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China is contending with an unprecedented demographic challenge, as its total
fertility rate (TFR) fell to 1.18 in 2022, well below the replacement level of 2.1. Despite
policy relaxations that allowed two children in 2016 and three in 2021, fertility rates
continued to decline. In 2025, the government introduced direct cash subsidies (¥3,600 per
child annually), alongside local allowances. This study employs an ARIMA baseline forecast
and an exponential-decay semi-elasticity framework, calibrated with international evidence
on fertility responses to financial incentives, to evaluate the effects of these subsidies.
Findings suggest only modest gains: by 2030, subsidies are projected to raise TFR by 0.006—
0.029 children per woman, depending on generosity. These findings suggest that cash
transfers alone may not be sufficient to reverse fertility decline. What this pattern suggests,
therefore, is that comprehensive reforms addressing structural barriers, such as childcare,
housing, and workplace flexibility, appear to be needed to potentially achieve what might
represent a sustainable fertility recovery.

Fertility decline, cash subsidies, demographic policy, ARIMA model, exponential
decay.

China is confronting a demographic crisis. China's total fertility rate reached 1.18 children per
woman of childbearing age in 2022 from a level well below the generational replacement of around
2.1 in recent years [1]. In such a scenario, the population of China started to decline in the early
2020s. Demographic experts attribute significant portions of China's population decline to structural
factors with high costs of raising children and male-skewed sex ratios, for instance [2,3]. Analysis
finds it difficult to reverse population decline under current structural conditions [4].

In turn, the Chinese government relaxed birth-control policies gradually by first lifting the ban on
having two children per family starting in 2016 and then allowing three children per family starting
in 2021. However, these policies have only had a temporary effect. A surge in births after 2016
damped back down to a declining trend, for example [5]. During 2024-2025, the Chinese
government launched policies providing direct monetary incentives to have children. In July 2025,
central authorities announced a subsidy of 3,600 yuan per child from birth to age three annually [6].
Local governments have been supportive of this national policy for the past two years. Provincial
and city governments have implemented various child allowances from about 1,000 yuan to 100,000
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yuan per child over their jurisdictions in addition to housing and education subsidies, for instance
[7].

Regardless, demographic analysts report that 3,600 yuan per child is not much compared with the
high cost of raising children [8].

To appreciate the expected impact of China's fertility subsidies, it is illuminating to study
instances in other low-fertility settings. International studies on cash subsidy policies offer relevant
evidence. The Family 500+ in Poland amounted to ~0.5% of GDP and initially raised TFR by 13—
15% [9,10], whereas the maternity capital grants in Russia increased long-run fertility by about 0.15
children per woman [11].

This study simulates the impact of cash subsidies on national fertility in China using a two-step
design. First, fit an ARIMA model to produce a counterfactual forecast of fertility in China in the
absence of any new interventions. Second, include policy scenarios in the model using an
exponential-decay semi-elasticity design and international evidence on fertility responses to
financial incentives [12,13]. This design captures both the strong responsiveness of fertility to
subsidy generosity at the outset, as well as the waning impact over time, consistent with
international experience.

By comparing historical data with international experiences, the paper investigates whether new
Chinese subsidies can be expected to move birth rates hardly at all. If fertility rates increase only
slightly but transfers are substantial, this suggests that it is necessary to complement the discussion
about new policies with an argument in favor of extensive structural reforms such as the further
development of childcare, housing support, and protection in the workplace. The intention of this
paper is to contribute to the debate on fertility policy by offering realistic basis assumptions for both
the expected near- and long-term effects of fiscal fertility policies.

Low fertility is a global trend. Is China’s low fertility different from the rest of the world?

China’s total fertility rate (TFR) dropped to around 1.2 by 2022, far below the replacement level
of 2.1. People face many cultural and economic constraints that make them disinclined to have
children. These include high costs of raising children, the housing pressure, and male-oriented
cultural values [2,3]. Before the introduction of the subsidy policy, a comprehensive survey in
eastern China found that only 15.1% of couples with young children wanted to have a second child,
reflecting a low fertility intention [14].

Experience around the world shows that money can boost fertility, but the increase is usually
small and temporary. For example, the fertility rate increased by approximately 13% to 15% in
Poland due to the family welfare program [9]. A systematic review concludes that although most
fiscal incentives offer a temporary boost, the long-term impact depends on whether there is
accompanying support in areas such as childcare and parental leave [15].

