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Introduction: The adverse impacts of natural disaster shocks threaten the sustainable development of agricultural production and exacerbate the risk of rural households returning to poverty. As a financial tool designed to support the development and production of rural households in China, the role of targeted microcredit on the economic resilience of poverty-eradicating households facing natural disaster shocks is a critical issue worthy of attention in the new era after the poverty elimination campaign.

Methods: Based on the three periods of balanced panel data from field tracking surveys conducted in China’s Liupan Mountains contiguous poverty area from 2021 to 2023, this study employs the multi-period difference-in-differences (DID) model to assess the effects of targeted microcredit on the economic resilience of poverty-eradicating households.

Results: The findings show the following: firstly, targeted microcredit significantly improves the economic resilience of poverty-eradicating households. The dynamic results suggest that the empowering effect of targeted microcredit strengthens over time. Secondly, targeted microcredit enhances the households’ economic resilience primarily by increasing operational income and human capital. Thirdly, the heterogeneity analysis demonstrates that the empowering effect of targeted microcredit on the households’ economic resilience is more pronounced among households engaged in agriculture-oriented livelihoods and stable poverty-eradicating status.

Discussion: Therefore, it is crucial to integrate various resources to innovate and develop targeted microcredit programs, stimulate the endogenous development momentum of poverty-eradicating households, thereby enhancing their economic resilience.
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1 Introduction

Globally, poverty reduction remains a significant challenge for many countries, with hundreds of millions still living below the poverty line and lacking basic living security (Liu and Li, 2017; Li et al., 2021). As one of the countries with a relatively high proportion of impoverished people worldwide, China has long been committed to poverty alleviation, implementing a series of practical measures such as targeted poverty alleviation policies and rural revitalization strategies (Liu et al., 2018; Cui et al., 2023). In 2020, China achieved its poverty eradication as scheduled, effectively resolving the long-standing issue of absolute poverty while also making significant contributions to the global efforts aimed at poverty reduction (Wu et al., 2024). To consolidate and expand the achievements of poverty alleviation and continue to promote the development of poverty-stricken areas, the State Council of the People’s Republic of China issued the document named “Opinions on Realizing the Effective Connection between Consolidating and Expanding the Achievements of Poverty Alleviation and Rural Revitalization” in December 2020. Through the joint efforts of all parties, the per capita net income of households that have reached the standard for poverty eradication was 14,342 yuan in 2022, reflecting a year-on-year increase of 14.30%, which exceeds the national average for rural residents. However, the governance of relative poverty remains a long-term and complex challenge. Some households lifted out of poverty remain vulnerable due to inadequate initial resources, unstable incomes, and limited developmental capacities (Huang et al., 2023). Under the influence of shocks such as natural disasters and epidemics, the economic conditions of poverty-eradicating households often deteriorate (e.g., a sharp decline in income) (Arouri et al., 2015), which may lead to a return to poverty and adversely affect their long-term development (Li et al., 2022; Wang and Zhao, 2023). The vulnerability of poverty-eradicating households is strongly correlated with their economic resilience (Manyena and Gordon, 2015). In the new phase of comprehensively promoting rural revitalization, it is essential to shift the focus of vulnerability analysis, such as the risk of poverty relapse among poverty-eradicating households, toward improving economic resilience.

During the period of targeted poverty alleviation (2014–2020), targeted microcredit effectively addressed the challenges of financing difficulties and high costs for registered impoverished households. This financial instrument became a crucial means for supporting poor households in developing industries and achieving stable poverty alleviation in China (Wu et al., 2024). Following the success of the poverty eradication campaign, China entered a five-year transition period during which the consolidation and expansion of poverty alleviation achievements are effectively linked with rural revitalization. Targeted microcredit will undergo further optimization and improvement to better serve the phased development goals in the new era. As a key financial product designed to support production development, targeted microcredit provides loans of “<50,000 yuan, with a three-year term, no collateral guarantees, and government interest subsidies” to rural poverty-eradicating households. By the end of 2023, a total of 277.8 billion yuan in targeted microcredit had been issued nationwide, benefiting 6.51 million poverty-eradicating households in developing specialized industries. When examining the effectiveness of targeted microcredit, existing studies primarily utilized data from the period of targeted poverty alleviation to explore its effects on poverty reduction and income enhancement. Theoretically, targeted microcredit is posited to leverage finance’s “inclusive” nature, enabling impoverished households to access more equitable credit services and productive funds with convenience, low threshold, and minimal cost (Wu et al., 2024). As a result, most scholars believe that it can encourage poor households to start businesses and seek employment (Tarozzi et al., 2015; Thanh and Duong, 2017), while also enhancing capital endowment (Oliphant and Ma, 2021), thus alleviating multidimensional relative poverty and increasing income (Garcia et al., 2020; Su et al., 2023). On the contrary, some other studies have found that microcredit may have adverse effects, such as “excessive debt” (Loubere, 2018; Zhang et al., 2018), “high investment risk and low return rate” (Tan and Lin, 2016), and “reduction in the non-farm labor force” (Crépon et al., 2015), all of which may limit income growth and even exacerbate multidimensional poverty. However, the above studies have overlooked that rural households face an uncertain external environment. Thus, more research is needed to focus on the long-term impact of targeted microcredit during the transition period for poverty-eradicating households.

