitted‑variable
bias, we controlled for a broad rangeof demographic and
socioeconomic factors and introduced year andprovince
fixed effects to capture regional heterogeneity. Variance
inflation factors (VIFs) were calculated to assess mul‑
ticollinearity, with results indicating no serious issues.
Finally, heteroskedasticity and intra‑village correlation
were addressed by employing robust clustered standard
errors.

2.2. Data

The data in this study are from the 2016, 2018,
and 2020 CLASS. CLASS is a nationwide, continuous,
large‑scale social survey project designed and imple‑
mented by Renmin University of China. It aims to pro‑
vide a comprehensive understanding of the basic situa‑
tion, living conditions, and needs of the elderly; a strat‑
ified multi‑stage likelihood sampling method is further
used to obtain data from11,511 (2016), 11,419 (2018),
and 11,413 (2020) older adults in 28 provinces, munic‑
ipalities directly under the Central Government control
and autonomous regions (excluding Hong Kong, Taiwan,
Macau, Hainan, Xinjiang, and Xizang). Considering the
absence of variables, 12,263 older adults were selected
after eliminating missing samples.

2.3. Variable Selection

2.3.1. Dependent Variables
The dependent variable in this study is participation

in agricultural labor by elderly rural residents, defined
as a binary variable with two discrete outcomes: “yes”
or “no”. Specifically, participation in agricultural work is
coded as 1, while non‑participation is coded as 0.
2.3.2. Explanatory Variables

Based on the theoretical framework of this study,
the explanatory variables encompass the individual
characteristic variables, family characteristic variables,
health characteristic variables, subjective perception
characteristic variables, and social security characteris‑
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tic variables pertaining to the rural elderly population.
Among these, the individual characteristic variables in‑
clude Age, Gender, Hukou, Religious affiliation, Cognitive
ability, andMarital status. The family characteristic vari‑
ables comprise the number of children (Children F and
Children M) and the number of Cohabitants. The health
characteristic variables consist of self‑rated Health and
the experience of bodily Pain. The subjective percep‑

tion characteristic variables include the preferred Elder‑
care setting and the perceived Primary caregiver. The
social security characteristic variables incorporate cov‑
erage by the Subsistence allowance, coverage by the Ba‑
sic pension, and coverage by the old‑age allowance. Ad‑
ditionally, the province was incorporated as a fixed ef‑
fect. The coding assignment anddescriptive statistics for
each variable are presented in Table 1.

Table 1. Summary statistics.
Variable Definition Mean S.D.

Agri‑work Dummy variable (Engaged in agricultural work = 1; Not engaged in agricultural work = 0) 0.298 0.458
Age Age of the elderly 71.241 7.111
Gender Dummy variable (male = 1; female = 0) 0.535 0.499
Hukou Household registration (Agricultural hukou = 1; Non‑agricultural hukou = 0) 0.922 0.268
Religious affiliation Buddhism = 1; Taoism = 2; Protestantism = 3; Catholicism = 4; Islam = 5; Other religions = 6 0.066 0.249

Cognitive ability
Cognitive ability was measured using a series of cognitive items from the survey
questionnaire, with a total score ranging from 0 to 16. Higher scores indicate better
cognitive performance.

10.005 4.664

Marital status Married with spouse = 1; widowed = 2; divorced = 3; never married = 4 1.323 0.541
Children F Number of living daughters 1.36 1.121
Children M Number of living sons 1.568 1.015
Cohabitants Total persons living with the respondent, including the respondent 2.684 1.305
Health Self‑rated health� Measured on a 5‑point Likert scale (Lower scores indicate better health

status) 2.75 0.978

Pain Dummy variable� Body pain experience in the last 30 days
(Experienced bodily pain = 1; No bodily pain = 0) 0.448 0.497

Eldercare setting Preferred eldercare setting: Own home = 1; Children’s home = 2; Community daycare center
= 3; Nursing home = 4; Undecided = 5; Other = 6 2.732 2.466

Primary caregiver Perceived primary caregiver: Government = 1; Society = 2; Children = 3; Self or spouse = 4;
Shared responsibility = 5 3.399 2.126