Previous studies in China have reached similar conclusions. Results from surveys show that
money can boost fertility willingness in some households, but the response is small and confined to
those who already want a second child [14]. Most couples mention the high costs of housing and
education, as well as the time required for raising children, as factors that prevent them from having
more children, all of which subsidies cannot address. Demographers have long used statistical
models and time-series approaches to predict fertility trends. For example, using the Holt
exponential smoothing method to impute missing values, a study forecasted that fertility in China
would continue to decline [16]. India’s TFR has also been reliably forecasted by ARIMA models in
a classical framework and a Bayesian framework [17]. Holt methods capture broad trends, whereas
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comparative studies show that ARIMA models often provide more accurate forecasts. Recently,
researchers have included hypothetical policy changes in forecasting exercises. They found that
subsidies cause a temporary increase unless they are embedded in some structural change. In a
comparative study of Norway and Spain, only generous and gender-inclusive family policies led to
sustained increases in fertility, while limited support led to a return to the fertility rates before the
crisis [18].

Therefore, the literature suggests that direct cash subsidies may marginally increase fertility in the
short term, but the impacts of cash decline over time unless accompanied by structural changes. The
literature also shows that initial increases in fertility in three countries (China, Russia, and Poland)
are followed by stagnation or decline [9,11,16]. Forecasting studies indicate that small changes in
policy will only lead to temporary improvements, and fertility will continue to decline unless there
are significant cultural and institutional changes [15].

3. Methodology
3.1. Data source

Annual fertility (China TFR) and GDP per capita data were extracted from the World Bank World
Development database Indicators [19]. All variables and covariates (e.g., GDP per capita) are World
Bank statistics. The baseline fertility time series spans back to 1960-2023, as this is the largest time
period available.

3.2. Baseline prediction using an ARIMA model

An ARIMA time-series model was fit to the previous TFR data. An ARIMA model captures
autocorrelation and long-term trends and is a standard econometric forecast. Following the
procedure in [17], the Auto ARIMA package in R was used to fit an optimal ARIMA(p,d,q) model to
the data by the information criteria. The fitted model is then used to extend the trend to obtain
annual TFR for 2024-2030 under a baseline scenario with no new policies.

The general ARIMA model takes the form:

(1-@L—@L2—..—¢pLp)(1—L)dX =(1+460L+0L2+ ...+ 0eLp)e (1)

Where:

* X =log(TFR) at time t

* L = lag operator

* d = degree of differencing

* (p; = autoregressive parameters

* 0; = moving average parameters

* £ = error term

The fitted model is then used to make a "baseline" estimate of annual TFR from 2024-2030,
which is a scenario in which no further policy changes are expected. This baseline would predict
that fertility continues to decrease toward low levels, which has been the trend in the past [19].

3.3. Simulation of child subsidy impacts on fertility

The simulation examines the impacts of child subsidies beginning in 2025 under two policy
scenarios. Scenario A reflects a moderate subsidy of 3,600 yuan per child per year (around $514),
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which is exactly what the newly released central government policy announced. Scenario B reflects
a generous subsidy of 12,000 yuan per child per year (around $1,714), which represents the upper-
bound scenario for the generosity of child subsidies.

To capture fertility effects, the analysis applies an exponential-decay semi-elasticity model
calibrated on international estimates of family policy responsiveness [12,20]. The change in fertility
relative to baseline projections is expressed as:

TFRicenario — TFRi)aseline % [1 LAY x 6_/\(t_2025)} (2)

Where:

« TFRMeme denotes the forecasted total fertility rate without new subsidies,

« A% is the initial proportional fertility response (expressed as a percent increase),

» )\ is the decay coefficient, capturing attenuation of effects over time,

* The exponential term ensures that the policy impact gradually diminishes.

To reflect the waning effectiveness of subsidies over time, an exponential decay factor is applied.
While the magnitude of fertility responses to policies is strongest in the immediate period after
introduction, the long-term effect declines as households adapt their expectations and behavior. In
line with this view, the OECD notes that “family policy impacts are generally more pronounced in
the short run, although their long-term effects tend to be smaller” [20]. In line with this conclusion,
the decay coefficient is set to 0.25, so the half-life is around 2.8 years. This follows standard
demographic modelling practice for policy effects to decay within 2—-3 years and ensures that
impacts are not negligible in the medium term but do not exaggerate persistence.

