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This research examined the suitability and regional differences of the distribution ratio of land transfer income aimed at supporting rural revitalization by calculating the distribution ratio of 31 provincial-level administrative divisions (abbreviated as 31PLAD), while providing a reference template for land transfer incomes. Herein, we collated and calculated the fiscal expenditure of five dimensions of each province (city, district) in 2005, 2010, 2015, and 2020, and then predicted the situation of the next period (that is, 2025) using GM (1, 1). Further, we used a time series to calculate the land transfer income of each province in 2025. After combining these two, the possible support of land transfer income in all dimensions of rural revitalization across the 31PLAD in 2025 was calculated. Then, according to the Dagum Gini coefficient method, the regional differences of each dimension across the 31PLAD were observed. The financial expenditure of the 31PLAD across the five dimensions studied revealed that the expenditure of industrial prosperity and its proportion is higher, followed by the dimensions of ecological livability and rural civilization. The expenditure of the other dimensions, except for that of affluence in Regions I and II, is better than that of the same dimension in the region. The overall differences among the 31PLAD represent low industrial prosperity, high affluent life, similar overall differences between rural civilization and effective governance, and relatively large differences in ecological livability. Our findings provide relevant suggestions that would help support rural revitalization effectively. After focusing on the first four dimensions of rural revitalization, we suggest measures to promote the development of other dimensions within industrial prosperity and the linkage and cross-development of all dimensions so as to achieve complete rural revitalization. Further, we specify local policies and regulations for using land transfer income to make overall plans and proper arrangements. According to the industrial development and changes found among the 31PLAD, the necessary support path ahead is clear. According to the forecast trend and changes in the income difference found in this study, the PLAD could use these to plan objectives, clarify fund management, establish relevant supervision systems, and develop policy communication methods, among other measures.
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1 INTRODUCTION
During the 14th Five-Year Plan period, the sustained and rapid revitalization of rural areas requires a variety of methods with which to achieve its goals. That is, villages that have been successfully influenced by urbanization can lead to revitalizing the overall market, with the saved financial resources being transferred to those that have not yet been urbanized (Liu, 2018a; Yao and Shi, 2020; Yang et al., 2021). Further, according to their advantages, these urbanized villages could also explore endogenous power (Liu and Li, 2020; Guo and Liu, 2021), promote industrial reform, and actively connect with the surrounding areas of the local city for further development. Under these conditions, both the urbanization and modernization of He Xuefeng are essentially completed, meaning that China’s rural revitalization plan can progress to the stages involving strong and rich construction (He, 2021). Herein, future research needs to focus on the mutual feedback mechanism and regional model of urban-rural integration development and rural revitalization (Long and Chen, 2021).
Rural revitalization is an indispensable strategic choice needed to solve the current lack of endogenous motivation (Wang and Su, 2017; Huang, 2018); that is, China has begun to implement the “land finance” policy intended to promote rural and agricultural development. The more traditional financial system tends to develop cities and industrialization in the initial redistribution of national income, while most farmers have to continue to undertake more burdensome tasks involved in their less advanced accumulation of capital, which is one key motive for the formation of the “three rural issues” (Xu, 2019). The National Rural Revitalization Strategic Plan (2018–2022) states that it is “continuing to adhere to the financial priority guarantee” (Chen et al., 2018; Guo et al., 2018; Tan and Luo, 2018), while the Opinions of the Ministry of Finance on Implementing the Rural Revitalization Strategy (2018) outline the overall requirements of financial support needed for rural revitalization and the multi-input guarantee system. Existing research states that finance is the basic element needed for implementing this rural revitalization strategy, with the modern rural financial systems needing to cover all fields of rural revitalization, the fiscal expenditure needing to assign priority to agriculture and rural areas (Xiao, 2020), and the rural methods of pluralistic governance needing to be constructed through the use of more detailed financial guidance (Yan and Bao, 2019a). In terms of “improving the multi-input guarantee mechanism,” the second article of the National Rural Revitalization Strategic Plan (2018–2022) states that, after “continuing to adhere to the financial priority guarantee,” it is “increasing the proportion of land transfer income used for agriculture and rural areas.” The Opinions of the General Office of the CPC Central Committee and the General Office of the State Council on Adjusting and Perfecting the Use Scope of Land Transfer Income and Giving Priority to Supporting Rural Revitalization (2020) (hereinafter referred to as the Opinions [2020]) state that, for a long time, the proportion of land value-added income directly used in agriculture and rural areas is low. During the first year of the “14th Five-Year Plan,” more than 10.0% of the land transfer income was used in both agriculture and rural areas. At the end of this plan, the proportion of land transfer income used in agriculture and rural areas reached more than 50.0%. However, the actual proportion of specific support areas in the PLAD has not been well researched. The five-dimensional development of rural revitalization showcases that developing the industry is the fundamental policy of rural revitalization (Liu and Wang, 2020; Guo and Lu, 2021), ecological livability is the more realistic requirement and key content of rural revitalization (Kong and Lu, 2019), rural civilization is the soul and guarantee of rural revitalization (Tang and Li, 2019; Liu and Chen, 2020; Zhao et al., 2021), effective governance is the most effective way of ensuring rural revitalization, as well as that affluent life is the ultimate goal of rural revitalization. Fiscal expenditure has a long history of rural development (Yan and Bao, 2019b), with insufficient current research on fiscal expenditure from these five dimensions. The structure and proportion of financial support for agriculture have constantly been adjusted according to the development of each stage (Li and Qian, 2004; Ju, 2005). In this regard, scholars have concluded, from different levels, that the internal use of finance for rural revitalization and the construction/management of related institutional mechanisms can exist within the wider financial support strategy for rural revitalization (Liu, 2021; Shi and Jin, 2021), while also giving guidance for the problems that occur in the actual development of rural revitalization (Zhang and Ouyang, 2021). Previously, most of the land value-added benefits came from rural collectives (Liu and Song, 2020; Zou et al., 2021), despite these collectives lacking the right to distribute the benefits generated by land development rights, while cities can enjoy these benefits (Peng, 2016). As such, scholars provide answers from different angles on the fair, effective, and reasonable distribution of land value-added income. Some scholars believe that after land-losing farmers get due land compensation, the land value-added income should belong to the state (Zhang and Yue, 2016; Liu and Hu, 2017; Hai and Chen, 2019). Conversely, some researchers think that farmers have complete land income rights, meaning that they and the state can rationally distribute land value-added income according to the given situation (Yang, 2015).