Old‑age allowance Dummy variable (Covered by old‑age allowance = 1; No coverage = 0) 0.343 0.475
Subsistence
allowance Dummy variable (Covered by subsistence allowance = 1; No coverage = 0) 0.084 0.278
Basic pension Dummy variable (Covered by basic pension = 1; No coverage = 0) 0.605 0.489
Year Survey year (2016, 2018, 2020)    2,018.055 1.637

3. Empirical Results and Interpre‑
tation

3.1. Logit Regression Results

Before presenting the Logit regression results, we
conducted pairwise Pearson correlation analyses to as‑
sess potential multicollinearity among the independent
variables. While certain variable pairs—such as age
and old‑age allowance, or cognitive ability and primary
caregiver—exhibited moderate correlations, the major‑
ity of coefficients were below 0.5, with the highest be‑
ing approximately 0.43. According to Dormann et al. [40],
a commonly accepted threshold is |0.7|, above which
multicollinearity may significantly distort model esti‑
mates. As none of the correlation coefficients in our anal‑

ysis approached this threshold, we conclude that multi‑
collinearity does not pose a substantial threat to the re‑
liability of our regression results.

Based on CLASS data from 2016, 2018, and 2020 (N
= 12,263), this study systematically identified the factors
associated with rural elderly individuals’ participation in
agricultural labor using two sets of Logit models, with the
results presented in Table 2. In both models, the depen‑
dent variable is whether the respondent engaged in agri‑
cultural labor (Agri‑work = 1). Model 1 includes key ex‑
planatory variables such as individual characteristics, fam‑
ily structure, and health status. Model 2 extends the spec‑
ification by incorporating province fixed effects to con‑
trol for unobserved regional heterogeneity—such as differ‑
ences in agricultural policy, climate, and infrastructure—
thereby enhancing the robustness of the estimation.
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Table 2. Determinants of agricultural labor participation: logit regression results.
Model 1 Model 2

Variable Agri‑Work Agri‑Work

Age −0.0883*** (−18.80) −0.0954*** (−19.07)
Gender 0.127** (2.83) 0.173*** (3.57)
Hukou 1.774*** (14.18) 1.809*** (12.95)
Religious affiliation −0.492*** (−4.78) −0.258* (−2.21)
Cognitive ability 0.0627*** (7.00) 0.0260** (2.83)
Marital status (Married with spouse REF)
Widowed −0.0388 (−0.72) −0.0569 (−0.99)
Divorced −0.412 (−1.33) −0.447 (−1.20)
Never married 0.427 (1.55) 0.195 (0.77)
Children F 0.155*** (7.56) 0.0830*** (3.69)
Children M 0.156*** (6.50) 0.0624* (2.37)
Cohabitants −0.00438 (−0.25) −0.0434* (−2.27)
Health −0.190*** (−7.52) −0.208*** (−7.48)
Pain 0.186*** (4.04) 0.0690 (1.37)
Eldercare setting (Own home REF)
Children’s home −0.417*** (−6.53) −0.506*** (−7.43)
Community daycare center −0.288* (−2.31) −0.339** (−2.60)
Nursing home −0.255 (−1.75) −0.243 (−1.63)
Undecided 0.344*** (4.85) −0.0563 (−0.73)
Other −0.301 (−0.35) 0.791 (0.84)
Primary caregiver (Government REF)
Society −0.0807 (−0.93) 0.0282 (0.31)
Children −0.421*** (−4.70) −0.384*** (−3.89)
Self or spouse −0.122 (−1.08) −0.170 (−1.36)
Shared responsibility −0.258** (−3.09) −0.440*** (−4.70)
Old‑age allowance 0.424*** (6.88) 0.435*** (6.57)
Subsistence allowance 0.118 (1.37) −0.173 (−1.69)
Basic pension 0.432*** (9.02) 0.306*** (5.40)
Year (2016 REF)
2018 2.253*** (24.51) 2.264*** (23.60)
2020 1.387*** (13.38) 1.781*** (14.89)
Province fixed effects YES

_Cons 1.440*** (3.77) 1.890*** (4.63)
N 12263 12202

Note: *** p < 0.01, ** p < 0.05, * p < 0.1: t statistics in parentheses. The dependent variable in both Model 1 and Model 2 is a binary indicator of agricultural labor
participation (Agri‑work = 1). Model 2 additionally controls for Province fixed effects to account for regional heterogeneity.