Empirical studies suggest that every additional PPP-adjusted $1,000 subsidy per child is associated
with an increase in TFR. For example, in Germany, research finds that child benefits significantly
boost fertility rates [12]. Based on the calculations from these findings, this translates to
approximately 1.7% per $1,000 PPP. Considering China's social, economic, and cultural context—
including substantially higher child-rearing costs and more conservative fertility preferences relative
to Europe [13]—it is reasonable to adopt a more conservative semi-elasticity range of 1.2%—1.6%
per USD 1,000 PPP when applying these estimates to Chinese households. Applying this elasticity
to China’s subsidy levels, the following estimated impacts from each scenario are obtained: Scenario
A gives an additional subsidy of CNY 3,600 (~USD 857 PPP) per child per year. Multiplying 0.857
by the semi-elasticity range 0.012 — 0.016 implies a proportional fertility gain of +1.0% to +1.4%
relative to baseline. Scenario B gives an additional subsidy of CNY 12,000 (~USD 2,857 PPP) per
child per year. Multiplying 2.857 by the semi-elasticity range 0.012 — 0.016 implies a proportional
fertility gain of +3.4% to +4.6% relative to baseline.

The ARIMA baseline forecast forecasts that China’s TFR will continue to decline over 2024-2030.
The fitted model forecasts that the TFR of around 0.949 in 2024 will decline to around 0.790 by
2030. This downward trend is in line with previous studies predicting a continued downward trend
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without policy change [16]. Figure 1 shows the black baseline prediction, and the two subsidy
scenarios: Scenario A (¥3600 per child, conservative) in blue and Scenario B (¥12,000 per child,
aggressive) in red. By 2030, without any subsidy, TFR is predicted to be around 0.790 children per
woman.

China Fertility Subsidy Scenario Analysis (Exponential Decay A=0.25)
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Figure 1. Forecasted TFR for China under baseline and subsidy scenarios (2024—2030). (picture
credit: original)

For Scenario A, the subsidy yields a small impact. In 2025, the TFR increases from 0.916 to
0.927-0.929, a percent increase of +1.0% to +1.4%. In subsequent years, the impact decays rapidly
due to the effect of A. The TFR reaches 0.796—0.798 in 2030, a percent increase of +0.7% to +1.0%
over baseline.

For Scenario B, the larger subsidy results in a larger percent increase. In 2025, the TFR increases
to 0.947-0.958, a percent increase of +3.4% to +4.6%. In subsequent years, the percent increase
decays rapidly due to the effect of A. The TFR reaches 0.809—0.820 in 2030, a percent increase of
+2.4% to +3.7% over baseline. Even with the larger subsidy in Scenario B, the long-term gain in
TFR is small relative to the amount required to reach replacement-level TFR.

Quantitatively, the results are displayed in Tables 1 and 2, which display the annual TFR for the
baseline and Scenarios A and B, respectively, along with the percent increase compared to the
baseline.

Table 1. TFR projection results and subsidy effects of Scenario A

Year Baseline Prediction Scenario A Scengrio A Increase in TFR_Low Increase in TFR_High
Low High (%) (%)

2024 0.949 / / / /

2025 0.916 0.925 0.929 0.98 1.42

2026 0.882 0.889 0.892 0.81 1.15

2027 0.855 0.862 0.864 0.71 1.06

2028 0.830 0.835 0.838 0.60 0.96

2029 0.809 0.814 0.817 0.61 0.98

2030 0.791 0.795 0.798 0.57 0.95

168



Proceedings of ICFTBA 2025 Symposium: Data-Driven Decision Making in Business and Economics
DOI: 10.54254/2754-1169/2025.BL28159

Table 2. TFR projection results and subsidy effects of Scenario B

Year  Baseline Prediction Scenario B Scengrio B Increase in TFR_Low Increase in TFR_High
Low High (%) (%)

2024 0.949 / / / /

2025 0.916 0.947 0.958 3.39 4.59

2026 0.882 0.904 0.914 2.53 3.28

2027 0.855 0.873 0.878 2.09 2.73

2028 0.830 0.843 0.847 1.63 2.04

2029 0.809 0.819 0.823 1.25 1.62

2030 0.791 0.798 0.801 0.97 1.67

These results suggest that direct cash transfers have only a small impact on China’s aggregate
TFR. Under conservative subsidy (Scenario A), an additional ~0.006—0.008 children are expected
per woman by 2030. Under the high-subsidy case (Scenario B), an additional ~0.018—0.029 children
are expected per woman by 2030 (i.e., if subsidies were to be tripled from ¥3,600 to ¥12,000, the
long-run TFR increase is only ~0.7-3.7%). In other words, cash transfers cannot reverse the decline
in replacement fertility.