The concept of resilience originated from ecology, referring to the capacity of ecosystems to absorb disturbances and maintain their functions when subjected to shocks (Holling, 1973). Subsequently, sociology scholars adopted the ecological definition of resilience (Adger, 2000), emphasizing the ability of social-ecological systems to reorganize, renew, and evolve in response to disturbances (Folke, 2006). Agricultural production is highly vulnerable when faced with natural disasters. Therefore, resilience research has gradually been applied to the agricultural field in recent years (Xu et al., 2024), including agricultural system resilience (Urruty et al., 2016; Meuwissen et al., 2019; Dardonville et al., 2020), agricultural economic resilience (Volkov et al., 2022; Gao, 2024), and agricultural poverty alleviation resilience (Lade et al., 2017). At the micro-subject level, scholars primarily focus on the economic resilience of rural households, concentrating on the following two aspects. The first aspect to consider is the connotation of household economic resilience. As the opposite of vulnerability, economic resilience refers to the ability of households to adapt to uncertain environments swiftly and to achieve sustained survival and development when faced with various pressures (Milhorance et al., 2022; Xie et al., 2024). The second aspect pertains to the measurement of households’ economic resilience. There are two widely used measurement methods in existing research. One approach involves constructing a multidimensional indicator system to measure the economic resilience index (Smith and Frankenberger, 2018; Asmamaw et al., 2019; Savari et al., 2023). This method views economic resilience as a latent capacity that reflects the influence of both observable and unobservable attributes of individuals, families, and communities (Barrett et al., 2021), and is specifically manifested in three dimensions: resistance, adaptability, and transformation (Bekele, 2022). Another standard method is the conditional moments-based approach, proposed by Cissé and Barrett (2018). This approach estimates economic resilience as the conditional probability of meeting a certain minimum welfare standard and can dynamically predict the long-term development of households under natural disaster shocks. Subsequently, some scholars have used indicators such as income, assets, and consumption poverty lines to construct household welfare standards for measuring economic resilience (McPeak and Little, 2017; Phadera et al., 2019; Yao et al., 2023; Li et al., 2024). The above studies have made significant contributions to resilience-related research, both in theoretical discussions and empirical analysis, providing a solid foundation for this article’s examination of the economic resilience of poverty-eradicating households.

In summary, economic resilience is a critical bridge connecting natural disaster shocks with household development, offering a new perspective for researching long-term poverty alleviation mechanisms and policy adjustments. Given this, this paper evaluates the impact of targeted microcredit on the economic resilience of poverty-eradicating households in the new era. Compared with existing studies, this research makes three marginal contributions to the literature. First, we incorporate natural disaster shocks into the analysis of household potential capacity, exploring the impact of targeted microcredit on the economic resilience of poverty-eradicating households from an uncertain perspective. Second, in contrast to the data derived from the targeted poverty alleviation period and cross-sectional data used in previous studies, this research utilizes three-period balanced panel data from 2021 to 2023 on China’s poverty-stricken households to evaluate the long-term effects of targeted microcredit in the post-poverty alleviation era. Third, this study further explores the heterogeneous impacts of targeted microcredit on households with different livelihood strategies and poverty-eradicating attributes in the new era.

The remainder of this paper is organized as follows. In Section 2, we analyze the theoretical mechanism of the targeted microcredit on the economic resilience of poverty-eradicating households. Section 3 introduces the research design. Section 4 presents the empirical results. Section 5 discusses the main results. Section 6 concludes our findings.



2 Conceptual definition and theoretical analysis


2.1 Measuring economic resilience of poverty-eradicating households

Building on the concept of the resilience of social-ecological systems and considering the specific characteristics of rural China, this study defines the economic resilience of poverty-eradicating households as their “capacity to avoid a return to poverty, adjust their structure to restore stability, and achieve sustainable development in the face of natural disaster shocks.” The core idea of this conceptualization is that economic resilience is a multidimensional, comprehensive capacity of households. Drawing on the household resilience research conducted by the researchers (Folke, 2006; Smith and Frankenberger, 2018; Bekele, 2022), this study evaluates the economic resilience of poverty-eradicating households across three dimensions: absorptive capacity, adaptive capacity, and transformative capacity.

First, absorptive capacity refers to the ability of households that have escaped poverty to resist natural disaster shocks and prevent a relapse into poverty. Financial assets and productive capital serve as these households’ financial and physical resources, which can be liquidated to maintain economic stability in the face of natural disaster shocks (Tan et al., 2020). The risk of returning to poverty and income stability are critical indicators of the economic vulnerability for poverty-eradicating households and are directly linked to their absorptive capacity (Do, 2023). Second, adaptive capacity refers to the ability of households that have escaped poverty to adjust their resource allocation to recover swiftly from the adverse impacts of shocks. A higher dependency ratio indicates a heavier support burden for the household, making it more difficult to recover from shocks (Atara et al., 2020). The support provided by the government, relatives, friends, neighbors, and various organizations reflects the household’s capacity to access external resources. This support is crucial to cope with sudden shocks and enhance adaptability (Xiong and You, 2019). Third, transformative capacity refers to the ability of households that were lifted out of poverty to proactively adapt and innovate their livelihood models in response to natural disaster shocks, ultimately achieving self-sustained development. Digital literacy reflects a household’s ability to acquire and utilize information, knowledge, and opportunities in the digital era and is a critical indicator of transformative capacity (Xie et al., 2024). Formal education and skills training represent the household’s ability to acquire new knowledge and are closely related to its transformative capacity (Quandt, 2018).