The empirical results indicate that, regarding in‑
dividual characteristic variables, age showed a signifi‑
cant negative association with agricultural labor partici‑
pation in both models (coefficients: −0.088 to −0.095, p
< 0.001). Male respondents consistently showed higher
participation rates than females, with the coefficient in‑
creasing from 0.127 (Model 1) to 0.173 (Model 2) after
incorporating regional fixed effects. Agricultural Hukou
maintained a strong positive association across specifi‑
cations (coefficients: 1.774–1.809, p < 0.001). Religious
affiliation showed a negative association that remained
significant though attenuated in Model 2 (from p < 0.01
to p < 0.05). Cognitive ability demonstrated a positive as‑
sociation in both models, though the effect weakened in

Model 2 (from p < 0.001 to p < 0.01).
Concerning family characteristic variables, both

thenumberof daughters and thenumberof sons showed
positive associations, though these effects weakened
substantially after regional controls. The coefficient
for daughters decreased from 0.155 (Model 1) to 0.083
(Model 2), while for sons it dropped from 0.156 to 0.062.
The number of cohabitants showed a significant nega‑
tive association only in Model 2 (coefficient: −0.043, p
< 0.05).

Regarding health characteristic variables, Hypoth‑
esis 1 predicted that better health would be associated
with increased labor force participation. Better self‑
rated health maintained a strong positive association
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across both models (coefficients: −0.190 to −0.208, p
< 0.001). The pain experience variable showed a posi‑
tive association inModel 1 (coefficient: 0.186, p < 0.001)
that became insignificant in Model 2. Potential reasons
include the possibility that elderly individuals experi‑
encing bodily pain may be doing so because they are
still engaged in labor (reverse causality), or that the
Pain variable measures experiences over a past period,
while labor participation refers to the current situation.
The analysis of self‑rated health data provided support
for H1.

Considering subjective perception characteristic
variables, Hypothesis 2 predicted that rural elderly with
stronger independent elderly care awareness would be
more likely to engage in agricultural labor. Those pre‑
ferring care in their children’s homes showed signifi‑
cantly lower labor participation than those preferring
their own homes (coefficients: −0.417 to −0.506, p <
0.001). Similarly, expecting children as primary care‑
givers was negatively associated with participation com‑
pared to expecting government support (coefficients:
−0.384 to −0.421, p < 0.001). Preferences for commu‑
nity daycare and shared care responsibility also showed
significant negative effects, reinforcing the notion that a
greater reliance on family or institutional care correlates
with reduced agricultural labor engagement. The regres‑
sion results supported H2.

Examining social security characteristic variables,
Hypothesis 3 predicted that rural elderly individuals re‑
ceiving social security benefits would be less likely to
participate in agricultural labor. Contrary to predictions,
both old‑age allowance (coefficients: 0.424–0.435, p <
0.001) and basic pension (coefficients: 0.306–0.432, p
< 0.001) were positively associated with agricultural la‑
bor participation. One possible explanation is that these
benefits may improve recipients’ health and living con‑
ditions, thereby enabling them to continue working. Al‑
ternatively, pension amounts may reflect past contribu‑

tions, and thosewho contributedmoremay also bemore
inclined to remain active. The subsistence allowance
showed no significant effect on labor participation. Hy‑
pothesis 3 was not supported.