In the new journey of modernization during the 14th Five-Year Plan period, the construction of new countryside is very important for socialist modernization. Existing policies mention that rural development pays attention to rural farmland water conservancy and hydropower construction and promotes rural multi-industry linkage development, cultural construction, education, etc. To ensure rural development, the rural financial input mechanism should be diversified. At present, the policy orientation of land transfer income is used for the development of rural undertakings (Liu, 2014). Studying the possible support of land transfer income can not only scientifically guide the use of land transfer income but also have certain reference significance for other kinds of funds to invest in rural construction.
In different areas of China, there is no uniform structure for the use and distribution of land transfer fees due to their characteristics. The current guidelines on land transfer income mention that the resulting income funds are to be used for the key implementation of state support under rural revitalization. As such, this study explains the mechanism of land transfer income that supports rural revitalization, reveals the different laws involved in the proportion of different fields in rural revitalization, predicts the trend in the next fifth year, allocates the proportion in various fields, and puts forward reasonable proportional countermeasures of possible land transfer income that would support rural revitalization in various provincial-level administrative divisions (PLAD).
2 MATERIALS AND METHODS
2.1 Scope of study
The research data are selected from 31PLAD. The selected time nodes are 2005, 2010, 2015, and 2020, and each dimension meets the data described by each dimension index. There are 34 provincial administrative units in China, including 23 provinces, five autonomous regions, four municipalities directly under the Central government, and two special administrative regions. Different from other provinces’ land systems, Hong Kong, Macao, and Taiwan are not included in current policies, with their data on land transfer income and related rural construction not being easy to obtain. As such, we did not include these three regions in our sample.
2.2 Dimensions and indicators of rural revitalization
The five dimensions of industrial prosperity, ecological livability, rural civilization, effective governance, and affluent life were all selected for use in this study. The selection principles were objective, reasonable, and relevant, with the universality and suitability of these dimensions being measured as accurately as possible. In addition to matching the relevant content of the Rural Revitalization Strategy from 2018 to 2022 and the Guiding Opinions, these indicators were also selected based on the key direction of future expenditure of land transfer income and in combination with the consistent direction of previous agricultural support. The focus of the expenditure direction in each stage is constantly changing, while some statistics are inconsistent. The selected indicators herein cover the rural expenditure direction in each planning stage as much as possible, allowing us to calculate this part of the data to observe its specific expenditure. Many domestic scholars have evaluated rural revitalization (Lv and Cui, 2021; Tian et al., 2021; Wang et al., 2022). From this perspective, we chose to measure the effectiveness that is highly related to fiscal expenditure. Table 1 shows the selection of indicators.
TABLE 1 | Selection of indicators of each dimension.
[image: Table 1]Herein, we calculated the key and related expenditures under the five dimensions of rural revitalization while observing and predicting the differences in the distribution ratio of rural revitalization in various fields of PLAD. Additionally, the total effect of the 5-year expenditure was planned using a 5-year time series. This time series is the same as the 5-year schedule outlined in China’s national economic plan. According to the 5-year planning schedule, the node data from 2005, 2010, 2015, and 2020 were selected for our analysis. These data are continuous at the same time point. This time point is selected to observe the specific development results of each stage under the 5-year plan, and it is difficult to obtain continuous annual data under more statistical indicators. Statistical indicators of the same type are consistent every year. Table 1 explains the specific indicators, showing the statistical indicators and specific connotations of each dimension. The data of each PLAD are from various statistical yearbooks, as shown in Table 1. Among them, the surveyable data of Tibet in some dimensions are blank. As such, we were able to quantitatively predict the possible expenditure ratio and quota of various fields in the next phase of this 5-year plan—that is, 2025—and analyzed the developmental trends of the next five fields under the guidance of existing environmental, system, and internal policies, as well as observe its environmental evolution and the effectiveness of policy implementation. Further, after using the data of land transfer income combined with the five-dimensional fiscal expenditure ratio, this study calculated the future possible use direction and degree of land transfer income that provides a possible basis for developing future policies.
The Dagum Gini coefficient method was used to observe the regional differences in fiscal expenditure for rural revitalization. According to the degree of rural revitalization, we divided the dataset into a series of regions (Mao, 2021; Zhang et al., 2021; Lu et al., 2022), with the regional division shown in Table 2.
TABLE 2 | Classification table of four regions of 31PLAD.
[image: Table 2]2.3 Research methods
After comprehensively analyzing various options, we chose a time series prediction model. A time series is simple, with its numerical value only relating to time, which avoids the influence of any other factors on the index while having a good degree of accuracy. Under the premise of a stable environment, the numerical value also has a certain reference significance. The one disadvantage is that it depends solely on time. This paper selects the Holt model, simple linear regression model, and AMIMA model for the data of each PLAD.
There are only four fiscal expenditure data periods of rural revitalization in the current statistics, with the amount of data being small overall; as such, the grey system prediction model was selected. The GM (Yao and Shi, 2020) model is one of the most widely used grey dynamic prediction models in grey system theory, which is composed of a single variable first-order differential equation. Specifically, it is suitable for forecasting with less data. Generally, only four data sources are needed. The integrity and reliability of the sequence are low, while the essence of the system can be fully excavated by differential equations with high precision. Further, it can generate irregular original data to obtain regular generation sequences, which is simple in operation and convenient for inspection, without considering distribution law and change trends. Herein, only the data from the later period are needed, which belongs to the short-term forecast and is suitable for the application. The operation of the GM (Yao and Shi, 2020) model was carried out by Matlab in this research.
The Dagum Gini coefficient was used to study regional differences. When measuring regional differences, the Gini coefficient is classified into three parts according to the subgroup decomposition method: intra-regional difference contribution, inter-regional difference contribution, and super-variable density contribution. These represent the sources of developmental differences in various dimensions within each region, as well as the overlapping effects of the various regions.
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The Gini coefficient is then calculated as follows:
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[image: image] Among them, N is the number of PLAD and K is the number of regions. Further, the 31PLAD in China is divided into four regions according to their degree of rural revitalization. They are divided into regions with a strong revitalization degree, those with a general revitalization degree, and those with a backward revitalization degree. Therefore, k is four, and nj (nh) is the number of regional introspection (cities, districts) of j (h). Further, [image: image] is the size of the fiscal expenditure of any province (city, district) in the j (h) region. Herein, it is the average value of fiscal expenditure in this dimension of all PLAD in China.
[image: image] is used to calculate the difference contribution within each region:
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[image: image] is used to calculate the contributions of regional differences:
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[image: image] is used to calculate the contribution of the degree of supervariable density:
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Finally, to calculate [image: image], we used the following method:
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When defining relevant variables, we can refer to the following equations representing the relative impact of fiscal expenditure in this dimension between two regions. [image: image], Specifically, [image: image] they represent the difference in fiscal expenditure in this dimension between regions, [image: image], and [image: image] as the weighted average of fiscal expenditure differences ([image: image]) in this dimension of all villages under a given condition [image: image]. [image: image], they are the supervariable first moment, [image: image], [image: image] representing the weighted average of all examples ([image: image]) under that condition ([image: image]). To calculate this, we used the following formula:
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3 RESULTS
3.1 Previous changes in land transfer income across different provinces and the future forecast
After selecting the time series model in SPSS, as well as after using the traditional model, the data values of the 31PLAD from 2002 to 2017 were used to predict those leading up to 2025; that is, the values from 2018 to 2025 were predicted. The traditional method involves selecting the most suitable model for the data characteristics of the different 31PLAD. Table 3 shows the specific model.
TABLE 3 | Classification table of forecasting models used by 31PLAD.
[image: Table 3]Furthermore, the Holt model is an advanced exponential smoothing model. This method is suitable for non-stationary series with linear trends and periodic fluctuations. The exponential smoothing method (EMA) was used to continuously adapt the model parameters to the changes of non-stationary series while predicting short-term trends. Further, we also used a simple linear regression model—that is, a unary linear regression model, when the causal variables include only one dependent and one independent variable, with its expression form being y = ax + b + ε. Here, a is the slope of the model, b is the intercept, and ε is the error. This model is easy to read and is only related to time-based data. Additionally, the ARIMA is an autoregressive moving average model, which is abbreviated as the ARIMA (P, D, Q) model. In particular, when D = 0, the ARIMA (P, D, Q) model is the ARMA (P, Q) model. When d = 1 and p = q = 0, the ARIMA (0, 1, 0) model is also called the “random walk” or the “drunk model.” Most provinces under the ARIMA model are predicted using ARIMA (0, 1, 0), except for the Shaanxi Province, which is predicted by ARIMA (0, 1, 2), and the Ningxia Autonomous Region, which is predicted by ARIMA (1, 1, 0). Figure 1 shows the above predictions.
[image: Figure 1]FIGURE 1 | Previous and forecasted changes of land transfer income in the 31PLAD.
Figure 1 shows the changes in the total land transfer income of PLAD before 2017 and the changes in total land transfer income before 2025. Herein, 2018–2025 is the forecast result, meaning that the forecast period is long. Further, the results in 2025 only have a certain reference value. Different PLAD have different data conditions, while different provinces choose different methods of time series forecasting. These results show that the land transfer income in Tibet, Ningxia, and Gansu, as well as other economically disadvantaged areas, has not been significantly enhanced either before or after the forecast. In Jilin, Heilongjiang, and Liaoning, the increase in land transfer income is not obvious. A possible reason for this lies in the sharp decline of land transfer behaviors caused by large population loss and low fertility rate. In the Guangdong, Shandong, Zhejiang, and Jiangsu regions, the economic development is good, and the geographical characteristics are wide. Although not much land can be sold, the price of land sold by units is high. In the next few years, the income from land transfer should be sufficient without considering the crises caused by external environmental epidemics or other risks.
3.2 Fiscal expenditure of PLAD in each dimension
3.2.1 Financial expenditure of the 31PLAD in each dimension
First, we looked at the expenditure of the industrial prosperity dimension and its forecast results. The key directions of fiscal expenditure in this dimension are high-standard farmland construction, farmland water conservancy construction, modern seed industry promotion, the comprehensive improvement of agricultural land, and the permanent basic protection of cultivated land. To this end, we explored the existing guidance on land transfer income that supports rural revitalization and the related description of industrial prosperity in the rural revitalization strategy. To accurately describe the financial expenditure of industrial prosperity, the indicators arising from investments in agriculture, forestry, animal husbandry, the fishery industry, and agricultural science and technology to the industrial prosperity expenditure represented by the expenditure on agriculture, forestry, and water affairs were measured. The specific values are shown in Table 4 (left).
TABLE 4 | Financial Expenditure on Industrial Prosperity-Ecological Livability in 31PLAD (Unit: 100 million).
[image: Table 4]Table 4 (left) shows that from 2005 to 2020, almost every province experienced a substantial leap forward in the fiscal expenditure of industrial prosperity, which coincides with the 11th Five-Year Plan period, with notable achievements in the development of the national economy. The financial expenditure for the prosperity of rural industries has also greatly improved. During 2010–2015 (i.e., the 12th Five-Year Plan period), the nation’s economic situation underwent certain profound changes, with industrial prosperity having greatly improved across every province and their regions. However, during 2015–2020, the economy was still developing ahead of schedule, but economic development was not as rapid as that of the previous two stages. Specifically, compared with the fiscal expenditure of industrial prosperity in 2015 and 2020, the current growth situation is not as rapid as that of the previous two stages.
We further investigated the statistics of the ecological livability dimension’s expenditure and its forecast results. Ecological livability measures how well residents can experience both the beauty of their environment and how much enjoyment they feel, both spiritually and materially, as a result. Spiritually speaking, residents need a clean, tidy, comfortable, and convenient living environment that is fresh and natural. From the material point of view, residents need to have an environmental area suitable for ensuring health. Health service construction and old-age care institutions belong to public buildings, which are counted as a whole in the Statistical Yearbook of Urban and Rural Construction in China, and belong to public building expenditures. Public buildings are divided into six categories: administrative, educational welfare, cultural and scientific, medical and health, commercial service, and public utilities. The medical and old-age service buildings mentioned here belong to this group of statistics. In this group, according to the nature of various public buildings, each area’s contents were divided into dimensions. Administrative and public utilities construction expenditures are strongly based on public management, which is divided into effective governance dimensions. Among them, commercial service and medical and health service buildings cover the expenditure on health service construction and old-age care institutions, which are further divided into ecological livability dimensions. Cultural, scientific, educational, and welfare buildings are in line with the financial expenditure from the perspective of rural civilization and are divided within this dimension.
After access, the data related to public buildings are from rural areas. Herein, let public building expenditure be ([image: image]), administrative building expenditure be ([image: image]), education and welfare building expenditure be ([image: image]), cultural and scientific building expenditure be ([image: image]), medical and health building expenditure be ([image: image]), commercial service building expenditure be ([image: image]), and public utility building expenditure be ([image: image]).