2.2 Theoretical analysis and research hypotheses


2.2.1 Targeted microcredit and the economic resilience

This study builds on the approach of Folke (2006), viewing resilience as a dynamic and multifaceted capability. Rooted in the theoretical framework of social-ecological system resilience, this concept captures how such systems can absorb impacts, adapt to change, and undergo transformation when faced with natural disaster shocks. On a smaller scale, households act as individual units whose economic resilience relies not only on external system support but also on their ability to adjust proactively and respond strategically. Therefore, this study analyzes the impact of targeted microcredit on households’ economic resilience from the following three dimensions. In terms of absorptive capacity, most formal financial institutions in China, such as credit unions and banks, tend to exclude disadvantaged rural households to control operational risks and reduce transaction costs, thereby leaving these households vulnerable to financial constraints (Wu et al., 2024). Targeted microcredit can provide these households with collateral-free loans needed for production and operational activities, easing liquidity constraints and improving their ability to withstand financial shocks (Arouri et al., 2015; Goodspeed, 2016), thus enhancing their resilience to remain stable and avoid falling back into poverty. In terms of adaptive capacity, targeted microcredit can increase households’ productive capital, help optimize the allocation of production factors, improve production and operational efficiency (Shano and Waje, 2024), and encourage households to transition from traditional, single livelihood to more diversified strategies (Jia et al., 2013). This transition ultimately strengthens households’ resilience to adapt to natural disaster shocks. Regarding transformative capacity, households that have escaped poverty have long been politically, economically, and socially disadvantaged, making it difficult to access credit markets and overcome inherent capacity constraints effectively. Targeted microcredit facilitates the integration of these households into industrial development through production technology training, stimulates their endogenous development motivation, and ultimately strengthens their capacity for sustainable development (Garcia et al., 2020). Based on the above analysis, this paper proposes Hypothesis 1.


H1: Targeted microcredit can enhance the economic resilience of poverty-eradicating households.
 



2.2.2 Targeted microcredit, operational income and the economic resilience

The suddenness and persistence of natural disaster shocks can cause poverty-eradicating households to lack financial support, restricting the sustainable development of their production and business activities, thereby leading to economic vulnerability (Xie et al., 2024). Operational income, as the primary source of household revenue, is the fundamental guarantee and critical driving force for achieving survival and development. Targeted microcredit is crucial in promoting production and operational activities, ensuring operational income, and enhancing the households’ economic resilience (Su et al., 2023). On the one hand, targeted microcredit can stimulate the endogenous development motivation of poverty-eradicating households by fostering aspirations and knowledge, thereby improving job satisfaction and labor enthusiasm. This, in turn, promotes operational income growth, enhances the households’ economic resilience, and facilitates sustainable development (Garcia et al., 2020). On the other hand, targeted microcredit provides financial support to households that have escaped from poverty, enabling them to transfer land for large-scale operations. This process can leverage economies of scale, resulting in a significant increase in agricultural operational income and enhancing the household’s ability to cope with natural disaster shocks. In summary, targeted microcredit enhances the operational income of poverty-eradicating households and their ability to withstand natural disaster shocks. Therefore, this paper proposes Hypothesis 2.


H2: Targeted microcredit can improve the economic resilience of poverty-eradicating households by increasing their operational income.
 



2.2.3 Targeted microcredit, human capital and the economic resilience

Human capital accumulation is the endogenous driving force for preventing the return to poverty, blocking the intergenerational transmission of poverty, and alleviating relative poverty (Cheng et al., 2021). It is also a crucial source for households to achieve sustainable development (Liu et al., 2022). However, shocks such as natural disasters, unemployment, illness, and accidents can adversely affect agricultural production conditions and the physical capital of households. To ensure basic living expenses, rural households affected by these shocks often reduce expenditures on their children’s education and healthcare (Herrera-Almanza and Cas, 2021). In the long run, this severely impacts households’ human capital, affecting their sustainable development. Targeted microcredit empowers the economic resilience of households lifted out of poverty through human capital in two primary ways. On the one hand, targeted microcredit strengthens the ability of poverty-eradicating households to resist shocks and restore stability by improving their human capital. Typically, targeted microcredit projects are accompanied by skills training, such as agricultural technology, business management, and marketing, which enables households to utilize credit funds more effectively and optimize their production structures. These skills training programs also provide households with opportunities for off-farm employment and broaden their income sources, which can effectively diversify the impact of risky shocks on the household economy (Khandker and Koolwal, 2016). On the other hand, targeted microcredit enhances the long-term development capacity of households lifted out of poverty by increasing investment in human capital. Households receiving targeted microcredit use the credit funds for production and business operations, leaving a “surplus” of the funds initially allocated for production inputs. To improve their living and overall welfare, households often prefer to use the “surplus” funds to invest in human capital, such as health and education (You and Annim, 2014). Therefore, considering the role of human capital, targeted microcredit can alleviate the liquidity constraints faced by poverty-eradicating households, significantly improve their sustainability, and promote intergenerational upward mobility (Wu et al., 2024), enhancing household economic resilience. Based on this analysis, this paper proposes Hypothesis 3.


H3: Targeted microcredit can improve the economic resilience of poverty-eradicating households by increasing household human capital.
 





3 Materials and methods


3.1 Study area

The Liupan Mountains region is one of the 14 contiguous poverty areas identified in the “Outline of Poverty Alleviation and Development in China’s Rural Areas (2011–2020).” The region is located in the border zone between the west-central Loess Plateau and the Qinghai-Tibet Plateau, with an area of 152,700 km2, covering a total of 61 counties (districts) in Shaanxi Province, Gansu Province, Qinghai Province, and the Ningxia Autonomous Region, China. This paper selects seven counties in Shaanxi, Gansu, and Ningxia Province (Regions) in the Liupan Mountains contiguous poverty area as the study area (Figure 1). These seven counties were all designated as impoverished counties by the former State Council’s Poverty Alleviation Office. Compared with other contiguous poverty areas, there are two key reasons for selecting the Liupan Mountains region as the study area in this research. First, the Liupan Mountains region is one of the most deeply impoverished areas, representing the “short board” of China’s 14 contiguous poverty regions. At the end of 2019, the Liupan Mountains region had the highest incidence of rural poverty at 2.6 percent. Although, the Liupan Mountains region experienced rapid development during the poverty alleviation period, there remains a significant gap compared with other contiguous poverty areas and more developed regions. Therefore, the Liupan Mountains region remains one of the poorest and most in need of support in China. Second, in the new era, this region faces challenges in consolidating and expanding the achievements of poverty alleviation. On the one hand, the Liupan Mountains region suffers from a fragile industrial foundation, a substantial population of low-income farmers, and insufficient skills, all of which hinder agricultural development and the income potential of farmers. On the other hand, the livelihood vulnerability of ecological migrants in the Liupan Mountains is high, and there is a significant risk of returning to poverty in the face of natural disaster shocks. Therefore, in the context of consolidating and expanding the achievements of poverty alleviation and effectively linking rural revitalization, the Liupan Mountains region needs targeted microcredit to develop industries for sustained income generation and to empower the sustainable development of rural household economies.