3.2. Robustness Checks

To test the robustness of ourmain findings, we con‑
ducted a series of additional regressions using alterna‑
tive dependent variables and modified samples. Specif‑
ically, Model 3 estimates a baseline Logit regression
with the original set of independent variables and uses
“Work” (working = 1; not working = 0) as the dependent
variable. Model 4 builds upon Model 3 by incorporat‑
ing province fixed effects to account for unobserved re‑
gional heterogeneity—such as differences in policy, in‑
frastructure, and climate. Model 5 restricts the sample
to respondents engaged in agricultural work and further
includes economic condition variables (log_income and
log_expand),whichwere excluded from themainmodels
due to high rates of missing data.

To further examine the sensitivity of the estima‑
tion results to variable and sample specifications, we
conducted robustness checks through alternativemodel
configurations. First, Models 3 and 4 assess the consis‑
tency of the findings by substituting the dependent vari‑
able with general employment status, with Model 4 ad‑
ditionally controlling for province fixed effects. Second,
Model 5 employs a reduced sample of agricultural work‑
ers and incorporates economic condition variables to as‑
sess the robustness of the results against omitted vari‑
able bias. The estimation results across all three models
in Table 3 consistently indicate that individual charac‑
teristics, family structure, health status, subjective per‑
ceptions, and social security factors remain statistically
significant predictors of labor participation. These find‑
ings reinforce the robustness and reliability of the base‑
line regression results.

Table 3. Robustness checks via dependent variable substitution and sample modification.
Model 3 Model 4 Model 5

Variable AnyWork AnyWork Agri‑Work

Age −0.0931*** (−20.20) −0.0978*** (−20.08) −0.0865*** (−12.52)
Gender 0.219*** (4.98) 0.269*** (5.73) 0.167* (2.26)
Hukou 1.101*** (11.09) 1.099*** (9.84) 1.625*** (7.68)
Religious affiliation −0.267** (−2.89) −0.0880 (−0.83) −0.0117 (−0.07)
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Table 3. Cont.
Model 3 Model 4 Model 5

Variable AnyWork AnyWork Agri‑Work

Cognitive ability 0.0585*** (6.89) 0.0312*** (3.56) 0.0154 (0.90)
Widowed −0.0647 (−1.23) −0.0869 (−1.56) −0.00753 (−0.09)
Divorced −0.575 (−1.86) −0.528 (−1.37) −1.547** (−2.96)
Never married 0.146 (0.53) −0.0414 (−0.16) −0.323 (−0.70)
Children F 0.133*** (6.60) 0.0654** (2.96) 0.0377 (1.08)
Children M 0.133*** (5.67) 0.0430 (1.67) −0.0144 (−0.36)
Cohabitants 0.00996 (0.60) −0.0270 (−1.47) −0.0288 (−0.80)
Health −0.251*** (−10.20) −0.268*** (−10.10) −0.175*** (−4.02)
Pain 0.149*** (3.33) 0.0252 (0.52) 0.114 (1.48)
Children’s home −0.401*** (−6.54) −0.458*** (−7.08) −0.594*** (−6.16)
Community daycare center −0.111 (−0.91) −0.115 (−0.91) −0.470 (−1.22)
Nursing home −0.0617 (−0.45) −0.0247 (−0.17) −0.411 (−1.30)
Undecided 0.394*** (5.60) 0.0111 (0.15) −0.547** (−3.02)
Other −0.314 (−0.37) 0.289 (0.33) 0 (.)
Society −0.0764 (−0.89) 0.0311 (0.35) 0.0933 (0.35)
Children −0.459*** (−5.26) −0.433*** (−4.58) −0.493** (−2.84)
Self or spouse −0.129 (−1.19) −0.170 (−1.44) −0.209 (−1.06)
Shared responsibility −0.305*** (−3.73) −0.484*** (−5.37) −0.527** (−3.02)
Old‑age allowance 0.421*** (7.02) 0.395*** (6.18) 0.513*** (4.51)
Subsistence allowance 0.116 (1.36) −0.157 (−1.57) −0.175 (−1.09)
Basic pension 0.386*** (8.32) 0.228*** (4.23) 0.488*** (5.03)
log_expand −0.113* (−2.37)
log_income 0.0883** (3.17)
Province fixed effects YES YES

Year (2016 REF)
2018 2.097*** (24.64) 2.131*** (23.97) 2.349*** (15.77)
2020 1.149*** (11.48) 1.499*** (13.40) 0.881*** (3.49)
_Cons 2.992*** (8.28) 3.151*** (8.13) 1.216 (1.66)
N 12263 12202 5912

Note: *** p < 0.01, ** p < 0.05, * p < 0.1; t statistics in parentheses. Model 3 is the baseline Logit regression using “working (1 = employed)” as the dependent variable.
Model 4 adds province fixed effects. Relative to Model 2, Model 5 further includes economic factors (log_income and log_expand). (.) indicates the variable was
omitted due to lack of independent variation.