The calculation is as follows:
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After data review and comparison, the coefficient of each region was determined to identify the specific expenditure within each. After fuzzy estimation, the coefficients of each part of the population are determined as follows:
[image: image]
Among them…
It is speculated that the proportion of various expenditures in each stage always changes. It is based on economic development and changes in planning requirements in each stage. As such, we need to adjust slightly for changes in planning objectives and development results at each stage. This information comes from the Wind database and the China Fiscal Yearbook, which collates the structure of fiscal expenditure in each stage, and then extracts and re-determines its proportion according to the total of various fiscal expenditure parts.
Assuming that the 10th Five-Year Plan was from 2001 to 2005 after the reform and opening up of the national economy, the economic development mode changed, with the education level improved, the infrastructure construction improved further, and the industrial science and technology developed, which was followed by a high energy-consuming growth mode. The income gap between urban and rural areas widened, along with the high growth of secondary and tertiary industries and low employment.
During the 11th Five-Year Plan from 2006 to 2010, the deepening reform and opening of the national economy, the ever-increasing and excessive levels of heavy industrialization, high consumption of economic growth, high pollution, and rising proportion of natural assets loss (i.e., rapid economic growth and deepening of economic structure contradictions) all occurred. The development in all aspects has deepened, with the administration and public utility management having been further improved.
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At this point.
[image: image]
The 12th Five-Year Plan was from 2011 to 2015.
[image: image]
The 13th Five-Year Plan was from 2016 to 2020.
After examining the above descriptions and statistics, the specific expenditures of the six types of public buildings were obtained, with us then combining them with the other expenditures of ecological livability, rural civilization, and effective governance, which allowed us to obtain the specific fiscal expenditure results of all three dimensions. Table 3 (right) shows the effects of ecological livability.
As shown in Table 4 (right), the ecological livability of the 31PLAD experienced a leap-forward growth in some areas, while the investment in other areas increased annually along with the regional economic development. The large amount of data in Guangxi are due to the large increase in forestry investment in this region in that year. With the economic development and response to the national environmental protection policy, the overall governance and forestry investment levels in other regions have also improved.
We now present the expenditure of the rural civilization dimension and its prediction results. This section primarily includes the financial expenditure related to rural education, as well as that of various recreational institutions or activities. Table 5 (left) shows the specific statistical results.
TABLE 5 | 31PLAD Rural Civilization-Effective Financial Expenditure for Governance (Unit: 100 million).
[image: Table 5]The findings for Beijing, Shanghai, and Tianjin are not significant, which may be due to their high urbanization levels, their relatively few rural areas, and their superior overall development compared with the state of rural development in other regions, with their expenditure on rural education and culture thus not being significant. For Shandong and Henan, with large populations and wide rural areas, the expenditure on rural education and culture is larger than that in other regions. Guangdong and Sichuan are economically developed and geographically wide, with their expenditure on rural education and culture particularly noteworthy. In areas with less advanced education and economic development levels, such as Qinghai and Gansu, the overall financial expenditure on education and culture is relatively low.
Next, we present the effectiveness of the governance dimension’s expenditure and its forecast results. It was difficult to obtain the measurement effect of this section. The land transfer income, as clearly mentioned in the policy, showcases that the direction of promotion does not cover this section, meaning that its measurement content was vaguely determined. The content herein includes the construction expenditure of administrative and public management and the expenses related to rural public management or administration, which have all been vaguely determined. Table 5 (right) shows the statistical results. The degree of effective fiscal expenditure is mainly restricted by that of the local economic development, while it is related to both the latter and fiscal revenue. For example, the overall regional economy in developed regions, such as Beijing and Shanghai, is progressing well, with the expenditure in the effective governance dimension being better than that in other dimensions. Additionally, the expenditure of the effective dimension of governance is also affected by the minority in local rural areas. Rural areas are wide in the area and large in quantity, meaning that the overall expenditure on affluent lifestyles is greater.
Further, we calculated the expenditure of the affluent living dimension and its forecast. The measurement of fiscal expenditure in this dimension is as follows. The overall affluence dimension is closely related to housing, the relevant statistics, and the housing-related equipment engineering costs. Table 6 shows these statistics.
TABLE 6 | Financial expenditure of affluent living in 31PLAD (unit: 100 million).
[image: Table 6]Some statistics in Tibet are unclear as the Tibetan data in this section not being particularly strong. As seen from Table 6, the financial expenditure of affluent life is also increasing sequentially. There are few rural areas in Beijing, Shanghai, and Tianjin, with the financial expenditure related to affluence not being high. From 2005 to 2010, the rural areas in Jiangsu and Zhejiang developed rapidly, with the housing investment related to affluence also increasing. Shandong and Henan have large populations and wide rural areas, with their financial expenditure related to affluent life being more than that of other regions. Roughly observed, the expenditure of affluence in other rural areas is similar at each stage.
3.2.2 Calculation and forecast of the fiscal expenditure ratio of the 31PLAD in each dimension
First, we present the calculation results of the fiscal expenditure ratio of each node in each dimension of the 31 PLAD. Using the specific fiscal expenditure data of each dimension mentioned above, the five-dimensional expenditure ratio of these four nodes was calculated, with the results shown in Tables 7, 8.
TABLE 7 | Calculation results of each dimension proportion of 31 PLAD in 2005 and 2010.
[image: Table 7]TABLE 8 | Calculation results of each dimension proportion of 31PLAD in 2015 and 2020.
[image: Table 8]As shown in Tables 7, 8, the proportion of the industrial prosperity dimension expenditure in various PLAD is increasing, indicating that their investments related to farmland water conservancy and hydropower are increasing annually. Under the general policy of ensuring basic agriculture to protect cultivated land, the goal of high-quality farmland construction and the improvement of rural industrial development infrastructure are pursued. Conversely, the proportion of the affluent life dimension is extremely low in all PLAD. Either the demand for perfect rural housing is low, or the expenditure ratio is relatively low. Compared with the investment in urban real estate housing, it is not needed in rural areas. Most PLAD reached the largest investment in housing around 2010, with the subsequent investment dropping sharply. To a certain extent, this unproductive investment will not increase continuously over time but will change or fluctuate slightly with the need for depreciation or breakage. Investments in the rural ecological livability and civilization dimensions have increased to a certain extent, but the change in this proportion is not obvious. The living and natural environments in rural areas have greatly improved, with the state’s financial support for these areas being strong. In particular, this has always been the focus of investment in the past and will continue in the future.