[image: Figure 1]

FIGURE 1
 Location of the study area.




3.2 Data source

The data used in this study were derived from a field tracking survey conducted by the research team in the contiguous poverty regions of the Liupan Mountains from 2021 to 2023. To ensure the representativeness of the research subjects, the research team employed a method that combines stratified sampling with random sampling. Firstly, based on the careful consideration of the promotion of targeted microcredit policies and the level of regional economic development, we selected seven counties (Fufeng, Longxian, Zhenyuan, Qingshui, Yuanzhou, Pengyang, and Longde), referred to as districts, in Shaanxi, Gansu, and Ningxia Provinces (Regions) as the study areas. Secondly, sample townships (towns) and villages were drawn in each sample county (district) using the probability proportional-to-size sampling method. Finally, we randomly selected 10–15 households with established poverty eradication cards in each village. After excluding samples not exposed to natural disaster shocks and invalid questionnaires, we obtained 605 poverty-removing households of three-period balanced panel data, containing 1,815 observations (Table 1).



TABLE 1 Data sources.
[image: Table1]



3.3 Variable selection


3.3.1 Economic resilience of poverty-eradicating households

This study constructs an economic resilience index for rural households by combining the hierarchical analysis and entropy weight methods. Based on theoretical analysis and existing research, the paper selects indicators for measuring the households’ economic resilience across three dimensions: absorptive capacity, adaptive capacity, and transformative capacity. The specific indicators used to measure each of these dimensions are detailed in Table 2.



TABLE 2 Economic resilience indicator system of poverty-eradicating households.
[image: Table2]

We integrate the hierarchical analysis with entropy weight methods to determine the weights for each indicator, subsequently calculating the households’ economic resilience index through a linear weighted average approach. First, the hierarchical analysis method obtains each economic resilience index’s subjective weights ([image: image]) by constructing the judgment matrix, calculating the maximum eigenroot value, and passing the consistency test. Secondly, the entropy weight method calculates the information entropy and redundancy to get the objective weight ([image: image]) of each indicator of economic resilience after the standardized processing of each indicator. Finally, the combination weight ([image: image]) of each indicator of economic resilience is calculated.

[image: image]

Optimization of Equation 1 using Lagrange multiplier method.

[image: image]

The combined weight of each indicator pertaining to economic resilience is calculated using Equation 2, and the indicators are then weighted and summed using linear weighting to compute the final economic resilience index of poverty-eradicating households.



3.3.2 Targeted microcredit

Targeted microcredit is modeled as an interaction term between the between-group and time dummy variables. The between-group dummy variable represents whether the households have borrowed targeted microcredit after being lifted out of poverty. In this paper, households that borrowed targeted microcredit are defined as the treatment group and assigned a value of 1, while those that have not borrowed are designated as the control group and assigned a value of 0. The time dummy variable indicates whether the observation pertains to the year in which targeted microcredit was borrowed or the subsequent years. If the households respond affirmatively, the time dummy variable is assigned a value of 1; otherwise, it is assigned a value of 0.



3.3.3 Mechanism variables

The mechanism variables in this study include operational income and human capital. Operational income is defined as the total annual revenue earned by rural households through productive activities such as planting, livestock breeding, and entrepreneurial activities. Human capital, as defined by Schultz (1961), encompasses a combination of factors such as knowledge, skills, and abilities possessed by individuals, and it reflects the capacity of households to access and effectively utilize credit funds. Therefore, drawing on the research (Islam and Walkerden, 2022), this paper selects household health status, educational attainment, work experience, and skills training as proxy variables for human capital and calculates a composite human capital index using factor analysis.



3.3.4 Control variables

In reference to pertinent studies (Xie et al., 2024), this paper selects factors associated with households’ economic resilience as control variables. At the individual level, these variables include the age, agricultural labor, and health status of the household head. At the household level, the characteristics considered include household size, labor share, land size, land quality, household income, and financial lending. Furthermore, this study introduces household and time fixed effects to control as much as possible for omitted variables that may bias the results of the baseline regression. The control variables used in this study are presented in Table 3.



TABLE 3 Variable definitions and descriptive statistics.
[image: Table3]




3.4 Model specification


3.4.1 Baseline model

Given the variations in the timing of accessing to targeted microcredit by households that have been lifted out of poverty, this paper follows the methodology of Beck et al. (2010) by using the multi-period Difference-in-Differences (DID) model to examine the impact of targeted microcredit on the households’ economic resilience. The idea of the model is to categorize households into treatment and control groups according to whether they have borrowed targeted microcredit, and to identify the differences in economic resilience between the two groups before and after the credit intervention. Ultimately, the model aims to estimate the average treatment effect of targeted microcredit policy. The model is specified as follows.

[image: image]

Where [image: image] denotes the economic resilience of the households that have been lifted out of poverty. [image: image] represents a dummy variable for the treatment group (indicating whether the household borrowed targeted microcredit), and [image: image] is the time variable reflecting the period for borrowing targeted microcredit of poverty-eradicating households. [image: image] denotes a set of control variables that may affect the economic resilience of the households. [image: image] and[image: image] represent the individual and time fixed effects, respectively.[image: image] is the random disturbance term. The coefficient [image: image] demonstrates the average treatment effect of targeted microcredit on the households’ economic resilience.



3.4.2 Mediation effects model

To examine the mechanism through which targeted microcredit influences the economic resilience of poverty-eradicating households, this paper employs causal mediation analysis. The model is presented below.