3.3. Heterogeneity Analysis

To explore potential heterogeneity in the effects
across different population subgroups, this study conducts
heterogeneity analyses from the perspectives of employ‑
ment status (agricultural work vs. non‑working), em‑
ployment types (agricultural work vs. non‑agricultural
work), and subjective eldercare perceptions among agri‑
cultural workers (preferring self/children‑based support
vs. government/society‑based support).
3.3.1. Heterogeneity Analysis by Employ‑

ment Situation
As presented in Model 6 of Table 4, this study clas‑

sified respondents’ employment status into engaged in
agricultural work and non‑working (agricultural work =
1; not working = 0) for analysis. As shown in Model
7 of Table 4, this study further classified respondents’
employment status into agricultural work versus non‑
agriculturalwork (agriculturalwork = 1; non‑agricultural
work = 0), analyzing differential patterns in agricultural

labor participation among rural elderly individuals.
The results indicate that, regarding individual char‑

acteristic variables, older age is associated with a sig‑
nificantly decreased likelihood of rural elderly individ‑
uals engaging in agricultural work compared to non‑
working status (Model 6), whereas this association is
non‑significant when compared to engagement in non‑
agricultural work (Model 7). Model 6 demonstrates that
male rural elderly individuals exhibit a higher probabil‑
ity of engaging in agricultural work than females; how‑
ever, Model 7 reveals that among all employed rural el‑
derly individuals, males show a higher propensity for
non‑agricultural work.

Concerning family characteristic variables, both
Models 6 and 7 demonstrate that a greater number of
daughters (Children F) is associated with an increased
likelihood of rural elderly individuals participating in
agricultural labor. The number of sons (Children M)
shows a significant positive association in Model 6 but
remains non‑significant in Model 7.
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Table 4. Heterogeneity analysis.
Model 6 Model 7 Model 8 Model 9

Variable Agric‑Workless Agric‑Nonagriwork Children, Self, or Spouse Government‑Society