Next, we cover the forecast results of the fiscal expenditure ratio at the end of the 14th Five-Year Plan in 31PLAD. Using the GM (Yao and Shi, 2020) grey system prediction method, the data of the first five dimensions and four periods are predicted up to the next period, 2025, with the results shown in Table 9.
TABLE 9 | Forecast results of each dimension proportion of 31PLAD in 2025.
[image: Table 9]Table 9 shows that the change in fiscal expenditure ratio in this stage was not obvious compared with that of the previous period. Overall, the expenditure on industrial prosperity, ecological livability, and rural civilization is increasing, while the proportions of effective governance and affluent life dimensions are declining. When five dimensions are put into a system, the above results and changes exist. Considering the reasons underlying this prediction model, it reveals a certain tendency to the data. When combined with the 14th Five-Year Plan and relevant policy opinions, the focus of rural revitalization in China still lies in the construction of high-standard farmland and its related water conservancy and hydropower facilities, the governance of its natural environment, and the improvement of its living environment, as well as an emphasis on rural education. These behavioral measures may mean that the orientation of fiscal expenditure to this system will continue. In addition, Table 9 showcases that the proportion of provinces (cities and districts) changes among different regions. The proportion of the whole industry prosperity is quite prominent, among which the proportion of industry prosperity in Region IV is slightly higher than that in other regions, while the proportion of affluent life is relatively small. In the dimension of rural civilization, the proportion change is the largest in Region II, the smallest in Region I, and is similar among Regions III and IV. The ecological livability dimension shows that the proportion value of Region I is large, while the proportion values of the other regions are similar.
3.2.3 Evolution results of the gini coefficient difference of fiscal expenditure in the 31PLAD in each dimension
Using the Dagum Gini coefficient and its subgroup decomposition method, the Gini coefficients of fiscal expenditure intensity in each dimension of rural revitalization in the 31PLAD were calculated, with the results shown in Table 10.
TABLE 10 | Regional difference data results of 31PLAD based on Dagum.
[image: Table 10]Table 10 shows the Gini numerical calculation results in 2005, 2010, 2015, and 2020 from five dimensions: prosperous industry, ecological livability, civilized rural customs, effective governance, and affluent life. Table 10 also visualizes the intra-regional, inter-regional, and super-density contribution rates of the various dimensions. The overall intra-regional and inter-regional differences in industrial prosperity are relatively stable and low, while those with affluent life are higher than the other dimensions. The differences among the other three dimensions are similar, but the numerical differences are not large.
4 DISCUSSION
4.1 Interpretation of the mechanism of how land income supports rural revitalization
To industrialize and urbanize its cities faster, as well as to maximize China’s advantage of being able to concentrate on multiple areas, the state is planning to tilt more resources to cities and towns. The national fiscal expenditure has primarily been directed to various fields in cities and towns to support the development of modernization. With the rapid development of urbanization and industrialization, China’s overall fiscal revenue has been greatly improved. At this stage, the proportion of fiscal expenditure in rural areas is gradually increasing, with its overall situation improving, which can be compared with the level of investment in cities and towns over the past few years, although the results seem to be extremely low. This behavior has caused a great separation between rural and urban development, with high urbanization levels and low rural modernization (Ning, 2012; Zhang et al., 2018). Especially in rural areas of various underdeveloped areas, money and human elements flow out in great numbers (Wang, 2006). The loss of a rural labor force leads to a lack of resources for rural development. In some areas, only land has been expropriated or transferred, while money and human elements are not in place, and rural development lacks core elements. Figure 2 shows the mechanism of land transfer income supporting rural revitalization.
[image: Figure 2]FIGURE 2 | Operation mechanism of how land transfer income is used to support rural revitalization.
The imbalance between urban and rural development has produced numerous problems (Liu, 2018b). For rural areas, these include increasing wastelands and hollowing out, left-behind elderly, and children who lack care and support, among others. As far as cities are concerned, there are various other challenges, such as migrant workers living in cities without fixed homes, having to move around, crowded cities, high vacancy rates, and high housing prices. These problems require focus and proper solutions on the road toward prosperity. Rural revitalization is an important means to solve the problems of agriculture, rural areas, and farmers, as well as various exogenous problems derived from these (Wang and Su, 2017). In the process of urbanization, the role of land finance cannot be ignored. Land finance accounts for a high proportion of local finance and is the source of funds for urbanization in China. Further, land transfer income is a significant part of land finance. Generally speaking, land transfer is the income obtained by transferring land in various ways. In the past, it was rationalized by the local government as supporting urbanization. Now, to make up for the lack of resources for rural development, the existing policy orientation aims to use land transfer income for rural development. This includes a focus on financial input and where exactly to invest. In the past, it was unclear how to match the directions of financial support for agriculture in numerous fields in various PLAD. Further, the existing policies stipulate that the land transfer income should support rural revitalization with its key expenditure direction. Herein, according to the calculation of its key expenditure objects, the specific proportion of land transfer income supporting rural revitalization in various fields is observed. Based on this, the same proportion of land transfer income after 5 years was calculated, which is of constructive significance for different PLAD to formulate expenditure strategies.
4.2 Forecast of land transfer income supporting rural revitalization in the 31PLAD
Based on the proportion of each dimension predicted in Table 9, combined with the predicted data of land transfer income, the possible fiscal expenditure at the end of the 14th Five-Year Plan was calculated. The calculation results provide a reference for PLAD in formulating and implementing policy plans. The calculation results are shown in Table 11.
TABLE 11 | Forecast of land transfer income support in 31 PLAD in 2025.
[image: Table 11]As shown in Table 11, the expenditure on land transfer income that supports rural revitalization in all dimensions is small as it is limited by the magnitude of land transfer income of each province, except for Beijing, Shanghai, Jiangsu, and Guangdong, which have better land transfer income and good expenditure in all dimensions, especially in terms of industrial prosperity and ecological livability. Moreover, few rural areas in Beijing and Shanghai are more developed than others, which means their expenditure on rural education, governance, and affluence is less. Regions I and II are those with significant expenditure on rural civilization and ecological livability in China, with the expenditure magnitude being larger than that in other regions. Conversely, very few provinces in Region I have lower affluent living expenditures than those in Region IV, except for Guangxi, Sichuan, and Shaanxi. The expenditure magnitude of the governance effectiveness dimension in Regions III and IV is generally lower than that in Regions I and II.
4.3 Evolution of Gini Differences by region