[image: image]

[image: image]

Equations 4, 5 illustrate the mediating mechanisms through which the targeted microcredit affects households’ economic resilience. In this context, the coefficient [image: image] represents the effect of the targeted microcredit on the mediating variable, while the coefficient[image: image] of [image: image] indicates the mediator’s effect on households’ economic resilience. The two mediating variables are operational income and human capital. [image: image] is the mediating variable. The coefficient [image: image] in Equation 5 measures the targeted microcredit’s direct effect on the households’ economic resilience after controlling for the mediating and other control variables.



3.4.3 Parallel trend test model

An essential prerequisite for using the multi-period DID model is that the treatment and control groups must satisfy the parallel trends assumption. In the absence of targeted microcredit interventions, there should be no systematic difference in the trend of households’ economic resilience between the two groups. To test for parallel trends, this paper adopts the event study approach and constructs the following model (Jacobson et al., 1993).

[image: image]

In Equation 6, k represents the time window during which the sample of poverty-eradicating households borrowed targeted microcredit. Where, k = −2 denotes the second year before the sample accessed targeted microcredit, and k = 4 + refers to the fourth year and subsequent years after the sample accessed targeted microcredit. The definitions of the other variables remain consistent with those in Equation 3.





4 Empirical results


4.1 Baseline regression results

Table 4 presents the principal results regarding the impact of targeted microcredit on the economic resilience of households lifted out of poverty. In column (1), the estimated coefficient of targeted microcredit on economic resilience is 0.053, which is statistically significant at the 1% confidence level when other variables are not controlled for. To ensure the robustness of the baseline regression results, this study progressively adds control variables in columns (2) to (4). As indicated in column (4) of Table 4, the coefficient of targeted microcredit remains statistically significant at the 1% confidence level after accounting for control variables, as well as individual and time fixed effects, with a regression coefficient of 0.043. This finding suggests that economic resilience is increased by 4.3% on average with each unit increase in the probability of borrowing targeted microcredit. Thus, in the context of consolidating and expanding the achievements of poverty alleviation, targeted microcredit can significantly enhance the economic resilience of poverty-eradicating households, thereby serving as a crucial driver in empowering them to sustain their development. Collectively, these results provide strong support for Hypothesis H1.



TABLE 4 Estimation results of the impact of targeted microcredit on economic resilience.
[image: Table4]



4.2 Robustness tests


4.2.1 Parallel trend and placebo test

The validity tests of the multi-period DID model included parallel trend and placebo tests. Columns (1) and (2) of Table 5 present the results of the parallel trend test. The estimated coefficients for the interaction term Micro × Time are insignificant prior to households borrowing targeted microcredit. Conversely, after borrowing targeted microcredit, the estimated coefficients of Micro × Time exhibit a significantly positive value. This indicates that, before borrowing targeted microcredit, the economic resilience of households in both the treatment and control groups followed the same trend. Therefore, the multi-period DID model successfully passes the parallel trend test. Furthermore, the results of the dynamic effect indicate that the empowering impact of targeted microcredit on the economic resilience of poverty-eradicating households gradually strengthens over time. Subsequently, this study conducts the placebo test following the randomized sample method (Baker et al., 2008). The specific processing steps are outlined as follows: First, all the values of the variables in the treatment group are extracted and temporarily stored. These values are then randomly assigned to each sample to create a “dummy variable for the fake treatment group.” Second, the Stata software is employed to randomly generate “fake time dummy variable.” Finally, this study constructs the interaction terms of the “fake targeted microcredit” variable and estimates the regression results according to Equation 3. Column (3) of Table 5 shows that the relationship between the “fake targeted microcredit” variable and the economic resilience of poverty-eradicating households is statistically insignificant, indicating that it passes the placebo test. Therefore, the selection of the multi-period DID model for this study is valid and further supports the robustness of the baseline regression results.



TABLE 5 Parallel trends and placebo test results.
[image: Table5]



4.2.2 Excluding the impact of other assistance policies

In 2020, the State Council of the People’s Republic of China issued a document named “Opinions on Realizing the Effective Connection between Consolidating and Expanding the Achievements of Poverty Alleviation and Rural Revitalization.” This document mandated that the primary assistance policies remain generally stable during the transition period. As a result, in addition to receiving targeted microcredit assistance, households that have been lifted out of poverty are also influenced by other assistance policies, which may introduce bias into the baseline estimate. This study aims to clarify how different policies interact by introducing an interaction term between targeted microcredit programs and other assistance policies. As shown in column (1) of Table 6, the estimated coefficient of the interaction term is not statistically significant, implying that there is no complementary effect between these policies. Thus, we can assume that other assistance policies do not significantly influence the outcome. To ensure the robustness of this finding, this study further controlled for other assistance policies. The results in columns (2) and (3) of Table 6 show that, after accounting for other assistance policies, targeted microcredit continues to significantly enhance the economic resilience of poverty-eradicating households at the 1% level. These findings confirm that our baseline results are robust.



TABLE 6 Results of excluding other assistance policies.
[image: Table6]



4.2.3 PSM-DID estimation

The decision to borrow targeted microcredit among poverty-eradicating households is not a random process. This may depend on various factors such as household perceptions, agricultural production preferences, resource endowments, etc. As a result, this study may face a sample self-selection problem, which could introduce bias in the estimation of the baseline model. To address the potential endogenous differences between the treatment and control groups that may affect the estimation results, this study adopts the PSM-DID model proposed to conduct a robustness test of the baseline regression results. The core idea of the PSM-DID model is to eliminate the effect of the sample self-selection on the estimation results by constructing a counterfactual analytical framework in which households that borrowed targeted microcredit have characteristics similar to those of households that did not. Commonly used matching methods of the PSM model in the academia include nearest neighbor, kernel, and caliper matching. Consequently, this study combines these three matching methods with the multi-period DID model to estimate the impact of targeted microcredit on the economic resilience of households that have been lifted out of poverty. The results presented in Table 7 indicate that, after addressing the sample self-selection problem, targeted microcredit continues to significantly enhance the economic resilience of poverty-eradicating households. In conclusion, the results of all the aforementioned tests confirm that the baseline results of this study are robust.