Age −0.100*** (−19.62) 0.00110 (0.06) −0.106*** (−10.97) −0.0917*** (−11.01)
Gender 0.226*** (4.59) −0.449** (−3.27) 0.0836 (1.05) 0.179* (2.10)
Hukou 1.732*** (12.34) 2.549*** (9.37) 2.005*** (9.68) 1.562*** (6.19)
Religious affiliation −0.157 (−1.33) −0.708** (−2.76) −0.577** (−2.96) 0.0960 (0.52)
Cognitive ability 0.0275** (2.95) −0.0445 (−1.45) 0.00837 (0.62) 0.0536** (3.05)
Marital status (Married with spouse REF)
Widowed −0.0723 (−1.25) 0.312 (1.68) −0.108 (−1.15) −0.0834 (−0.81)
Divorced −0.520 (−1.37) 0.496 (0.53) 0.0499 (0.09) −0.386 (−0.49)
Never married 0.118 (0.46) 0 (.) 0.127 (0.31) 0.629 (1.45)
Children F 0.0803*** (3.50) 0.222** (2.71) 0.114** (3.10) 0.0295 (0.73)
Children M 0.0647* (2.41) 0.187 (1.74) 0.104* (2.37) −0.00353 (−0.08)
Cohabitants −0.0356 (−1.83) −0.147** (−2.87) −0.0546 (−1.75) −0.0533 (−1.51)
Health −0.243*** (−8.63) 0.248** (3.03) −0.247*** (−5.22) −0.164*** (−3.45)
Pain 0.0566 (1.11) 0.229 (1.60) 0.0226 (0.27) 0.268** (2.90)
Eldercare setting (Own home REF)
Children’s home −0.510*** (−7.44) −0.341 (−1.70) −0.204 (−1.45) −0.393*** (−3.85)
Community daycare center −0.282* (−2.13) −1.075*** (−3.55) −0.259 (−1.61) −0.512 (−1.20)
Nursing home −0.170 (−1.11) −1.187*** (−3.58) −0.261 (−1.26) −0.438 (−1.11)
Undecided −0.0358 (−0.45) −0.282 (−1.32) −0.309** (−2.94) 0.283 (0.94)
Other 0.690 (0.77) 0 (.) 1.044 (0.95) — —
Primary caregiver (Government REF)
Society 0.0319 (0.34) −0.0939 (−0.39) — — — —
Children −0.416*** (−4.15) 0.126 (0.47) — — — —
Self or spouse −0.159 (−1.26) −0.250 (−0.81) — — — —
Shared responsibility −0.466*** (−4.90) −0.0327 (−0.13) — — — —
Old‑age allowance 0.440*** (6.51) 0.239 (1.26) 0.357** (3.15) 0.709*** (5.91)
Subsistence allowance −0.188 (−1.80) 0.0866 (0.30) −0.0102 (−0.06) −0.293 (−1.69)
Basic pension 0.307*** (5.33) 0.621*** (4.10) 0.133 (1.41) 0.294** (2.86)
Year (2016 REF)
2018 2.331*** (24.07) 0.382 (1.37) 1.107*** (3.72) 1.987*** (13.60)
2020 1.789*** (14.77) 1.172*** (4.23) 1.182*** (4.51) 0.538 (1.86)
Province fixed effects YES YES YES YES
_Cons 2.324*** (5.61) −0.231 (−0.18) 3.643*** (4.79) 0.810 (1.18)
N 11810 3970 4137 4510

Note: *** p < 0.01, ** p < 0.05, * p < 0.1; t statistics in parentheses. (.) indicates the variable was omitted due to lack of independent variation.

For health characteristic variables, Model 6 indi‑
cates that when rural elderly individuals are in poorer
health (higher scoreson the self‑ratedHealth scale), they
are more likely to be non‑working rather than engaged
in agricultural work. In Model 7, among all employed ru‑
ral elderly individuals, those in poorer health exhibit a
reduced probability of engaging in agricultural work.
3.3.2. Heterogeneity Analysis by Subjective

Eldercare Perceptions
As presented in Models 8 and 9 of Table 4, this

study classifies respondents’ subjective perceptions of
eldercare into two categories: preferring self/child‑
based eldercare (1) and preferring government/society‑
based eldercare (0), to analyze differential patterns in
agricultural labor participation among rural elderly in‑

dividuals. The results indicate that, regarding individual
characteristic variables, in Model 9, among rural elderly
individuals who prefer government or society‑based el‑
dercare, males exhibit a significantly higher probability
of engaging in agricultural work compared to females,
while Cognitive ability shows no significant association.
In Model 8, gender demonstrates no significant influ‑
ence, but individuals with higher Cognitive ability dis‑
play a greater probability of engaging in agricultural la‑
bor. Concerning family characteristic variables, Model 8
indicates that a greater number of both daughters (Chil‑
dren F) and sons (Children M) is associated with an in‑
creased likelihood of engaging in agricultural work. In
Model 9, however, among rural elderly individuals who
prefer government or society‑based eldercare, neither
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Children F nor Children M shows a significant associa‑
tion. For health characteristic variables, Model 9 demon‑
strates that rural elderly individuals who prefer govern‑
ment or society‑based eldercare and experience bodily
Pain exhibit a higher probability of participating in agri‑
cultural work (reverse causality), whereas in Model 8,
Pain exerts no significant association. Examining subjec‑
tive eldercare perception characteristic variables, Model
9 reveals that elderly individuals who prefer to be cared
for in children’s homes have a significantly lower proba‑
bility of participating in agricultural work compared to
those who prefer their own home; however, in Model 8,
the perceived Primary caregiver shows no significant as‑
sociation.