According to the data in Table 9, the specific evolution of the Gini Differences is shown in Figures 3–6 as visual observation of its changes. Considering the difficulty of data retrieval, the data from 2005, 2010, 2015, and 2020 were selected for observation, with the missing years during each period, such as the data from 2005 to 2010, not being processed or counted, with them being positively correlated by default. From this, we can observe three consecutive planning periods: 2006–2010 is the 11th Five-Year Plan period, 2011–2015 is the 12th Five-Year Plan period, and 2016–2020 is the 13th Five-Year Plan period. This provides phased goals for developing agricultural and rural areas in different planning periods. The differences in overall, intra-regional, inter-regional, and super-density contributions in the different planning periods were also observed.
Figure 3 shows the overall Gini coefficient changes of the five dimensions. By placing their ordinates in the same interval, we not only see the changes in each dimension but can also make intuitive comparisons among each one.
[image: Figure 3]FIGURE 3 | The evolution results of Gini coefficient of each type from 2005 to 2020.
The overall difference in industrial prosperity is lower than that of the other dimensions, with the dimension of affluence having the highest overall difference. The difference between effective governance and rural civilization is roughly similar. Herein, the prosperous industry, effective governance, and rural civilization dimensions have not changed significantly in these three planning periods, with the differences displayed fluctuating little. The overall difference in industrial prosperity was only 0.236 in 2020. This shows that the industry is booming and that there was little difference in the fiscal expenditure for developing agriculture and agriculture-related industries. In the three planning periods, the ecological livability dimension shows a fluctuating trend of initially falling, then rising, and then falling again. In the first two planning periods, the improvement effect of rural environmental remediation is obvious, with the rural environment improving within the capacity of PLAD. The difference between effective governance and rural civilization is about 0.3–0.4, with that in fiscal expenditure not being particularly large. However, the affluent life dimension was more limited by the economic development of each province, with a high Gini coefficient and large differences. This dimension reflects the large gap between the rich and the poor in the affluent life dimension in rural areas.
The intra-regional differences and their evolution are shown in Figure 3. The difference in the Gini coefficients between prosperous industry, effective governance, and rural civilization are similar, with it all occurring in the range of 0.1–0.4.
The Gini coefficient was the highest in 2005 and declined in the following years, reaching its lowest value of 0.124 in 2020. In the second region, it shows an inverted V-shaped trend, with the lowest point rising, reaching its highest in 2010, and then starting to decline again. However, the Gini coefficient in 2020 is still higher than that in 2005. In the third region, it presents a positive V shape, with the high point dropping to a low point and then rising again. Region IV demonstrates an overall upward trend, reaching the highest value of 0.277 in 2010, and slightly decreasing in the other 2 years, which were generally similar.
The difference in the ecological livable dimension in Region I is generally low and shows a downward trend, while the development of Region IV is generally upward. The trend of Region I in the last 2 years of 2010 is downward, while that of Region II is upward. The different trends of ecological livability in Regions II and III are the same, with both ups and downs.
Regions III and IV, with their effective governance, generally demonstrated a downward trend. The starting point of Region III is high, and the ending point is low, showing a downward trend as a whole. However, the intra-regional differences between Regions I and II declined in 2005 and 2010 and then showed different trends, with I first falling and then rising and II first rising and then falling. Wave curves with different trends in each stage are presented in Regions I and II.
There is a change in the regional differences of rural civilization, except for Region I, with those of Regions II, III, and IV rising in the first two stages and the differences between Regions II and III continuing to rise thereafter, while that of Region IV then begins to decline. From 2005 to 2015, China’s economy developed rapidly, implying that people’s demand for education increased. Compared with the PLAD, there is a gap in the rural magnitude and financial expenditure degree in the second and third regions.
The difference in affluent areas is somewhat higher than that in the other dimensions, with its range being large. Specifically, both Regions I and III show a state of repeated changes from top to bottom, with the changing state being the same in each stage, with them showing a trend of rising first, then falling, and then rising again. Region I had a large downward trend in the second stage, from 0.526 in 2010 to 0.158 in 2015, and the regional differences changed greatly.
Figure 3 shows the inter-regional gap and its evolution. The 31PLAD is divided into four regions, with six differences between them.
As shown in Figure 3, the trend changes of Regions II–IV and Regions II–III within the industrial prosperity dimension are similar. They rise in the first two stages and fall in the latter stage. The Gini coefficient of the difference between Regions I and II decreased. Between Regions I and IV, it first decreased, then slightly increased, and then decreased again. The Gini coefficient between Regions I-III initially decreased and then increased, while the difference between Regions III-IV first decreased slightly and then increased. The Gini coefficient of the regional differences in industrial prosperity is generally lower than 0.358.
Changes in the six regions in terms of the ecological livability dimension all showcase the same trend, as they first decline, then rise, and then fall. A possible reason for this is that the overall ecological livability dimension experienced the same trend as the other differences among the six regions. In this dimension, the regional differences of different revitalization intensity levels are similar to those among provinces.
Effective governance in Regions I–IV and II–IV showcase the same trend, falling initially, then rising, and then falling again. The trend between Regions I–III and I–IV is the opposite, first rising, then falling, and then rising again. However, the trend of Regions III–IV and I–II is the same as the overall trend, which decreases slowly in the first two stages and then rises slowly in the latter stage; however, the overall change is not large. Regions I–II and III–IV share a similar intensity of rural revitalization level, with the changes between these regions being similar to those between the whole.
From 2005 to 2020, the Gini coefficient between Regions I–IV of rural civilization decreased continuously, while that between Regions III–IV increased continuously. The intensity of rural revitalization varied greatly between Regions I and IV. The degree of rural revitalization in Regions III and IV was similar, with it rising continuously across all three stages, with the difference in fiscal expenditure between the two regions increasing. The trends of Regions I–II and II–III are the same in the first two stages but opposite in the latter stage. The difference between Regions I and III showcase a V-shaped trend, which first decreased, then slightly decreased again, and then increased in the next stage. The difference between Regions II and IV is inverted and V-shaped, rising first, then rising slightly again, and then falling.
In the affluent life dimension, the difference trend among the other four regions, except for Regions II–IV and III–IV, is almost the same as the overall difference trend. There may be a slight increase or a significant decrease in the first stage between the other IV regions. Further, the difference between other regions, such as Regions II–IV, decreased, and the decline was almost straight and inclined. The main difference between Regions III–IV is that their rise and decline are not obvious, with a slight increase in the first stage, a slight decrease in the second stage, and a slight increase in the third stage.
The changes in intra-regional, inter-regional, and super-density contribution rates among the five dimensions are shown in Figure 3.