TABLE 7 Regression results of PSM-DID model and excluding specific subgroups.
[image: Table7]



4.2.4 Excluding specific subgroups

In China, Five-Guarantee households and those receiving extreme hardship support are unique groups within the registered impoverished households, receiving comprehensive financial subsidies and social security support from the government. Policies such as special disaster relief funds and housing renovation subsidies can significantly improve these groups’ ability to recover after disasters. Therefore, these government interventions may confound the actual impact effect of targeted microcredit on the economic resilience of poverty-eradicating households. To address this, our study excludes data from Five-Guarantee households and those receiving extreme hardship support for a robustness check. The results in Table 7 show that targeted microcredit still enhances the economic resilience of poverty-eradicating households at the 1% significance level, with an estimated coefficient of 0.046, which exceeds the baseline regression coefficient. This indicates that the policy effect of targeted microcredit is enhanced after excluding specific subgroups, further verifying the robustness of this study.



4.2.5 Instrumental variable estimation

To mitigate the issue of non-random access to microcredit, this study utilizes the instrumental variable method as a robustness check. This study uses the distance to the nearest bank branch as the instrumental variable and employs a two-stage regression analysis. The Cragg-Donald Wald F statistic exceeds the critical value of 16.38 at a 10% bias level, indicating there is no issue of weak instruments. Furthermore, the p-value of the Kleibergen-Paap rk LM statistic is 0.00, rejecting the original hypothesis of under-identification of the instrumental variable. Therefore, the instrumental variable used in this study is validated. According to the results in column (1) of Table 8, the bank distance statistically correlates with the endogenous variable at the 1% level. The second-stage regression results indicate that, after correcting for endogeneity using the instrumental variable, the estimated coefficient of targeted microcredit remains significantly positive. This finding further substantiates the robustness of our conclusions.



TABLE 8 Results of instrumental variable estimation.
[image: Table8]




4.3 Analysis of mechanisms test

This study examines the mechanism through which targeted microcredit influences the economic resilience of households, utilizing models (4) and (5), with the estimation results presented in Table 9. Column (1) indicates that targeted microcredit significantly increases the operational income of households. In column (2), after incorporating the mechanism variable, targeted microcredit continues to exhibit a significant positive impact on household economic resilience. However, the effect of operational income in column (2) does not pass the significance test, suggesting that operational income fully mediates the pathway through which targeted microcredit enhances household economic resilience, thereby supporting hypothesis H2. Furthermore, column (3) of Table 9 demonstrates that targeted microfinance significantly improves human capital. The coefficient of Micro × Time in column (4) is significant at the 1% level, indicating that targeted microcredit indirectly strengthens the economic resilience of households lifted out of poverty by enhancing human capital, thus confirming hypothesis H3.



TABLE 9 Mechanism effect test results.
[image: Table9]



4.4 Heterogeneity analysis


4.4.1 Heterogeneity of household livelihood strategies

China, as a vast nation, exhibits considerable variability among rural households. Therefore, it is essential to analyze the heterogeneity of households that have been lifted out of poverty. The targeted microcredit policy mandates that credit funds borrowed by households must be used exclusively for agricultural and non-agricultural productive activities. According to the research team’s field survey in the study area, targeted microcredit funds are mainly allocated to productive activities, including agricultural cultivation, livestock and poultry breeding, and small business operations. Drawing on the existing literature (Han et al., 2023), this study categorizes poverty-eradicating households based on their income source into agriculture-oriented and nonfarm-oriented livelihoods. Specifically, agriculture-oriented livelihoods refer to households primarily engaged in agricultural cultivation, livestock and poultry farming, whereas nonfarm-oriented livelihoods include those reliant on off-farm employment and business operations. Columns (1) and (2) of Table 10 present the differential impacts of targeted microcredit on the economic resilience of poverty-eradicating households with varying livelihood strategies. The coefficient of targeted microcredit in column (1) is significantly higher than that in column (2), indicating that targeted microcredit strongly affects the economic resilience of households with agriculture-oriented livelihoods.



TABLE 10 Results of heterogeneity test.
[image: Table10]



4.4.2 Heterogeneity of poverty eradication attributes

Due to the influence of various factors, some rural households that have been lifted out of poverty may still face the risk of returning to poverty. As the main assistance measure during the transition period, understanding whether the empowerment effect of targeted microcredit varies among groups with different characteristics is directly related to the adjustment of financial assistance policies in the new era. This paper adopts a standard line of 1.5 times China’s poverty alleviation threshold to categorize the sample households. Households with a per capita disposable income above this threshold are defined as stable poverty-eradicating status, while those below it are classified as unstable poverty-eradicating status. The heterogeneity analysis of poverty alleviation attributes is detailed in columns (3) and (4) of Table 10. The results indicate that targeted microcredit has a more significant empowering effect on the economic resilience of stable poverty-eradicating households than those unstable households. These findings suggest that the Chinese government should further optimize and adjust targeted microcredit policy to better meet the needs of households with varying poverty alleviation attributes in the new era.