Regarding social security characteristic variables,
Model 9 reveals that among rural elderly individu‑
als who prefer government or society‑based eldercare,
those covered by the Basic Pension exhibit a higher
probability of engaging in agricultural work, whereas in
Model 8, the Basic Pension shows no significant associa‑
tion.

4. Discussion

The analytical results demonstrate that health sta‑
tus is a significant factor associated with participation
in agricultural work among rural elderly individuals.
Elderly individuals with better self‑rated health were
found to have a higher likelihood of engaging in agricul‑
tural work, aligning with findings from domestic schol‑
ars. Wu’s empirical analysis of rural Jiangsu Province
concluded a positive relationship between health sta‑
tus and agricultural labor participation among rural el‑
derly [41]. Yang et al. found that chronic health shocks
reduce the agricultural labor time of rural elderly in‑
dividuals but do not compel them to abandon agricul‑
tural work itself due to livelihood pressures, whereas
acute health shocks directly affect labor participation;
health shocks themselves impact labor productivity [42].
Scholars have identified linkages among health level, la‑
bor participation, and elderly poverty, noting that health
level influences labor quality and the extent of partici‑
pation, thereby affecting actual poverty levels through
economic income and mental state. Compared to ur‑

ban residents with comprehensive security systems, ru‑
ral residents are more significantly impacted by health
levels, leading to the conclusion that “health shows a
clear positive associationwith residents’ labor participa‑
tion, and rural elderly residents aremore significantly af‑
fected than other groups; health influenceswelfare rates
among rural elderly residents” [43]. As a core element of
human capital, health deserves increased emphasis in
the development of social security and healthcare sys‑
tems.

A noteworthy finding is the strong association be‑
tween the subjective perceptions of eldercare among ru‑
ral elderly individuals and their participation in agricul‑
tural work. Those preferring to be cared for in their
own home were significantly more likely to be engaged
in agricultural labor than other groups. This tendency
can be interpreted through the lens of agricultural pro‑
duction as a means of providing self‑reliant support for
old age. Supported by agricultural production, elderly
individuals generally require no eldercare responsibil‑
ity from their children. Only when they have completely
lost their agricultural production capacity do they ne‑
cessitate financial support from their offspring. At this
stage, children provide sustenance “according to con‑
science”, while the elderly adopt “spousal cohabitation
with mutual care”. Most elderly minimize economic de‑
mands, maintaining basic subsistence levels to preserve
economic surplus for offspring. Only when approach‑
ing end‑of‑life dependency do they fully rely on sons’
support. This implies that, although dual eldercare op‑
tions exist, land‑based self‑support remains the primary
mode of care during old age. Given exorbitant urban liv‑
ing costs, offspring’s income sustains only basic needs,
leaving them unable to provide comprehensive care for
their elders. Consequently, offspring typically provide
auxiliary support—transferring land resources or sup‑
plementing agricultural labor—rather than monetary
care. Such support constitutes indirect supplementation
to self‑reliance. Amidst waning generational support,
rural elderly shoulder greater pressures to seek stable
self‑support pathways. Improved agricultural technol‑
ogy enhances independent farming capacity, thereby ful‑
filling self‑sustaining needs. Thus, “elderly agriculture”
not only alleviates potential care crises but also sustains
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autonomous living among vulnerable elderly, serving a
critical role in realizing family‑based eldercare.

Lastly, social security coverage is significantly as‑
sociated with participation in agricultural work. Re‑
ceiving an Old‑Age allowance or Basic Pension is asso‑
ciated with an increased likelihood of participation. Aca‑
demic conclusions remain inconsistent: Liu and Liu [44]

foundpension security’s “income effect” outweighs “sub‑
stitution effect”, reducing labor participation; Liu [45] ob‑
served pension insurance increases participation likeli‑
hood. Other studies indicate that pension coverage re‑
duces employment likelihood, with limited effects [46,47].
Crucially, persistent rural‑urban economic disparities
limit household financial accumulation. In 2024, China’s
per capita disposable income reached 41,314 CNY, with
rural residents at 23,119 CNY. Despite expanding cov‑
erage, absolute social security levels remain insufficient
to meet the needs of rural elderly populations. Conse‑
quently, land remains fundamental to livelihood secu‑
rity, and the elderly continue agricultural labor while re‑
taining their work capacity.