As shown in Figure 3, the contribution within the region is the lowest of the five dimensions. The contribution rate of ultra-density is high in industrial prosperity and ranks second in the dimensions of ecological livability and effective governance. The contribution rates of the rural civilization and affluent life dimensions between regions and the over-density show large changes. The super-density contribution rate of rural civilization shows a sequentially rising trend, while the super-density contribution rate between regions decreased continuously in the first two stages and then rose slightly, with the highest super-density contribution rate reaching 52.775% and the highest inter-regional contribution rate reaching 52.064%. The super-density contribution rate of affluent life continues to rise, while the contribution rate between regions is declining at each stage, with the highest contribution rate of super-density reaching 41.316% and the highest contribution rate between regions reaching 59.963%. After observing the changes in these five dimensions, we can see that there is a negative correlation between the contribution rate of hyperdensity and that between regions.
5 CONCLUSION
This study attempted to investigate the fiscal expenditure on certain rural dimensions to examine its effectiveness and the degree of differences therein, as well as the possible future support ratio to make an effective forecast of future trends. According to the statistical data and the reasons for the index selection, there are some errors therein, indicating a margin for speculation. There may be a gap between the calculation of data expenditure and the actual expenditure. First, the gap source lies in the fact that the index coverage of statistical data cannot cover all relevant fiscal expenditures. After repeatedly considering the feasibility and computability of the indicators, the indicators with strong correlations are selected for calculation. Second, whether the indicators can represent the expenditure in this area is mainly analyzed using the existing data and interpreted subjectively, so there are differences from the specific real expenditure. It is the limitation of this study in estimating expenditure. However, the merit of this paper is to select a large number of minute indicators, collect and calculate them, and classify and sort the fiscal expenditure of various dimensions. All kinds of trend changes and overall proportion changes that may exist are obtained. The real expenditure value is not specific, but the change of proportion can be used for reference, which is also the core content of this study.
This paper explores the expenditure of each dimension from the results, provides references for provinces and cities to observe the development of each dimension and suggests policies on this basis. Each dimension pays more attention to supporting agriculture, that is, putting forward suggestions from the perspective of financial support for the development of each dimension. From the two levels of time and region, the former was used to investigate the changes in expenditure effectiveness in different periods in the same region, while the latter was used to investigate the differences in expenditure effectiveness in the same period in different regions. According to our results, we put forward the following policy recommendations.
First, in terms of all dimensions of rural revitalization, to enhance the linkage development among them—for example, when promoting industrial development—local industries should be examined simultaneously to develop tourism, expand investment, strengthen inter-regional mobility, and promote the development of basic culture, education, and entertainment. Villages should also focus on green development in developing industries and enhance the development of basic industries and the efficiency of governance on a pro-environmental basis.
Second, in the industrial prosperity dimension, we should try to scale agricultural operations, accelerate industrial diversification, and engage in local industries according to local conditions. Further, we should guide the land transfer income to gradually and reasonably flow into the construction and investment of basic agriculture. The state has always attached great importance to the development of basic agriculture, with the proportion of fiscal expenditure in various provinces being reflected herein. In addition to the large scale of fiscal expenditure, when arranging funds for supporting agriculture, we should also focus on the rational distribution of land transfer income to various industries. Based on the ecological livability dimension and rural living environment improvement, tourism development relies on the local ecological landscape, as well as the local history and culture. Increasing local characteristics and preserving their cultural forms is thus important herein. Rural infrastructure has developed well in recent years; however, environmental sanitation management is still imperfect and is less developed when compared with that of cities. Combined with the local governance level, building a high-level governance team is thus necessary.
Third, we should focus on basic education in less developed rural areas in the rural civilization dimension. The PLAD with relatively underdeveloped rural education in Regions II and III should improve their level of financial expenditure or land transfer income to support basic education, attach importance to educational infrastructure construction and basic education investment, introduce teachers with high-quality teaching level, and protect the rights and interests of teachers and students. In the effective dimension of governance, the distribution ratio among several regions is higher in the first region, while the expenditure degree of the effective dimension of governance in the second, third, and fourth regions is low. Another PLAD with weak rural revitalization intensity has a relatively low rural governance level and efficiency. Therefore, the rural grass-roots government organizations in the introspection (city, district) of this region should introduce high-level talent with advanced ideas suiting the local situation and gradually improve the level of grass-roots governance.
Finally, in terms of land revenue arrangement, combined with the data forecast to improve the use efficiency of land transfer revenue and clarify the path of grass-roots government and actual implementers, the following suggestions are provided. These include implementing phased planning mission objectives that comprehensively consider the financial strength of each region, the scale of land transfer income, and the needs of local production and development. Fund management should be strengthened and the overall fund structure should be planned. Further, provincial-level planning should be implemented and the difference ratio determined. Additionally, strengthening the accounting of capital revenue and expenditure, the degree of capital for all provinces, cities, and counties, as well as the degree of development of all dimensions, should be considered when making a unified plan. National key investment directions, such as farmland or basic water conservancy and hydropower construction funds, should primarily be retained in the policy coordination of provinces, cities, and counties (districts). Further, a clear supervision system and the establishment of land transfer income to support the rural development of the relevant institutions should be organized. Further, clear capital and personnel supervision need to be ensured. Next, fund supervision should be used to strengthen relevant audits to ensure the transparent and efficient use of funds. Additionally, personnel supervision should be used to strengthen internal and external supervision, as well as the opening of hotlines in relevant areas to ensure timely feedback of information and relevant amendments. Regions should also reasonably arrange their local organizational structure and be familiar with the measures and regulations for managing land transfer income to solve the problem of rural revitalization in cities, counties, and rural areas. The development of publicity methods to ensure the implementation of policies should also be ensured. All provinces, cities, and counties should observe the local rural characteristics and publicize them through multiple channels. Further, they should organize and arrange personnel to clarify the land transfer income and rural revitalization-related policies. Additionally, they should train personnel with high efficiency and strong execution ability to organize and implement relevant policies. Finally, the implementation of policies should be flexible overall.
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67.28
54.88
30.46
18.25
19.03
67.07
38.22
31.88
36.33
74.65
20.19
5.08