5 Discussion

Focusing on the new era following the poverty alleviation campaign, this study analyzes the impact and mechanisms of targeted microcredit on the economic resilience of poverty-eradicating households. Firstly, this study finds that targeted microcredit significantly impacts the economic resilience of households lifted out of poverty. Our results are consistent with previous studies (Samer et al., 2015; Félix and Belo, 2019), which suggest that targeted microcredit can alleviate liquidity constraints faced by households and serve as an effective coping mechanism against the detrimental impacts of natural disaster shocks (Goodspeed, 2016; Thanh and Duong, 2017). In contrast, the conclusions regarding the long-term effects of targeted microcredit are less consistent with existing literature. Most studies indicate that microcredit generates new livelihood opportunities for poor households and improves their short-term economic conditions, but it does not significantly contribute to long-term sustainability (Bauchet et al., 2015; Nakano and Magezi, 2020) and may even produce adverse effects (Bhuiya et al., 2019; Phan et al., 2023). However, the dynamic effect analysis obtained in this study reveals that the influence of targeted microcredit on the economic resilience of poverty-eradicating households has gradually strengthened over time. This finding reveals that targeted microcredit programs in the new era can help poverty-eradicating households achieve sustainable development. Therefore, it is necessary to boost the promotion of targeted microcredit to fully play the long-term empowering role of financial assistance policies. Unlike other market-oriented microcredit programs characterized by high interest rates, targeted microcredit represents a financial poverty alleviation program created by the Government of China for specific beneficiaries and objectives. This project is designed to minimize potential loan risks, thereby reducing financial strain on borrowers (Wu et al., 2024). To achieve this, it is important to refine the risk compensation and sharing mechanisms within targeted microcredit programs.

Secondly, this paper finds that operational income and human capital are significant mechanisms through which targeted microcredit can empower the economic resilience of poverty-eradicating households in rural China. This result is generally consistent with existing studies, which suggest that operational income contributes to the sustainability of household asset accumulation, thereby playing a crucial role in fostering resilience against natural disaster shocks (Xu et al., 2024). Furthermore, households possessing higher levels of human capital demonstrate a greater capacity for endogenous development, enabling them to recover more swiftly from the adverse effects of natural disaster shocks, thus enhancing their economic resilience (Islam and Walkerden, 2022). By alleviating financial liquidity constraints faced by poverty-eradicating households, targeted microcredit facilitates the optimal allocation of production factors and augments operational income, thereby strengthening economic resilience (Wu et al., 2024). This result provides insights for optimizing the effectiveness of targeted microcredit in enhancing operational income. Additionally, targeted microcredit can enhance the endogenous development capabilities of poverty-eradicating households and improve the efficiency of credit fund utilization through the enhancement of human capital (Shen and Lu, 2024), thereby further empowering their economic resilience. Therefore, the optimization of targeted microcredit programs should also focus on human capital development to boost inherent development abilities, ultimately empowering the economic resilience of poverty-eradicating households.

Given the multidimensional nature of rural households in China, considerable heterogeneity exists in the economic resilience facilitated by targeted microcredit across different dimensions of livelihood strategies and poverty-eradicating attributes. Households with agriculture-oriented livelihoods and stable poverty-eradicating status demonstrate a greater capacity to benefit from targeted microcredit, aligning with the findings of the existing literature (Ding et al., 2024). In the context of comprehensive rural revitalization, these households with agriculture-oriented livelihoods can receive timely government support. In contrast, the limited penetration of credit resources into non-agricultural industries constrains the empowering potential of targeted microcredit for households engaged in off-farm work. Furthermore, households facing unstable poverty-eradicating status are more susceptible to the “welfare dependency” effect of assistance policies, which undermines their endogenous development capacity and makes it challenging to utilize targeted microcredit effectively. The result shows that in the post-poverty eradication era, simply keeping current assistance policies intact is not an effective strategy for confronting sustainable development challenges. It is essential to implement dynamic adjustments that strengthen the economic resilience of poverty-eradicating households. Therefore, the approach to optimizing financial assistance policies should avoid a blanket application and instead focus on tailoring microcredit resources to fit specific needs.

Although this study presents significant findings, it is not without limitations. Primarily, the research is conducted within the confines of the Liupan Mountains contiguous poverty area, specifically focusing on the Shaanxi, Gansu, and Ningxia provinces (regions). It does not include other provinces (regions) in China with concentrated poverty areas. The regional variability within China may lead to differences in the study to change, but it remains uncertain whether such variations will occur. Therefore, we intend to address this issue in future research by either broadening the geographical scope of our investigation or by utilizing a national survey database of rural households in China. Second, the dataset used in this study consists of short-term panel data (spanning 3 years). This limitation hinders the ability to accurately capture the dynamic changes in the economic resilience of poverty-eradicating households and poses challenges in evaluating the long-term effects of targeted microcredit on their economic resilience. Therefore, future studies could track households over multiple periods to examine the circumstances surrounding natural disaster shocks. This method would help in better understanding how economic resilience evolves over the long term. Third, this study elucidates the mechanisms through two channels: operational income and human capital. However, there may be additional pathways through which targeted microcredit influences the economic resilience of poverty-eradicating households, warranting further investigation.



6 Conclusion and policy implications

Using data collected from a field tracking study in China’s Liupan Mountains contiguous poverty area from 2021 to 2023, this study constructs the multi-period DID model to investigate the impact of targeted microcredit on the economic resilience of poverty-eradicating households in the context of natural disaster shocks. The main conclusions are as follows. First, targeted microcredit significantly enhances the economic resilience of poverty-eradicating households, and this effect gradually strengthens over time. Second, targeted microcredit enhances the economic resilience of these households by increasing operational income and human capital. Third, heterogeneity exists in the empowering effects of targeted microcredit on the economic resilience of poverty-eradicating households. Notably, the impact is more substantial among households with agriculture-oriented livelihoods and those maintaining stable poverty-eradicating status.