5. Conclusion

This study employed threewaves of the China Longi‑
tudinal Aging Social Survey (CLASS) data within the theo‑
retical frameworks of active aging and productive aging,
and utilized Logit regression models to examine the in‑
fluence of various factors on the participation of rural el‑
derly individuals in agricultural production work. Robust‑
ness checks were conducted by substituting the depen‑
dent variable and altering the sample, alongside hetero‑
geneity analyses. The empirical results indicate that indi‑
vidual characteristic variables, family characteristic vari‑
ables, health characteristic variables, subjective percep‑
tion characteristic variables, and social security character‑
istic variables all exert a statistically significant influence
on the agricultural labor participation of rural elderly in‑
dividuals, demonstrating robust findings. Specifically, be‑
ing male, possessing agricultural Hukou, higher Cognitive
ability, a greater number of children (both daughters and
sons), better self‑rated health, experiencing bodily pain,
preferring to be cared for in one’s own home (Eldercare

setting), and receiving either theOld‑Age allowance or the
Basic Pension all display a significant positive influence on
participation in agricultural labor.

Health status is a key predictor of labor partici‑
pation of the elderly. While elderly individuals typi‑
cally exit the labor force due to poor health, many con‑
tinueworking as long as their physical conditionpermits.
However, instances remain where some rural elderly en‑
gage in persistent, potentially indefinite labor due to eco‑
nomic pressures or familial obligations. Therefore, pol‑
icy efforts should prioritize enhancing human capital in‑
vestment in rural areas, particularly improving medical
security mechanisms for middle‑aged and elderly popu‑
lations. When formulating social security policies, opti‑
mizing the contribution and benefit mechanisms of pen‑
sion insurance is paramount. This must balance the in‑
centive to contribute with the avoidance of indiscrimi‑
nate elevation of pension benefit levels, thereby foster‑
ing an environment that supports both the sustainable
development of pension insurance and a positive, effec‑
tive labor supply among the elderly. Additional policy
support should be directed to the impoverished elderly
to prevent survival‑driven overwork.

For rural elderly individuals who exhibit strong
preferences for self‑based eldercare, engagement in agri‑
cultural production is strongly linked to an extended ca‑
pacity for self‑reliant old‑age support. Income derived
from agricultural activities signifies not merely the ful‑
fillment of economic and livelihood requirements but
crucially enables the elderly to accomplish personal life
tasks through agricultural labor and derive a sense of
meaning. Accordingly, agricultural policies should rein‑
force the protection of land management rights to en‑
sure land serves as a key productive resource for el‑
derly farmers. Simultaneously, relaxing restrictions on
land adjustments can facilitate agricultural cultivation
and machinery usage by rural elderly individuals appro‑
priately. Furthermore, the advancement of agricultural
modernization must not overlook the welfare of small‑
holder farmers. Ensuring accessible agricultural produc‑
tion conditions is crucial to maintaining the sustainabil‑
ity of elderly smallholders and supporting their healthy
and dignified aging.
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6. Limitations and Future Research
This study has several limitations that warrant ac‑

knowledgment. First, the reliance on self‑reported mea‑
sures (e.g., health status) may introduce subjective bias.
Future research could integrate objective health indica‑
tors to improve validity. Second, economic variables
were limited by missing data, which prevented their in‑
clusion in primary models. More complete economic
data collection and mixed‑methods approaches are rec‑
ommended to clarify underlying mechanisms and contex‑
tual factors. Third, despite identifying robust associations,
unobserved confounders and potential reverse causality
prevent definitive causal interpretation. Subsequent stud‑
ies should employ fixed‑effects models or instrumental
variable techniques to strengthen causal inference.
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