17.44
45.27
21.64
27.32
7.97

273
16.45
474

444

19.84

2010

70.85
34.07
109.59
67.39
77.55
106.34
58.95
67.73
79.52
207.43
14320
96.38
69.47
68.87
191.30
14822
100.93
116.37
211.09
8273
19.08
5344
133.71
68.39
8021
20.62
89.08
51.07
1733
1597
59.36

2015

91.33
53.32
15035
78.17
92.35
10471
7243
70.86
84.05
27172
193.67
128.13
110.69
129.09
267.06
21047
188.47
199.64
306.73
120.66
34.70
80.80
189.23
139.15
123.13
58.69
109.72
91.22
35.44
21.72
11043

2020

152.91
67.15

244.61
125.97
114.84
129.88
94.14

93.03

14421
375.31
328.40
165.19
14455
175.20
354.55
324.76
234.67
260.49
593.07
155.00
46.42

97.66

290.84
153.34
196.66
99.97

157.29
115.12
41.69

3155

145.71

2025

218.84
9241

354.63
169.17
138.68
140.20
117.75
107.08
190.89
497.07
481.63
213.89
203.17
264.94
475.05
466.83
343.38
376.32
935.90
208.82
69.11

13046
416.83
221.61
295.27
184.85
205.80
166.66
61.65

43.42

217.50
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