The above conclusions carry significant policy implications for strengthening the empowering effects of targeted microcredit. First, the government needs to intensify the promotion of targeted microcredit further to enhance effective credit demand, thereby maximizing the empowering impact of such financial instruments on the household’s economic resilience. To this end, the introduction of mobile financial services in impoverished regions is crucial to improving the financial literacy and credit awareness of poverty-eradicating households. Additionally, leveraging digital financial technology to reduce credit transaction costs will stimulate the effective credit demand among these households. Second, policymakers should enhance the effects of targeted microcredit in improving operational income and human capital, thereby reducing dependency on “transfusion-type assistance policies.” Consequently, when implementing targeted microcredit, it is necessary to introduce incentive measures to promote the integration of poverty-eradicating households into industrial development. For instance, improving access to continuing education and bolstering training in modern agricultural production techniques and market sales can contribute to the sustainable development of these households. Third, it is advisable for the government to optimize targeted microcredit in the post-poverty eradication period. By strategically allocating microcredit resources, the government should prioritize households primarily engaged in nonfarm production while also extending additional support to households with unstable poverty-eradicating status. Additionally, the conclusions and recommendations from this study may be applicable to other developing countries that have implemented targeted microcredit programs, offering a reference for them to alleviate household poverty and achieve sustainable development.
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Time fixed effect Yes Yes Yes Yes
Observations 1239 576 1,575 240
Within R 0387 0370 0.361 0.286
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Variables
Operational income Economic resilience Human capital Economic resilience

Micro x Time 1311%%% (0.340) 0.039%+% (0.013) 0.0774% (0.034) 0.038%** (0.013)
Operational income 0.004% (0.002)

‘Human capital 0.063*** (0.018)
Control variables Yes Yes Yes Yes

Individual fixed effect Yes Yes Yes Yes

Time fixed effect Yes Yes Yes Yes
Observations 1815 1815 1815 1815

0122 0346 0318 0353
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Micro x Time_false ~0.007 (0.011)
Micro x Pre2 ~0.034 (0.025) —0.034(0.024)

Micro x Prel ~0.035 (0.029) —0.034(0.028)

Micro x Postl 0.139%%* (0.044) | 0.119%*% (0.042)

Micro x Post2 0.138%%* (0.048) | 0.120%** (0.046)

Micro x Post3 0.173%%* (0.054) | 0.157*** (0.052)

Micro x Post4 0.184%%* (0.061) | 0.171%* (0.059)

Control variables No Yes Yes
Individual fixed effect Yes Yes Yes
‘Time fixed effect Yes Yes Yes
Observations 1815 1815 1815

Within R 0335 0.076 0336
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Micro x Time 0.053%+ (0.014) 0.049%%% (0.014) 0.086%+* (0.009) 0.043%%% (0.013)
Age 0.005%+* (0.001) 0.001 (0.001) 0.005%** (0.001)
Farm activities 0.009 (0.008) ~0.005%** (0.001) 0.006 (0.008)
Health 0.012* (0.005) 0.007% (0.004) 0.012%* (0.005)
Household size 0.004 (0.003) 0.008 (0.007)
Labor force 0.092°%* (0.021) 0.078** (0.038)
Land size 0.001(0.002) ~0.004* (0.002)
Land quality 00125+ (0.004) 0.011% (0004)
Household income 0.070%+* (0.006) 0.029%* (0.017)
Financial lending 0.015%* (0.007) ~0.003 (0.006)
Constant 02975+ (0.007) ~0.073 (0.089) ~0.578%** (0.068) —0.453%%* (0.164)
Individual fixed effect Yes Yes No Yes
Time fixed effect Yes Yes No Yes
Observations 1815 1815 1815 1815
Within R 0320 0328 0.149 0344

© The superscripts **%, **, and * indicate two-tailed statistical significance at the 1, 5, and 10% levels, respectively. ® The value in parentheses is robust Std. err.
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Micro x Time*Other | 0.036 (0.027)

assistance policies

Micro x Time 0.037%%% (0.014) | 0.054*** (0.014)  0.044%* (0.013)
Other assistance 0.064°* (0.028) | 0.094"* (0.023) | 0.083*** (0.023)
policies

Control variables Yes No Yes
Individual fixed Yes Yes Yes

effect

Time fixed effect Yes Yes Yes
Observations 1815 1815 1815

Within R 0.347 0323 0.346
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Shaanxi 199
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2023
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Ningxia Pengyang 5 164
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Human capital

Definition

Calculated using the combination of hierarchical analysis and entropy weight method, the indicators are shown in Table 2
Micro x Time, dummy variable for the treated group x time dummy variable
Age of householder (year)
Agricultural labor time of householder (months/years)

Health status of householder (very unhealthy = 1, relatively unhealthy = 2, fair = 3, relatively healthy = 4, very healthy = 5)

“Total number of houschold members (persons)

Proportion of labor force in total population (%)

Size of land owned by the household (acres)
Evaluation of the houschold land quality (very bad = 1, poor = 2, general =3, better = 4, very good =5)
‘The total annual household income, ake logarithm (CNY)
‘Whether the household has access to loans other than targeted microcredit (yes = 1; no = 0)
Annual household productive income, take logarithm (CNY)

‘The factor analysis calculation
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Dimension Second-class Description Weights

indicator
Poverty return ‘Whether the household has returned to poverty (yes = 1; no = 0) 0.043
Absorptive Income stability Whether the household income source is stable (yes = 1; no = 0) 0087
capacity Financial asset Total household savings, take logarithm (Chinese Yuan, CNY, 1 CNY is about 0.14 US dollars) 0081
Productive asset “Total value of household productive assets, take logarithm (CNY) 0126
Livelihood diversity ‘Whether the houschold is engaged in two or more livelihood activitis (yes = 1 no = 0) 0159
Dependency ratio ‘The proportion of non-labor force in total labor force (%) 0012
Adaptive capacity Whether the household participates in cooperative or collective economic organiz
Organizational participation 0.161
village (yes = 1; no = 0)
Social assistance How many people can help household when natural disaster shocks hit (person) 0020
Formal education Highest education level in the houschold (year) 0012
‘Whether the household can use the Internet to access agriculture-related information (yes = 1;
L e ——_— Digital literacy 0011
no=0)
capacity
Technical training ‘Whether the household has received training in new agricultural technologies (yes = 1 no = 0) 0.164

Non-farm labor skills Whether the household possesses non-farm labor skills (yes = 1; no = 0) 0124
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