Moreover, results from scenario projections show the importance of diminishing returns.
Scenario B leads to a larger absolute increase in TFR in the first year, but the percentage effect on
TFR declines over subsequent years due to the exponential decay (A = 0.25) [9]. This pattern echoes
previous experiences with policies that temporarily raised birth rates (e.g., Poland) [9]. These results
corroborate findings that only generous and gender-inclusive family policies can lead to significant
fertility increases, while moderate or one-off support leaves fertility at low levels [10].

In sum, cash subsidies are so small as to be inconsequential to China’s TFR. Even under
optimistic assumptions, the model predicts an increase of a few percent at most. It reinforces the
view that other structural factors, such as housing, childcare, and career support, must also be
addressed [14]. Given the limited effectiveness of direct cash transfers, it is clear that a
comprehensive fertility policy is needed. Given the modest positive step of ¥3,600 and the
diminishing returns, it is also clear that increasing payment returns diminishes benefits. Perhaps
policy resources could do more if applied to addressing structural barriers and offering a
comprehensive fertility policy. That is, a combination of modest cash transfers with reforms in
education, housing, and workplace flexibility may achieve the greatest demographic impact [15].

Parents in surveys report that work-life stress, housing costs, and education costs are bigger barriers
to childbearing than direct monetary benefits [14]. Scenario simulations show that direct cash
transfers result in only small, short-term increases in fertility. A comparison of subsidy intensity in
terms of percentage of GDP helps explain part of the difference: Poland’s Family 500+ reached
approximately 0.5% of GDP and led to a significant fertility boost, while China’s current subsidy,
around 0.02% of GDP, has produced only modest gains [9]. This suggests that China’s limited
fertility response may stem both from the relatively small scale of subsidies and from the fact that
cash transfers alone are insufficient. Without other policy reforms, China’s overall fertility is
expected to continue to decline in the next decade. Evidence from low-fertility contexts shows that
comprehensive policies—including support for childcare, gender-equal parental leave, and flexible
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work arrangements—are more successful in maintaining higher fertility [15]. Structural and cultural
factors, therefore, fundamentally constrain the effectiveness of financial incentives alone.

In this study, a univariate ARIMA time-series model was used to project the trajectory of China’s
fertility rate and to evaluate policy scenarios in which cash subsidies were introduced as shocks to
the baseline path. The baseline forecast points to a continued, gradual decline that does not recover
to replacement level within the projection horizon. When subsidy scenarios are superimposed on the
forecast, the level of the series improves briefly, but the effect is modest and fades as the process
reverts toward its underlying trend. In other words, direct transfers can nudge near-term outcomes
but do not materially alter the medium- to long-run dynamics implied by the historical data.

Taken together with the discussion in the paper, these results underscore that fertility decisions
are shaped by structural constraints that lie beyond one-off financial incentives: the cost of childcare
and education, housing and employment pressures, time conflicts between caregiving and careers,
and expectations within households. Cash benefits can complement, but not substitute for, wider
institutional support. Policy emphasis should therefore shift from isolated transfers to a coordinated
package that expands affordable childcare, reduces schooling and housing burdens, strengthens
workplace flexibility and parental leave, and improves protection of women’s career prospects—so
that the perceived lifetime cost and risk of child-rearing are genuinely lowered.

Methodologically, the ARIMA framework offers a transparent statistical baseline but cannot
isolate causal effects of specific policies and is sensitive to model specification, sample length, and
structural breaks. The analysis should be read as evidence about tendencies in the observed series
rather than definitive estimates of policy impact. Future work can enrich the framework by
incorporating exogenous drivers (ARIMAX), testing seasonal or regime-switching variants when
appropriate, conducting rolling or recursive re-estimation to handle breaks, and comparing bundles
of policy scenarios. Overall, the study provides a practical forecasting baseline and shows that
durable improvement in fertility will depend on structural reforms working alongside, not in place
of, cash support.
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